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Energy Research Abstracts 


Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OST! deposit ac- 
counts can obtain ERA (regular issues arid annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 








How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. 


Report 5 
. Report number identification for report-type literature. wo, @) 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) of a hydrogen and 
parentheses, if applicable). @) deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, Progress report. Haeberli, W. Phys. Vicollaboration. Wisconsin C 
then “et al.” is listed. 5 Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored b' 
. Author affiliation. Only first one is listed, in parentheses DOE Energy Research. DOE Contract FG02-88ER40438. Order 43 
after author(s) to which it applies. (6) Number DEB 9007246. Available from NTIS, PC AO3/MF A01 - 
. Collaboration, if present. OSTI; GPO Dep. 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 
. Number of pages or page range. Prices are based on - {9) 
total pages unless special pricing applies. tease PUS-SU—C8, pp. SO-GE) Tenalien ensegien ip Ne- 
. Language of document if non-English. Oe Seneen etanin. Wannenan, 1A. Ot Geen Mneem. (0) 
. Monograph title if citation is an analytic (part, chapter, we - . 068. (in Rustian). lnEqperne cacsaned — 
physics. Collection. Order Number DE89780060. Available from NTIS 
or paper) of a larger monograph. 


(US Sales Only), PC A03/MF A01; INIS. 
. Sponsoring organization. 


(18) Kratkie Soobshcheniya po Fizike.; no. 6. 
. Contract or grant number. (18) vies: 


é SILVER l!ONS/energy-level transitions; XENON lONS/energy- 
a identifying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES... 
number. 


. Conference title, location, and date, if applicable. 
. Order number. The “DE” order number may be used 























54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air (8) 


pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The Ss 


44) anitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 
"TI" prefix is valid only at OSTI. (4) (Canada). 1990 {CONF-900724-Vol.1: IndoorAir 90: 5th international 





. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. ©) 

. Abstract. Air pollution in houses caused by combustion of coal is more 

. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 

that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 
significantly lower than that of pumping streams. 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 











How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438— 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 


progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 
nounced during the past monthly period, some subject categories may not be present in every issue. 
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Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 





“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's data 
systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB-1-R1, International Energy: Subject 


Categories and Scope. 
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Properties and Composition 
Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 
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HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 





vi 





Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 
Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 
Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 
Economic, Industrial, and 


_ Business Aspects 


Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experi- 
mental Reactors 


Plutonium and Isotope 
Production Reactors 

Propulsion Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemica! 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 








Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 
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and High-Temperature 
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Heat Transfer and Fluid Flow 
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Combustion Systems 
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Marine Engineering 
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Operation 
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Storage Rings 
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Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 
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Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 
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Biochemistry 

Cytology 

Genetics 
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Medicine 

Microbiology 
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Physiological Systems 
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Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 
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Other Environmental Pollutant 
Effects 
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Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


0103 Preparation 
Refer also to citation(s) 77, 78, 91, 877, 879 


1 (CONF-8808320—-, pp. 129-139) Utilization of coal 
water-fuel manufactured from low-rank coal. Irwin, W. 
(Canadian Pacific Consulting Services, Ltd., Calgary, Alberta 
(Canada)). North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center. [1988]. From Oppor- 
tunities in the syntuels industry: SynOps 88; Bismarck, ND (United 
States); 29-31 Aug 1988. In Opportunities in the synfuels industry. 
309p. Order Number DE91014477. Source: OSTI; NTIS. 

The paper discussed the application of coal-water-fuel technol- 
ogy for low-rank coals, the high moisture content of which has until 
now been a constraint to their use as feedstock. Early development 
of the technology concentrated on using a good quality bituminous 
coal possessing low ash, high Btu values and favorable physical 
properties. It is argued that these higher quality bituminous coals 
will always find a market in their traditional dry bulk form, but some 
means must be found to utilize the plentiful reserves of cheaper 
sub-bituminous coals and lignite. The paper suggests this is now 
made possible as a result of a major technical breakthrough which 
can be characterized as being a means of simulating coalification. 
Since almost half of the world’s abundant coal reserves are com- 
prised of low-rank coals, this breakthrough offers the opportunity to 
exploit them for purposes other than mine-mouth generation of 
electricity. The diversity of these reserves is of equal significance 
since they can be found in many non-coal producing countries who 
are often heavily dependant upon imported oil as their prime 
source of energy. The author suggests that use if their own indige- 
nous low-rank coal reserves by under-developed countries would 
promote more rapid social and economic development. 


2 (CONF-8808320—, pp. 171-183) Assessment of Yu- 
goslavian lignite for coal/water fuels. Ljubicic, B. (Univ. of Novi 
Sad (Yugoslavia)); Bukarov, Z.; Potas, T.A. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1988]. From Opportunities in the synfuels industry: 
SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In Op- 
portunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Yugoslavia has vast reserves of lignitic coal, although the majority 
of the lignite is of low quality and located in geographic areas that 
are difficult to mine. These lignites can contain over 40 wt% mois- 
ture, 25 wt% ash, and 4 wt% sulfur, all of which discourage their 
use in conventional pulverized coal mining and combustion. Some 
of the most promising reserves are located under and along the 
Danube River, making conventional strip mining totally unfeasible 
and pulverized coal combustion difficult. This lignite deposit (Kovin) 
is to be mined as a coarse coal/water slurry for the first time using 
dredging equipment mounted with bucket wheel excavators. Poten- 
tially, the most attractive way to utilize these reserves for power 
generation would be to combine the hydraulic mining technique 
with the following: aqueous ash removal, hydrothermal processing, 
solids concentration, and coalwater fuel (CWF) combustion. An 
agreement to investigate the technical and economic assessment 
of this approach has been signed by the University of Novi Sad in 
Yugoslavia and the University of North Dakota Energy and Mineral 
Research Center. A preliminary framework estimation of the CWF 
approach for the Kovin location is presented in this paper. 


3 (CONF-900845-—, pp. 261-275) Beneficiation by oil 
agglomeration of Center North Dakota lignite. Nehis, G.R. (Min- 
nesota Power Co., Duluth (USA)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. [1990]. From Symposium on opportunities in the synfuels 
industry: SynOps 90; Bismarck, ND (United States); 27-30 Aug 


1990. In Opportunities in the synfuels industry. Proceedings. 345p. 
Order Number DE91014476. Source: OSTI; NTIS. 

Lignite can be marketed as a premium quality fuel if a beneficia- 
tion process is developed which economically reduces moisture, 
preserves coal reactivity, reduces sulfur and ash, and enhances 
stability during handling. Oi! agglomeration is a developing technol- 
ogy that holds promise for achieving these objectives, while leaving 
the coal product in a manageable, exportable form for dry rail 
transportation. This paper describes bench-scale testing of an oil 
agglomeration technique developed at the University of North 
Dakota Energy and Environmental Research Center (EERC) for 
both raw and hot-water dried (HWD) Center North Dakota lignite. 
The Center lignite mine is owned and operated by BNI, Inc.. a 
wholly owned subsidiary of Minnesota Power, Inc. The primary pur- 
pose of the oil agglomeration testing was to assess the recovery of 
hot-water dried coal fines, as an easily transportable, nondecrepi- 
tating fuel agglomerate. The fines would be produced during 
hot-water drying of lump coal in Minnesota Power/BNI's Enhanced 
Lignite (ELFUEL) process. The agglomerated coal fines would be 
transported and combusted with a lump ELFUEL HWD product, as 
proposed by Minnesota Power, for Round Three of the DOE Clean 
Coal Technology Program. While recovering the HWD fines, it was 
proposed that the oil agglomeration would clean the fines by re- 
ducing sulfur and ash levels. As a secondary process to assess 
ash reduction, dewatering potential, and sulfur reduction via pyrite 
removal. 


a (DOE/PC/79879-T1) Development of a coal cleaning 
control system: Final report. Conkle, H.N.; Barnes, R.H.; Orban, 
J.E.; Webb, P.R. Battelle Columbus Div., OH (United States). 9 
Mar 1990. 228p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-87PC79879. Order Number 
DE92001668. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy selected the Battelle-Electric 
Power Research Institute-Science Applications International Corpo- 
ration team to evaluate and develop on-iihe slurry ash, percent 
solids, and sulfur analysis instrumentation and process control 
technology. The project's objectives were (1) to develop an accu- 
rate, versatile, easy to use, on-line coal slurry analyzer and (2) to 
develop control strategies for analysis, control, and optimization of 
advanced and conventional coal-cleaning plant. The project's 
scope included (1) the installation of a slurry test loop, ash, percent 
solids, and sulfur instruments; (2) evaluation of instrument accu- 
racy with various coals, under various slurry conditions; and (3) 
assessment of the cost and benefits to be derived from on-line 
analysis and control 12 refs., 40 figs., 16 tabs 


5 (DOE/PC/88877-TS) Coal surface control for ad- 
vanced physical fine coal cleaning technoiogies: Quarterly 
report, April 1, 1991—June 30, 1991. Morsi, B.|.; Chiang, S.H.; 
Sharkey, A.; Blachere, J.; Klinzing, G.; Araujo, G.; Bi, H.; Camp- 
bell, P.; Ciocco, M.; Hittle, L.; Kim, S.; Kim, Y. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 
[1991]. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-88PC88877. Order Number 
DE92001640. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the project is to develop techniques for 
coal surface control prior to the advanced physical fine coal clean- 
ing process of selective agglomeration in order to achieve 90% 
pyrite sulfur rejection at an energy recovery greater than 90% 
based on run-of-mine coal. The surface control is meant to 
encompass surface modification during grinding and laboratory ben- 
eficiation testing. The project includes the following tasks: Project 
planning, method for analysis of samples, development of standard 
beneficiation test, grinding studies, modification of particle surface, 
and exploratory R&D and support. 5 refs., 22 figs., 34 tabs. 


6 (DOE/PC/88878-T12) Coal surface control for 
advanced fine coal flotation: Quarterly report No. 11, April 1- 
June 30, 1991. Fuerstenau, D W. (California Univ., Berkeley, CA 
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(United States)); Sastry. K.V.S.; Hanson, J.S.; Diao, J.; De. A:: 
Sotillo, F.: Harris, G.; Somasundaran, P.; Harris, C.C.; Vasudevan, 
T.: Liu, D.: Li, C.: Hu, Weibai: Zou, Y.; Chen, W.: Choudhry, V.: 
Sehgal,California Univ., Berkeley, CA (United States). 30 Jul 1991. 
55p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88878. Order Number DE92000277. Source: 
OSTI; NTIS; GPO Dep. 

The primary objective in the scope of this research project is to 
develop advanced flotation methods for coal cleaning in order to 
achieve near total pyritic-sulfur removal at 90% Btu recovery, using 
coal samples procured from three major US coal seams. Concomi- 
tantly, the ash content of these coals is to be reduced to 6% or 
less. Investigation of mechanisms for the control of coal and pyrite 
surtaces prior to fine coal flotation is the main aspect of the project 
objectives. The results of this research are to be made available to 
ICF Kaiser Engineers who are currently working on the Engineer- 
ing Development of Advanced Flotation under a separate contract 
with DOE under the Acid Rain Control Initiative program. A second 
major objective is to investigate factors involved in the progressive 
weathering and oxidation of coal that had been exposed to varying 
degrees of weathering, namely, open to the atmosphere, covered 
and in an “argon-inerted” atmosphere, over a period of twelve 
months. After regular intervals of weathering, samples of the three 
base coals (Illinois No. 6, Pittsburgh No. 8 and Upper Freeport PA) 
were collected and shipped to both the University of Pittsburgh and 
the University of California at Berkeley for characterization studies 
of the weathered material. 29 figs., 29 tabs. 


7 (DOE/PC/88882—1) Ancillary operations in coal 
preparation instrumentation on-line low cost sulfur and ash 
analyzer: Final report. Malito, M.L. Babcock and Wilcox Co., Al- 
liance, OH (United States). Research Center. Jul 1991. 197p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-88PC88882. Order Number DE92000455. Source: 
OSTI; NTIS; GPO Dep. 

A program of design, fabrication, and field testing of an on-line 
sulfur and ash analyzer was undertaken by The Babcock & Wilcox 
Company. The analyzer is intended for use on coal slurry streams 
such as those found at coal cleaning facilities. The analyzer design 
consists of a sample preparation and delivery system (SPAD) and 
an inductively coupled plasma atomic emission spectrometer (ICP- 
AES). The program consisted of the following major tasks: 
Selection and screening of delivery systems; Design of the ana- 
lyzer system; Fabrication of SPAD system; Field testing of the 
SPAD system; and Laboratory ICP testing of field collected sam- 
ples. The field testing was conducted at CQ Inc., (Homer City, Pa. 
pilot plant). Testing was completed without taking the ICP to the 
field, since the analysis of coal slurry by ICP had been demon- 
strated during the delivery system screening tests and the field 
tests were aimed primarily at demonstrating the performance of the 
SPAD system. Although the ICP was not deployed to the field, the 
subsequent laboratory testing of field collected samples simulated 
the performance of the entire system. 16 refs., 103 figs., 38 tabs. 


8 (DOE/PC/89664—-T1) Advanced Coal Conversion Pro- 
cess Demonstration [Project]: Technical progress report, July 
13, 1990-March 31, 1991. Western Energy Co., Colstrip, MT 
(United States). Jul 1991. 23p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-90PC89664. Order 
Number DE92001618. Source: OSTI; NTIS; GPO Dep. 

This report contains a description of technical progress made on 
the Advanced Coal Conversion Process Demonstration Project 
(ACCP). The project is a US Department of Energy Innovative 
Clean Coal Technology Project. The cooperative agreement defin- 
ing the project is between DOE and the Rosebud SynCoal 
Partnership RSCP. The RSCP is a partnership between Western 
Energy Company (WECo), a subsidiary of Entech, Montana 
Power’s non-utility group, and NRG, a subsidiary of Northern 
States Power. The ACCP is a method of upgrading low ranked 
coals by reducing the moisture and sulfur content and increasing 
the heating value. The facility is being constructed at WECo's 
Rosebud No. 6 coal mine, west of Colstrip, Montana. This report 
contains both a history of the process development and a report of 
technical progress made since the beginning of the Clean Coal 1 
cooperative agreement. 


9 (DOE/PC/89766-T4) Pelletization of fine coals: 
Technical progress report, March 1, 1991—May 30, 1991. Sastry, 
K.V.S. California Univ., Berkeley. CA (United States). Dept. of Ma- 
terials Science and Mineral Engineering. Sep 1991. 6p. Sponsored 
by USDOE. Washington. DC (United States). DOE Contract FG22- 
89PC89766. Order Number DE92001645. Source: OSTI; NTIS; 
GPO Dep. 

The present research project attempts to provide a basis to de- 
termine the pelletizability of fine coals, to ascertain the role of 
additives and binders and to establish a basis for binder selection. 
Currently, there are no established techniques for determining the 
quality of coal pellets. Our research is intended to develop a series 
of tests on coal pellets to measure their storage characteristics, 
transportability, ease of gasification and rate of combustion. Infor- 
mation developed from this research should be valuable for making 
knowledgeable decisions for on-time plant design, occasional 
binder selection and frequent process control during the pelletiza- 
tion of coal fines. During the last quarter, we continued the batch 
pelletization studies on Upper Freeport coal. The results as pre- 
sented in that last quarterly report (April 1991) indicated that the 
surface conditions on the coal particle influenced the pelletizing 
growth rates. For example, a fresh (run of mine) sample of coal will 
display different pelletizing growth kinetics than a weathered sam- 
ple of the same coal. Since coal is a heterogeneous material, the 
oxidized product of coal is equally variable. We found it to be logis- 
tically difficult to consistently produce large quantities of artificially 
oxidized coal for experimental purposes and as such we have 
used a naturally weathered coal. We have plans to oxidize coals 
under controlled oxidizing conditions and be able to establish their 
pelletizing behavior. The next phase of experiments were directed 
to study the effect of surface modification, introduced during the 
coal cleaning steps, on pelletizing kinetics. Accordingly, we initiated 
studies with two additives commonly used during the flotation of 
coal: dextrin (coal depressant) and dodecane (coal collector). 


10 (ETDE-mf-2727201) DENSECOAL transportation 
chain. Brandis, U.; Kleiboemer, K.; Klose, R.; Mittelstaedt, M.; 
Mueller, T.; Schwartz, E.; Wegner, B. Salzgitter AG (Germany); 
Salzgitter Industriebau GmbH (Germany); Howaldtswerke - 
Deutsche Werft AG Hamburg und Kiel, Kiel (Germany); BASF AG, 
Ludwigshafen am Rhein (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jun 1990 397p. (In 
German). Contract BMFT 0326537A. Order Number DE92727201. 
Source: OSTI; NTIS (US Sales Only). 

The R and D project "DENSECOAL Transportation Chain’ pro- 
vided the development of a complete technology for production, 
transportation in pipelines, ships and tank vehicies, as well as stor- 
age and combustion of highly concentrated coal-water slurries. The 
concentratability and the flowability of the slurries are determined 
by the coal’s properties, its grain size and grain size distribution 
and by chemical additives. The hydraulic long-distance pipeline 
transport of the slurries can be calculated on the basis of labora- 
tory experiments and extensive examinations in practical pipe 
sections, using computer models; technical and economical alter- 
natives can be optimized. Transshipment and transportation by 
ships and/or wagons are essentially determined by the static and 
dynamic storage stability of the slurries. The main conditions per- 
mitting operation on the relevant sea routes have been ascertained 
and converted into practical operating procedures. On a small- 
scale plant level, highly concentrated coal-water slurries have been 
burned; the results show a good-quality-combustion. (orig.). 


11 (TKK-KO/ET-25) Preparation and burning of the 
coal water slurry. Karjalainen, P.; Fagerholm, N.E. Helsinki Univ. 
of Technology, Otaniemi (Finland). Inst. of Energy Engineering. 
1988. 73p. (In Finnish). Order Number DE92715461. Source: 
OSTI; NTIS (US Sales Only). 

The purpose of this paper was to study some aspects related to 
the preparation and burning of the coal water slurry (CWS). The 
handling of the viscosity, stability, and rheology problems by chem- 
icals used in the preparation of the CWS was surveyed in the 
literature. The burning of the slurry was handled in small parts from 
the atomisation to the emissions. It was found out in the literature 
survey that the atomisation is the most important single factor in 
burning CWS because the droplet size of the fuel affects strongly 
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the burning time and the size of the ash particles. In the experi- 
mental part of the work, the droplet size developed by two twin 
fluid CWS atomisers using pressurized ir were studied at different 
air and mass flow rates in order to find out the optimum operation 
point and to see if the atomisation quality of the atomisers is good 
enough. It was found out that the big¢ ~ atomisizer fulfillerall the 
requirements. set by EPRI for the CWS omisers, but the smaller 
one did not reach them, and it is obvious that it cannot be used in 
CWS burning. 


12 (VTT-OPT-32) Rains in the drying process of milled 
peat. Ahonen, A. Technical Research Centre of Finland, Jyvaesky- 
lae (Finland). Combustion and Thermal Engineering Lab. 1991. 
30p. (in Finnish). Project KTM-275/881/87. Order Number 
DE92728411. Source: OSTI; NTIS (US Sales Only). 

OPTIMITURVE Research Programme. 

The effect of rain on peat drying has been studied in this re- 
search. Sprinkling tests have been made for peat in different drying 
stages, and by using different rainfalls. Additionally classification of 
rain, based on the sprinkling tests, has been made by taking peat 
drying into account. During the sprinkling tests the peat was pene- 
trated by water the better the dryer the peat was, if the humidity of 
the peat did not render the binding of the rain water. Water pene- 
trated the Sphagnum peat better than Carex peat. The dryer the 
milled layer was before the rain, the longer was the drying time of 
Carex peat back to the sprinkling humidity. Drying time of Sphag- 
num peat was not affected by the sprinkling humidity as much as 
in the case of Carex peat. Although the Sphagnum peat dried 
slower than Carex peat, it was dried back into sprinkling humidity 
faster than Carex peat, because the percentage of humidity of 
Sphagnum peat after the rain remained lower than in the case of 
Carex peat. The sprinkling tests showed that even as small rainfall 
as 1 mm increased the drying time of peat by 10-20 % in compari- 
son with unsprinkled peat. The rain classification, made in this 
research, is based on the sprinkling tests, and hence it is applica- 
bie only to those production areas in which the peat quality, 
thickness of the milled layer the field conditions and windroving 
program reply to those used in the tests. According to the classifi- 
cation a rainfall of 1 - 2 mm does not cause any additional actions 
in peat production. The minimum rainfall causing rewindroving is 3 
mm. The milled layer starts to slurrify when the rainfall reaches 8 
mm, and hence the surface of the milled layer must be torn off af- 
ter the rain in order to effective drying. The necessity of remilling 
could not be estimated on the basis of the tests. 
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13 (ANL/CP-73620) Alkali sorber (RABSAM), Septem- 
ber 1, 1990—-August 30, 1991. Lee, S.H.D.; Swift, M.W. Argonne 
National Lab., IL (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9108116-2: 11. annual gasification and gas 
stream cleanup system contractor's review meeting, Morgantown, 
WV (United States), 13-15 Aug 1991). Order Number 
DE92000358. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to develop a regenerable activated- 
bauxite sorber alkali monitor that requires no high-temperature/ 
high-pressure sampling line for the reliable in situ measurement of 
alkali-vapor concentration in the exhaust from the pressurized 
fluidized-bed combustion of coal. 11 refs., 2 figs., 1 tab. 


14 (CONF-8808320—-, pp. 3-10) Synthetic fuels: Per- 
spectives on the synfuels industry. Wampler, J.A. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. [1988]. From Opportunities in the synfuels indus- 
try: SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In 
Opportunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

The author sets the stage for this conference by discussing 
some of the advances that have been made in the science and 
technology of synthetic fuels during the 1980s. The paper begins 
with a description of the Great Plains Coal Gasification Plant and 
its importance to US energy security. The paper also discusses 


power generation at the Cool Water Plant in California, the Clean 
Coal Technology Program, mild coal gasification, and coal liquefac- 
tion at the Wilsonville, Alabama test facility. 


15 (CONF-8808320-, pp. 79-89) Syntuel technologies - 
What is appropriate to China. Bao Han-Chen (Chinese Academy 
of Science, Beijing (China)). North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. 
[1988]. From Opportunities in the synfuels industry: SynOps 88; 
Bismarck, ND (United States); 29-31 Aug 1988. In Opportunities in 
the synfuels industry. 309p. Order Number DE91014477. Source: 
OSTI; NTIS. 

Coal will remain as principal source of energy in China for a long 
time to come. World oil price will have little effect on this situation. 
Development of synfuel technologies is urgently needed to solve 
probiems of efficiency, transportation, environmental protection and 
shortage of liquid and gaseous fuels. The Chinese Academy of 
Sciences is responsible for most of the State-sponsored synfuel R 
and D projects including gasification, indirect liquefaction, and is 
also supporting research on super-critical gas extraction of low 
rank coals. A pilot plant base is now under construction for scaling 
up these processes. The present status of these projects is 
overviewed and technologies appropriate to China are discussed. 


16 (CONF-8808320—, pp. 91-102) Overview of under- 
ground coal gasification - Issues and opportunities. Beaver, 
F.W. (Univ. of North Dakota, Grand Forks (United States)); Schmit, 
C.R.; Groenewold, G.H. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. 
[1988]. From Opportunities in the synfuels industry: SynOps 88; 
Bismarck, ND (United States); 29-31 Aug 1988. In Opportunities in 
the synfuels industry. 309p. Order Number DE91014477. Source: 
OSTI; NTIS. 

The paper begins with a historical accounting of in-situ gasifica- 
tion development, describes the Rocky Mountain 1 field test, and 
discusses the advantages of underground coal gasification. The 
author believes that the next step towards commercialization is a 
long-term (1-2 years), large-scale demonstration. He summarizes 
the advantages of siting this demonstration in the area of the Great 
Plains Coal Gasification Plant in North Dakota. 


17 (CONF-8808320—, pp. 141-156) LURGI’s CFB slag- 
ging gasification the way to syngas, fuelgas, and CO. Herbert, 
P.K. (LURGI, Frankfurt (West Germany)); Loeffler, J.C. North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center. [1988]. From Opportunities in the 
syntuels industry: SynOps 88; Bismarck, ND (United States); 29-31 
Aug 1988. In Opportunities in the synfuels industry. 309p. Order 
Number DE91014477. Source: OSTI; NTIS. 

Lurgi’s CFB gasification technology is now commercially available 
for gasification of biomasses, coals, and RDF at low pressures. 
High pressure gasification is being developed and will be available 
in a few years. A commercial 27 MW bark gasification unit has 
been in operation since 1986 in a pulpmill in Austria. The process 
is well suited for the production of low BTU gas and synthesis gas. 
The low BTU gas can be used in lime kilns, cement kilns and CFB 
combustors as substitute of the total fuel or part of it. The synthesis 
gas can be used for various syntheses after purification and condi- 
tioning. Many organic chemicals can be made from high purity 
carbon monoxide. In order to provide a source of CO at reason- 
able costs an attractive new process scheme has been developed 
based on well known technologies. Fuel for the fixed bed slagging 
gasification process is coke. Gas purification systems are available 
according to the requirements of the downstream syntheses. 


18 (CONF-8808320-, pp. 157-168) Advanced concept 
for the production of co-products. Jha, M.C. (AMAX Research 
and Development Center, Golden, CO (United States)); Ness, 
R.O.; Coburn, J.E. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1988]. DOE 
Contract AC21-87MC24267. From Opportunities in the synfuels in- 
dustry: SynOps 88; Bismarck, ND (United States); 29-31 Aug 
1988. In Opportunities in the synfuels industry. 309p. Order Num- 
ber DE91014477. Source: OSTI; NTIS. 

AMAX, UNDEMRC, and PTC are working on a novel process 
that will benefit domestic coal, synthetic fuels, and steel industries. 
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In this process, mild gasification (devolatilization) of coal is accom- 
plished at low temperatures and near atmospheric pressures. The 
volatiles removed form the coal are converted to marketable syn- 
thetic fuel, such as Diesel No. 3 blending stock, and chemical 
feedstocks for phenol and benzene. The char is upgraded and uti- 
lized in the PTC-Cold Bond Agglomeration Process to produce 
carbon or carbon-bearing iron pellets for the steel industry. An 
atmospheric fluidized-bed combustion (AFBC) unit is used to incin- 
erate process wastes and produce electric power. AMAX Coal is 
interested in developing this process for possible commercialization 
at one of its Midwestern mines. The project is currently in the 
bench-scale testing phase following the technical and market eval- 
uation studies. Process scale-up and evaluation studies are 
planned for the 1989-1991 period, and the design and construction 
of the commercial plant are scheduled for 1992-1994. 


19 (CONF-8808320-, pp. 185-187) Sulfur removed 
through liquid redox chemistry. Dalyrmple, D. (Radian Corp., 
Austin, TX (United States)); Trofe, T.W.; Evans, J.E. North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. [1988]. From Opportunities in the syntuels indus- 
try: SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In 
Opportunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Some of the inherent advantages are one-step conversion of H2S 
to elemental sulfur, ambient temperature and pressure operation, 
regenerating catalysts, and applicability to very low and very high 
HS levels (several ppm to greater than 90%). These processes 
also remove sulfur while it is concentrated as reduced sulfur (H2S) 
in the fuel rather than having to treat it as SO. in a much larger 
exhaust gas stream. The need for liquid redox sulfur recovery pro- 
cesses in the synfuels and other energy industries is projected to 
increase as a wider variety of fuel forms are developed, many con- 
taining sulfur which must be removed. Current applications include 
treatment of natural gas, geothermal vent gas, enhanced oil recov- 
ery vent gas, coal-derived gas, coke oven gas, Claus plant tailgas, 
refinery and chemical plant fuel gases, and municipal anaerobic 
wastewater treatment plant off-gas. In recent years, the Stretford 
process has been joined in the US marketplace by several other 
liquid redox processes including the Unisulf, Sulfolin, LO-CAT, 
SulFerox, and Hiperion processes. This paper presents summary 
information on all six processes based on published literature, 
patent information, and contacts with users and designers. The liq- 
uid redox chemistry associated with each process is discussed 
along with known similarities and differences with respect to pro- 
cess design and equipment. Other areas covered include typical 
liquid redox sulfur recovery applications, the problem of conversion 
of inlet sulfur to non-regenerable by-products salts, environmental, 
health, and safety considerations, and capital and operating costs. 


20 (CONF-8808320-, pp. 189-201) Pilot plant and 
commercial-size testing to resolve SO2 emission problem at 
Great Plains. Kuhn, A.H. (ANG Coal Gasification Co., Beulah, ND 
(United States)); Baker, G.G. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. 
[1988]. From Opportunities in the synfuels industry: SynOps 88; 
Bismarck, ND (United States); 29-31 Aug 1988. In Opportunities in 
the synfuels industry. 309p. Order Number DE91014477. Source: 
OSTI; NTIS. 

The Great Plains Coal Gasification Project has demonstrated a 
remarkable success, both in start-up and by exceeding production 
goals for the first three years of production. The project has been 
plagued only by one shortcoming, removal of hydrogen sulfide to 
achieve the desired plant SO2 emissions. In particular, two of the 
three feedstreams, the fuel gas and the Phosam off-gas, had to be 
bypassed since they made the Stretford Unit inoperable. In addi- 
tion, H2S removal efficiency for the main CO2 waste gas stream 
was much lower than predicted and absorber packing had to be re- 
moved due to excessive fouling. A pilot plant was built to simulate 
operation for any of the feedstreams. Investigations were made to 
explore benefits of pretreating the problem streams. Additives and 
alternative technologies were tested to determine how plugging of 
packing could be minimized. Synthesized feedgas and various con- 
centrations of CO2 were used to investigate the cause of packing 


plugging. Another series of tests determined, on a commercial- 
scale basis, the benefits of venturi modifications as well as different 
configurations of two-stage venturi operation. Alternative packings, 
such as hollow balls and Tripack, were studied in 6 inch and 30 
inch pilot scale absorbers. Hollow balls have been installed in a 
full-size plant absorber showing encouraging results. As a result of 
these various Rand D activities, recommendations were made 
about pretreatment of the fuel gas and Phosam gas. The program 
already has led to a changeout in solution, switching from Stretford 
to Sulfolin chemistry. Venturi and packing test results through the 
end of January 1988 led DOE to prepare an application with the 
NDSDH on the basis of two-stage countercurrent venturies. More 


recent testing is showing that other alternatives may be more effec- 
tive. 


21 (CONF-900845-, pp. 213-223) A comparative techno- 
economic analysis of coprocessing, direct coal liquefaction 
and resid upgrading. Gray, D. (MITRE Corp., McLean, VA 
(USA)). North Dakota Univ., Grand Forks, ND (United States). En- 
ergy and Environmental Research Center. [1990]. DOE Contract 
AC04-76DP00789. From Symposium on opportunities in the synfu- 
els industry: SynOps 90; Bismarck, ND (United States); 27-30 Aug 
1990. In Opportunities in the synfuels industry. Proceedings. 345p. 
Order Number DE91014476. Source: OSTI; NTIS. 

This report documents a study of the development status and fu- 
ture potential of coaVoil coprocessing technology. It provides a 
techno-economic analysis of coprocessing as it compares to other 
alternative technologies of resid upgrading and coal liquefaction, 
and presents a comparative technical and economic analysis of 
coal liquefaction using the HRI catalytic two-stage liquefaction 
(CTSL) process, the HRI two-stage coprocessing technology, and 
resid upgrading using the H-Oil process. The conclusion is that 
coprocessing could be a transitional technology between resid up- 
grading and coal liquefaction, and would be economically more 
favorable than coal liquefaction until crude oil prices climb to 
around 40 $/bbi. 


22 (CONF-900845—, pp. 225-233) Update on the synfu- 
els industry in the Republic of South Africa. Fourie, J.H. (Sasol, 
Ltd., Johannesburg (Republic of South Africa)). North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1990]. From Symposium on opportunities in the 
synfuels industry: SynOps 90; Bismarck, ND (United States); 27-30 
Aug 1990. In Opportunities in the synfuels industry. Proceedings. 
345p. Order Number DE91014476. Source: OSTI; NTIS. 

This paper deals with the developments in the Synfuels technol- 
ogy at Sasol since the commissioning of the Sasol Two and Sasol 
Three plants in 1982. The specific areas covered are coal gasifica- 
tion, synthesis plants and the development ot modern high 
technology reactors to reduce capital and maintenance costs of fu- 
ture Synfuel plants. Emphasis is further placed on the coproduction 
of chemicals in Synfuel plants to increase profitability. An important 
aspect namely that the fuels from the Sasol Synthol process can 
meet the new specifications for reformulated gasoline are also 
dealt with in the paper. 


23 (DOE/MC/24267-3006) Development of advanced, 
continuous mild gasification process tor the production of co- 
products: Quarterly technical progress report, January—March 
1991. Ness, R.O. Jr.; Aulich, T.R. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. May 1991. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-87MC24267. Order Number 
DE92002355. Source: OSTI; NTIS; GPO Dep. 

The current objective of the University of North Dakota Energy 
and Environmental Research Center (EERC) mild gasification 
project is to optimize reaction char and marketable liquids produc- 
tion on a 100-Ib/hr scale using Wyodak subbituminous and Indiana 
No. 3 bituminous coals. Tests performed using the EERC 100-lb/hr 
process development unit (PDU) include a refractory-cure (Test 
P001), a test using petroleum coke (Test P002), and tests using 
Wyodak and Indiana coals. The reactor system used for the 11 
PDU tests conducted to date consists of a spouted, fluid-bed car- 
bonizer equipped with an on-line condensation train that yields 
three boiling point fractions of coal liquids ranging in volatility from 
about (77°-—750°F) (25°-400°C). The September—December 1990 
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quarterly report described reaction conditions and the bulk of the 
analytical results for Tests PO10 and P011. This report describes 
further P010 and P011 analytical work, including the generation of 
simulated distillation curves for liquid samples on the basis of sul- 
fur content, using gas chromatography coupled with atomic 
emission detection (GC/AED) analysis. 13 figs., 3 tabs. 


24 (DOE/PC/79816-T1) The hydrocarbon selectivity of 
cobalt Fischer-Tropsch catalysts. Yates, |.C.; Satterfield, C.N. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). Dept. 
of Chemical Engineering. Jul 1991. 38p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-87PC79816. 
Order Number DE91018065. Source: OSTI; NTIS; GPO Dep. 

A cobalt Fischer-Tropsch catalyst was studied in a continuous- 
flow, well-stirred slurry reactor at 220 to 240°C, 0.5 to 1.5 MPa, 
H2/CO feed ratios between 1.5 and 3.5, H2 conversions between 6 
and 68%, and CO conversions between 11 and 73%. Increasing 
space velocity (decreasing conversion) or decreasing reactor H2/ 
CO ratio decreased the yield of (undesired) C, products and in- 
creased the yield of (desired) C,.9+ products. Reactor temperature 
and pressure had little effect on the carbon number distribution. 
These findings are interpreted in terms of the extent of the read- 
sorption of 1-alkenes into growing chains on the catalyst surface. 
The relative selectivity to 1-alkenes by the primary synthesis and 
secondary reaction of l-alkenes to n-alkanes and 2-alkenes de- 
pends on reactor H2/CO ratio and CO concentration. 25 refs., 15 
figs. 


25 (DOE/PC/79923-T8) The effect of chemical additives 
on the synthesis of ethanol: Technical progress report No. 16, 
June 15, 1991-September 15, 1991. Chuang, S.S.C.; Balakos, 
M.W. Akron Univ., OH (United States). Dept. of Chemical Engi- 
neering. 20 Sep 1991. 22p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-87PC79923. Order Num- 
ber DE92001647. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemicai additives on ethanol synthesis over Rh- and Ni-based cat- 
alysts. Chemical additives used for this study will include S, P, Ag, 
Cu, Mn, and Na which have different electronegativities. The effect 
of additives on the surface state of the catalysts, heat of adsorption 
of reactant molecules, reaction intermediates, reaction pathways, 
reaction kinetics, and product distributions is/wil! be investigated by 
a series of experimental studies of NO adsorption, reaction prob- 
ing, study state rate measurement, and transient kinetic study. A 
better understanding of the role of additives on the synthesis reac- 
tion may allow us to use chemical additives to manipulate the 
catalytic properties of Rh- and Ni-based catalysts for producing 
high yields of ethanol from syngas. 27 refs. 7 figs., 2 tabs. 


26 (DOE/PC/79923-TS9) The effect of chemical additives 
on the synthesis of ethanol: Technical progress report, June 
15, 1991-September 15, 1991. Chuang, S.C.; Balakos, M.W. 
Akron Univ., OH (United States). Dept. of Chemical Engineering. 
20 Sep 1991. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-87PC79923. Order Number 
DE92001990. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to elucidate the role of various 
chemical additives on ethanol synthesis over Rh- and Ni-based cat- 
alysts. Chemical additives used for this study will include S, P, Ag, 
Cu, Mn, and Na which have different electronegativities. The effect 
of additives on the surface state of the catalysts, heat of adsorption 
of reactant molecules, reaction intermediates, reaction pathways, 
reaction kinetics, and product distributions is/will be investigated by 
a series of experimental studies of NO adsorption, reaction prob- 
ing, study state rate measurement, and transient kinetic study. A 
better understanding of the role of additives on the synthesis reac- 
tion may allow us to use chemical additives to manipulate the 
catalytic properties of Rh- and Ni-based catalysts for producing 
high yields of ethanol from snygas. 27 refs., 2 figs., 2 tabs. 


27 (DOE/PC/88812-T9) Process and analytical studies 
of enhanced low severity co-processing using selective coal 
pretreatment: Quarterly technical progress report, March—May 
1991. Baldwin, R.M.; Gaur, S.; Miller, R.L. Colorado School of 
Mines, Goklen, CO (United States). Dept. of Chemical and 
Petroleum Refining Engineering. [1991]. 15p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88812. Order Number DES92001638. Source: OSTI; NTIS 
GPO Dep. 

This report describes progress on research during the eleventh 
quarter of this contract dealing with applications of coal 
pretreatment techniques in coaloil co-processing and direct hy- 
droliquetaction. The objectives of the project are to investigate 
various coal pretreatment techniques and to determine the effect of 
these pretreatment procedures on the reactivity of the coal 
Reactivity enhancement will be evaluated under both direct hy- 
droliquetaction and co-processing conditions. Coal conversion 
utilizing low rank coals and low and severity conditions (reaction 
temperatures generally less than 350°C) is the primary focus of 
the liquefaction experiments, as it is expected that the effect of 
pretreatment conditions and the attendant reactivity enhancement 
will be greatest for these coals and at these conditions. This docu- 
ment presents a summary of results for the first set of a series of 
runs intended to simulate operation of a two-stage integrated lique- 
faction reactor train. These studies were designed to investigate 
the effect of the severity of the first stage liquefaction process on 
the required severity and resulting yields from the second stage. 
Process conditions were varied between thermal and catalytic for 
both stages, and from temperatures of 350 to 400°C at a nominal 
residence time of 30 minutes. These data will provide background 
information that will be useful in comparing the effect of mild chem- 
ical pretreatment on the yield (quantity) and quality of distillate from 
the simulated two-stage reaction scheme. 6 refs., 4 figs., 2 tabs. 


28 (DOE/PC/88935—11) Inhibition of retrogressive reac- 
tions in coal/petroleum co-processing: Quarterly technical 
progress report, March 1, 1991—June 30, 1991. Schobert, H.H.; 
Tomic, J.; Green, J.W. Pennsylvania State Univ., University Park, 
PA (United States). Coll. of Earth and Mineral Sciences. Jul 1991. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-88PC88935. Order Number DE91018671. Source: 
OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a fundamental 
understanding of the reactions occurring at the onset of coke for- 
mation during the co-processing of coals with petroleum residua. 
The specific objectives include examination of chemical compo- 
nents, or groups of components, in coals and petroleum feedstocks 
to quantify and rank the effects of these components in retarding 
or enhancement of coke formation. The work involves bench scale 
reactions in microautoclaves, supplemented by studies of the car- 
bonaceous residues by such techniques as diffuse reflectance 
Fourier transform infrared spectroscopy and '°C nuclear magnetic 
resonance spectrometry. During this reporting period work focused 
on Task 4, identification of mechanisms of coke formation. The ob- 
jective of this task is to identify those compounds or components 
which are specifically responsible for initiating coke formation. The 
data obtained in this task will allow for identification of coke precur- 
sors and establish a ranking system for predicting compatibility of 
particular coals and petroleum resids as feedstocks for coprocess- 
ing with minimal coke formation. 5 refs., 15 figs., 8 tabs. 


29 (DOE/PC/89767-T2) Novel technique for coal pyroly- 
sis and hydrogenation product analysis: Quarterly report for 
December 1, 1990. Pfefferie, L.D. Yale Univ.. New Haven, CT 
(United States). Dept. of Chemical Engineering. [1990]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89767. Order Number DE91018666. Source: OSTI; 
NTIS; GPO Dep. 

The overall objective of this study is to establish vacuum ultravio- 
let (VUV) photoionization-mass spectroscopy (MS) and VUV pulsed 
electron impact-MS as useful tools for a simpler and more accurate 
direct mass spectrometric measurement of a broad range of hydro- 
carbon compounds in complex mixtures for ultimate application to 
the study of the kinetics of coal hydrogenation and pyrolysis pro- 
cesses. The VUV-MS technique allows ionization of a broad range 
of species with minimal fragmentation. Many compounds of interest 
can be detected with the initial wavelength used (118 nm), but addi- 
tional compound selectivity is achievable by tuning the wavelength 
of the photo-ionization source in the VUV. Techniques for scanning 
in the VUV are being investigated. In this project year, we are con- 
centrating on the pyrolysis of Cg and C7 compounds starting with 
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cyclohexane, benzene and toluene in order to move to compounds 
more representative of those in coal pyrolysis applications. 3 figs. 


30 (DOE/PC/89786-T2) A novel process for methanoi 
synthesis: Progress report, September 1, 1990—November 30, 
1990. Tierney, J.W.: Wender, |. Pittsburgh Univ., PA (United 
States). Dept. of Chemical and Petroleum Engineering. [1990]. 
21p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89786. Order Number DE92001961. Source: 
OSTI: NTIS: GPO Dep. 

A bench-salce reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol by a novel process. Dur- 
ing the last quarter, we investigated the nature of the reactions 
involved and the nature of the Cu-chromite catalyst being used. 
There is evidence that methano! is formed via a two step reaction 
with a methy! formate intermediate rather than by the direct hydro- 
genation of CO. The carbonylation reaction predominantly takes 
place in the liquid phase while the hydrogenolysis reaction is re- 
stricted to the surface of Cu-chromite. At steady state, the 
carbonylation reaction taking place in the region close to the Cu- 
chromite surface is probably the main source of MeF. This model 
also explains the increased tolerance of the process to CO. A 
mechanistic model is proposed to explain the interaction of 
different species in the reaction mixture. The topography of the Cu- 
chromite surface is also investigated by X-ray diffraction and 
scanning electron microscopy. 15 refs., 5 figs., 1 tab. 


31 (DOE/PC/89786-T3) A novel process for methanol 
synthesis: Progress report, December 1, 1990-February 28, 
1991. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA (United 
States). Dept. of Chemical and Petroleum Engineering. [1991]. 
31p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89786. Order Number DE92001962. Source: 
OSTI; NTIS; GPO Dep. 

A bench-scale reactor is being used to conduct studies of the 
conversion of synthesis gas to methanol by a novel process. Dur- 
ing the last quarter, we provided evidence for a two step reaction 
in series as against the direct hydrogenation of CO. We believe 
that the carbonylation reaction takes place in the liquid phase adja- 
cent to the solid catalyst surface while the hydrogenolysis reaction 
is restricted to the surface of Cu-chromite. A non-equilibrium film 
model was proposed to explain the unexpectedly high reaction 
rates and the increased tolerance of the process to CO: In this 
quarter, we looked at the effect of Cu-chromite loading and surface 
area. A Cu-chromite catalyst was synthesized in-house using a co- 
precipitation technique and its activity compared to a commercial 
catalyst. The effect of stirrer speed and feed flow rate on the rate 
of MeOH synthesis was also investigated. In the absence of mass 
transfer limitations, the rate of methanol synthesis (expressed per 
unit weight of the catalyst) varies with catalyst loading and feed 
flow rate. It is likely that a deactivating species is generated in-situ 
or is present in the feed. 8 refs., 6 figs., 5 tabs. 


32 (DOE/PC/89877-7) Catalyst dispersion and activity 
under conditions of temperature- staged liquefaction: Techni- 
cal progress report, April-June 1991. Davis, A.; Schobert, H.H.; 
Mitchell, G.D.; Artok, L. Pennsylvania State Univ., University Park, 
PA (United States). Energy and Fuels Research Center. Sep 1991. 
44p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-89PC89877. Order Number DE92001654. Source: 
OSTI; NTIS; GPO Dep. 

The general objectives of this research are (1) to investigate the 
use of highly dispersed catalysts for the pretreatment of coal by 
mild hydrogenation, (2) to identify the active forms of the catalysts 
under reaction conditions and (3) to clarify the mechanisms of 
catalysis. The ultimate objective is to ascertain if mild catalytic hy- 
drogenation resulting in very limited or no coal solubilization is an 
advantageous pretreatment for the transformation of coal into 
transportable fuels. The experimental program will focus upon the 
development of effective methods of impregnating coal with cata- 
lysts, evaluating the conditions under which the catalysts are most 
active and establishing the relative impact of improved impregna- 
tion on conversion and product distributions obtained from coal 
hydrogenation. Liquefaction experiments of solvent-treated and un- 
treated Blind Canyon (DECS-6) and Texas lignite (DECS-1) have 
been performed using ammonium tetrathiomolybdate (ATTM) and 


bis (dicarbonylicyclopentadienyl) iron (CPI) as catalyst precursors 
using temperature-staged conditions (275°C. 30 min: 425°C, 30 
min). Solid state '5C NMR analysis was carried out for each coal 
and for selected residues. 12 refs., 14 figs., 9 tabs. 


33 (DOE/PC/89883-24) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report, October 1-December 31, 1990. Brandes, S.D.; 
Winschel. R.A.; Robbins, G.A.; Burke, F.P. Consolidation Coal Co., 
Library. PA (United States). Jun 1991. 70p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-89PC89883. 
Order Number DE91018669. Source: OSTI: NTIS; GPO Dep. 

Consol R&D is conducting a three-year program to characterize 
process and product streams from direct coal liquefaction process 
development projects. The program objectives are two-fold: (1) to 
obtain and provide appropriate samples of coal liquids for the eval- 
uation of analytical methodology, and (2) to support ongoing 
DOE-sponsored coal liquefaction process development efforts. The 
two broad objectives have considerable overlap and together serve 
to provide a bridge between process development and analytical 
chemistry. More specifically, the first objective is to identify, collect 
and disburse appropriate samples of coal liquids for analysis by 
techniques that hold promise, but are not fully demonstrated, for 
use in liquefaction process development efforts. The second objec- 
tive is to support the process developers. This will include support 
in the form of providing results and interpretation of data obtained 
with the analytical techniques being assessed. However, more di- 
rectly, appropriate oils will be characterized in the base program by 
a variety of standard techniques that have proven relevance to de- 
velopment efforts. The results from these more routine analyses 
will aid plant operations and planning. Also, these results will 
provide the data needed to select appropriate samples for the non- 
routine techniques and provides a set of data for correlations with 
the results of the more exploratory techniques. 5 refs. 


34 (DOE/PC/90005-T52) Liquid phase methanol La- 
Porte process development unlit: Modification, operation, and 
support studies: Task 2.0, Run E-5, gas hold-up and equip- 
ment evaluation studies. Air Products and Chemicals, inc., 
Allentown, PA (United States); Chem Systems, Inc., Tarrytown, NY 
(United States). 2 Jan 1991. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-87PC90005. Order 
Number DE92000284. Source: OSTI; NTIS; GPO Dep. 

Liquid-entrained operations at the LaPorte Liquid Phase 
Methanol (LPMEOH) Process Development Unit (PDU) continued 
during June and July 1988 under Tasks 2.1 and 2.2 of Contract 
No. DE-AC22-87PC90005 for the US Department of Energy. The 
primary focus of this PDU operating program was to prepare for a 
confident move to the next scale of operation with an optimized 
and simplified process. Several new design options had been iden- 
tified and thoroughly evaluated in a detailed process engineering 
study completed under the LPMEOH Part-2 contract (DE-AC22- 
85PC80007), which then became the basis for the current PDU 
modification/operating program. The focus of the Process Engi- 
neering Design was to optimize and simplifications focused on the 
slurry loop, which consists of the reactor, vapor/liquid separator, 
slurry heat exchanger, and slurry circulation pump. Two-Phase Gas 
Holdup tests began at LaPorte in June 1988 with nitrogervoil and 
CO- rich gas/oil systems. The purpose of these tests was to study 
the hydrodynamics of the reactor, detect metal carbonyl catalyst 
poisons, and train operating personnel. Any effect of the new gas 
sparger and the internal heat exchanger would be revealed by 
comparing the hydrodynamic data with previous PDU hydrody- 
namic data. The “Equipment Evaluation” Run E-5 was conducted 
at the LaPorte LPMEOH PDU in July 1988. The objective of Run 
E-5 was to systematically evaluate each new piece of equipment 
(sparger, internal heat exchanger, V/L disengagement zone, demis- 
ter, and cyclone) which had been added to the system, and 
attempt to run the reactor in an internal-only mode. In addition, a 
successful catalyst activation with a concentrated (45 wt % oxide) 
slurry was sought. 9 refs., 26 figs., 15 tabs. 


35 (DOE/PC/90052-T1) Steam pretreatment for coal liq- 
uefaction: Second quarterly report, 1 January 1991-31 March 
1991. Graff, R.A.; Balogh-Nair, V. City Coll., New York, NY (United 
States). Office of Research Administration. [1991]. 6p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90052. Order Number DE92001615. Source: OSTI; NTIS; 
GPO Dep. 

Steam pretreatment is the reaction of coal with steam at tempera- 
tures well below those usually used for solubilization. The objective 
of the proposed work is to test the application of steam pretreat- 
ment to coal liquefaction. This quarter, a 300 ml stirred autoclave 
for liquefaction tests was received and installation initiated. Four 
coal samples were obtained from the Penn State Sample Bank. 
Continuous flow pretreatment procedures were reestablished. Ex- 
traction yields after pretreatment of the new sample of Illinois No. 6 
coal are in agreement with previous results even though the parti- 
cle size is considerably larger. Purification of the model compound 
§-naphthyimethyl phenyl ether has been completed. However, a- 
naphthyimethyl phenyl ether has been found to undergo acid 
catalyzed rearrangement during purification on silica. An alternative 
method for purification is being examined. 4 refs., 3 figs., 1 tab. 


36 (DOE/PC/90052-T2) Steam pretreatment for coal 
liquetaction: First quarterly report, 26 September 1990-31 De- 
cember 1990. Graff, R.A.; Balogh-Nair, V. City Coll., New York, NY 
(United States). Office of Research Administration. [1990]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90052. Order Number DE92001612. Source: 
OSTI; NTIS; GPO Dep. 

Steam pretreatment is the reaction of coal with steam at temper- 
atures well below those usually used for solubilization. The 
objective of the proposed work is to test the application of steam 
pretreatment to coal liquefaction. This quarter, a 300 ml stirred 
autoclave for liquefaction tests were specified and ordered, proce- 
dures for extraction tests were reestablished, and the synthesis of 
four model compounds was completed. Two of these compounds 
remain to be purified. 


37 (DOE/PC/90294-3) Biotic and abiotic carbon to sul 
fur bond cleavage: Technical report, April 1, 1991—June 30, 
1991. Frost, J.W. Purdue Univ., Lafayette, IN (United States). 
Dept. of Chemistry. [1991]. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-90PC90294. Order 
Number DE92001653. Source: OSTI; NTIS; GPO Dep. 

Mechanisms for cleavage of RCH2-S bonds catalyzed by Es- 
cherichia coli can best be categorized by whether an alcohol 
RCH2OH or an aldehyde RCHO are the products of the degrada- 
tion. A study of the chemical processes involved has been used to 
establish the best formulation of carbon to sulfur bond cleavage. 2 
figs. 


38 (DOE/PC/90307-3) Reactivity of young chars via en- 
ergetic distribution measurements: Quarterly technical 
progress report, 15 March 1991-15 June 1991. Calo, J.M.; 
Zhang, L.H.; Rachel, W.G.; Lilly, W.D. Brown Univ., Providence, Ri 
(United States). Dept. of Engineering. [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
90PC90307. Order Number DE92002130. Source: OSTI; NTIS; 
GPO Dep. 

In this report, we present some preliminary work performed on 
the effect of CO, partial pressure on temperature programmed 
desorption spectra from CO2-oxidized chars. The following was ac- 
complished during the reporting period: Temperature programmed 
deserption (TPD) experiments were conducted on oxidized resin 
and Wyodak coal char samples gasified under varying different 
CO, partial pressures. The following observations were made: 
CO, partial pressure can be an important factor affecting TPD 
spectra. Generally, the total amount of surface oxygen desorbed 
as CO and COpz increases with CO2 partial pressure during gasifi- 
cation for both resin char and Wyodak coal char. The total amount 
of oxygen desorbed is also a function of gasification temperature. 
Apparently, the higher the gasification temperature, the more CO 
and CO2 are desorbed. As an example, for 0.33 atm COz partial 
pressure, the peak CO desorption rates are 0.17 mmole/g/min and 
0.13 mmole/g/min, corresponding to gasification temperature 
1223K and 1173K. 12 refs., 8 figs. 


39 (LBL-30015) Fundamental studies of catalytic gasifi- 
cation: Summary report on single metal oxide and binary 
oxide catalysts, their performance in steam gasification and 


reaction mechanisms. 1985-1990. Heinemann, H.; Somorjai, 
G.A. Lawrence Livermore National Lab., CA (United States). Jun 
1991. 64p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 


DE92000725. Source: OSTI; NTIS; GPO Dep. 

The major purpose of this project was to finding catalysts which 
will permit steam gasification of carbonaceous material at reason- 
able rates and at lower temperatures than currently practiced. This 
quarter, experiments with steam gasification of graphite were per- 
formed. Catalysts studied were potassium, calcium, and nickel 
oxides. Reaction kinetics are discussed. 28 refs., 34 figs., 8 tabs. 


40 (LBL-30452) Fundamental studies of catalytic gasifi- 
cation: Qluarterly report, January 1, 1991-March 31, 1991. 
Heinemann, H.; Somorjai, G.A. Lawrence Berkeiey Lab., CA 
(United States). Mar 1991. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92000713. Source: OSTI; NTIS; GPO Dep. 

Studies of the catalytic steam gasification of carbon solids con- 
tinued. A considerable number of important findings have been 
made. Recently limited experimentation has been carried out on 
the production of C2 hydrocarbons from methane in the presence 
of Ca/K/Ni oxide catalysts and of oxygen, carbon and water. The 
main finding thus far has been that C2 yields of 10-13% can be 
obtained at about 600°C or 150° lower temperature than described 
in the literature for similar yields. Yields of 7-10% C, hydrocarbons 
at 99+% selectivity have been obtained. The presence of water 
and small amounts of oxygen is essential. Yields of this magnitude 
may be attractive since there is no loss of methane to valueless 
by-products, no purification of the recycle steam is required and no 
oxygen is used to burn methane. Further improvement in yields by 
catalyst and operating conditions modification will be investigated. 
It is also intended to clarify the chemistry which inhibits burning of 
methane to carbon oxides. Work is discussed on gasification of 
petroleum cokes and oxidative methane coupling. 8 figs., 2 tabs. 


41 (LBL-30816) Fundamental studies of catalytic gasifi- 
cation: Quarterly report, April 1, 1991—June 30, 1991. 
Heinemann, H.; Smorjai, G.A. Lawrence Berkeley Lab., CA (United 
States). Jun 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92000717. Source: OSTI; NTIS; GPO Dep. 

Studies of the catalytic steam gasification of carbon solids con- 
tinued. In this project a considerable number of important findings 
have been made. Recently limited experimentation has been car- 
ried out on the production of C2 hydrocarbons from methane in the 
presence of Ca/K/Ni oxide catalysts and of oxygen, carbon and 
water. The main finding thus far has been that C2 yields of 10- 
13% can be obtained at about 600°C or 150° lower temperature 
than described in the literature for similar yields. Work during this 
quarter was largely concentrated on oxidative methane coupling. 
Gasification of a petroleum coke is also discussed. 5 tabs. 


42 (NEI-DK-569) Characterization of coal by pyrolysis. 
Energiministeriets Energiforskningsprogram. Braendsler og for- 
braendingsteknik. Bjoerkman, A. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Inst. for Kemiteknik. Jan 1991 53p. (in Danish). 
Contract EM-1323/85-2. Order Number DE92715269. Source: 
OSTI; NTIS (US Sales Only). 

EFP-85. 

The aim was to test an alternative method for the characteriza- 
tion of coal which involved the very fast laser pyrolysis of a small 
thin coal sample, followed by measurement of the reaction to gasi- 
fication of remains from the pyrolysis under strictly controlled 
conditions whilst time and weight loss was registerd with the help 
of a micro weighing apparatus. The equipment used for the first 
step in this testing process was flexible with regard to the diameter 
of the laser beam, the energy flux and duration. The constructed 
pyrolysis chamber made variation of the surrounding gas and the 
retainment of produced pyrolysis gases and tars possible, for pur- 
poses of analysis. To enable measurement of the reactivity an 
apparatus formerly used for studying the production of coke on sta- 
ble cataylsators (which had micro weighing equipment) was used 
after considerable alterations had been made. (AB). 
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43 (NEI-DK-652) Fundamentals in combustion: Pyroly- 
sis and reactivity measurements with a new atmospheric 
entrained flow reactor and description of a burning particle in 
@ controlled atmosphere. Energiministeriets Energiforskningspro- 
gram. Braendsier og forbraendingsteknik. Holst Soerensen, L.; 
Clausen, S.; Astrup, P.; Arendt Jensen, P.; Porsdal, H.; Olsen, A. 
Risoe National Lab., Roskilde (Denmark). May 1991 140p. Con- 
tract EM-1323/85-4. Order Number DE92715318. Source: OSTI; 
NTIS (US Sales Only). 

EFP-85. 

A Laminar Entrained Flow Reactor has been built and a Laser 
Doppler Anemometer (LDA) has been used to assure that the gas 
flow is well controlled in the reactor, and to measure input gas and 
particle velocities for use in a gas flow simulation program "Teach- 
T”. The calculated velocities at different locations downstream in 
the reactor have been confirmed by LDA measurements. Experi- 
ments have been performed on char particles and rate coefficients 
have been found and compared to rate coefficients achieved in 
other Scandinavian reactors. In the “Nordic” cooperation .on "reac- 
tivity of fuels’ the same char has been examined and the same 
modelling has been used. An interesting accordance between the 
results from the differnet reactors are seen. A simple char combus- 
tion model has been constructed. This model is used to extract the 
reactivity data from the experiments. In the model a number of 
assumptions have been taken, and a major part of these are dis- 
cussed. Oxidative pyrolysis experiments have been performed on 
Pittsburgh 8 in the entrained flow reactor. For these particles 
rapidly heated to final temperatures in the Risoe Entrained Flow 
Reactor the reactivity (measured by TGA) only decreases slightly 
with (oxidative-) pyrolysis temperature. Thermogravimetric analyses 
(TGA) have been performed on Pittsburgh 8 and Illinois 6 and the 
results have been compared to other experiments. The trend ob- 
served (with exceptions) is taht decreasing reactivity is observed 
for coal char the higher the pyrolysis temperature under TGA con- 
ditions. (AB) 72 refs. 


a4 (TRITA-KTR-90-29) Modelling of gasification in a 
fluidized bed. Nilsson, Torbjoern. Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Chemical Technology. 1990. 493p. STEV-306- 
208;STEV-246-004. Order Number DE92715953. Source: OSTI; 
NTIS (US Sales Only). 

in Swedish with 47 p section in English. 

Design of a pressurized fluidized bed gasifier, for peat and wood 
chips, requires rules for selection of spacetime, bed height, tem- 
perature, flow rate of charged steam and oxygen and bed level for 
the peat inlet. Recent literature concerning fast pyrolysis, char 
gasification kinetics and hydrodynamics of fluidized beds was stud- 
ied to get an input for the formulation of such rules. Models were 
then developed with parameters fitted to available experimental 
data on gasification of peat in a fluidized bed, fast pyrolysis of 
wood chips in a drop tube and pyrolysis and gasification of peat 
and wood in a thermo balance. A high yield of combustible gases 
requires * a ratio, of char in bed to charge rate of peat, preferably 
higher than 1000 s, * a large excess of steam, * a temperature 
preferably above 1000 K., according to calculations based on 
thermo balance results. The results were not confirmed too well by 
experiments in a fluidized bed, however. With good chips of a size 
between 2 and 4 mm, the pyrolysis is complete in a few seconds 
in a fluidized bed at 1074 K. The solid residue may then be as low 
as 10 %. The possibility of supplying the bed with heat for pyroly- 
sis by partial combustion of the solid residue in a zone below the 
pyrolysis zone is discussed. 


45 (UCRL-ID—108327) Separation of products from mild 
coal gasification processes. Wallman, P.H. Lawrence Livermore 
National Lab., CA (United States). 11 Sep 1991. 23p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE92000092. Source: OSTI; NTIS; 
GPO Dep. 

The primary mild coal gasification product mixture containing 
noncondensible gas, high-boiling hydrocarbon vapors and en- 
trained fines is difficult to process into the desired pure products: 
gas, liquids, and dry solids. This challenge for mild coal gasification 
process development has been studied by surveying the technical 
literature for suitable separations processes and for similar issues 


in related processes. The choice for a first-stage solids separation 
step is standard cyclones, arranged in parallel trains for large- 
volume applications in order to take advantage of the higher 
separation efficiency of smaller cyclones. However, mild gasifica- 
tion pilot-plant data show entrainment of ultrafine particles for 
which standard cyclones have poor separation efficiency. A hot 
secondary solids separation step is needed for the ultrafine entrain- 
ment in order to protect the liquid product from excessive amounts 
of contaminating solids. The secondary solids separation step is 
similar to many high-temperature flue-gas applications with an im- 
portant complicating condition: Mild gasifier vapors form coke on 
surfaces in contact with the vapors. Plugging of the filter medium 
by coke deposition is concluded to be the main product separation 
problem for mild gasification. Three approaches to solution of this 
problem are discussed in the order of preference: (1) a barrier filter 
medium made of a perforated foil that is easy to regenerate, (2) a 
high-efficiency cyclone coupled with recycle of a solids-containing 
tar fraction for coking/cracking in the gasifier, and (3) a granular 
moving bed filter with regeneration of the bed material. The con- 
densation of oil vapors diluted by noncondensible gas is analyzed 
thermodynamically, and the conclusion is that existing commercial 
oil fractionator designs are adequate as long as the vapor stream 
does not contain excessive amounts of solids. 34 refs., 4 figs. 


46 (UCRL-JC—107903) Mild coal gasification: Product 
separation, pilot-unit support, twin screw heat transfer, and 
H2S evolution. Camp, D.W.; Walilman, P.H.; Coburn, T.T. 
Lawrence Livermore National Lab., CA (United States). 9 Aug 
1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9108116—-3: 11. 
annual gasification and gas stream cleanup system contractor's re- 
view meeting, Morgantown, WV (United States), 13-15 Aug 1991). 
Order Number DE92000489. Source: OSTI; NTIS; GPO Dep. 

Our general objective is to further the development of efficient 
continuous mild coal gasification processes. Our efforts this year 
have been in four main areas. A new thrust has been to identify 
and develop efficient processes to separate the vapor product 
stream into particulate-free liquid and mist-free gas. We continued 
work aimed at predicting heat transfer rates (hence throughput) in 
externally-heated twin-screw pyrolyzers. We sought to provide 
technical support for the design, installation, startup, and operation 
of the DOE-sponsored 500 kg/hr twin-screw mild gasification unit at 
Coal Technology Corporation (CTC). A smaller laboratory effort had 
the objective of identifying and testing the reaction mechanisms of 
sulfur species during coal pyrolysis. Detailed subproject objectives 
are given in their respective sections. 20 refs., 4 figs., 1 tab. 


0105 Products and By-Products 
Refer also to citation(s) 8, 18 
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Refer also to citation(s) 4, 5, 6, 7, 33, 46, 54, 73, 74, 77, 78, 1206, 
1207, 1216, 1354, 1748, 1769 


47 (CONF-8808320—, pp. 219-233) The value of miner- 
alogical characterization of synfuel solid wastes as Illustrated 
by lignite fixed-bed gasification ash. McCarthy, GJ. (North 
Dakota State Univ., Fargo (United States)). North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1988]. From Opportunities in the synfuels industry: 
SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In Op- 
portunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Mineralogical characterization the Great Plains Gasification Plant 
fixed-bed ash, and of its reactions with water, has led to an under- 
standing of the self-hardening property of this ash. Laboratory 
modeling of the hydration reactions and the pHs generated by ash- 
water contact demonstrated that is a sodium aluminosilicate 
(carnegieite), and related phases, in the ash that generate the high 
pHs and form zeolites that result in self-hardening of the ash. 


48 (DOE/PC/88882—1-App.A-l) Ancillary operations in 
coal preparation instrumentation on-line low cost sulfur and 





8 ERA Vol. 17, No. 1 





01 COAL, LIGNITE, AND PEAT 
0108 Waste Management 





ash analyzer: Final report: Appendices A-|. Malito, M.L. Bab- 
cock and Wilcox Co., Alliance, OH (United States). Research and 
Development Div. Jul 1991. 343p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-88PC888é82. 
Order Number DE92000454. Source: OSTI; NTIS; GPO Dep. 

The purpose of this document is to define the testing to be 
performed on field collected coal slurry samples by ICP-AES (In- 
ductively Coupled Plasma-Atomic Emission Spectroscopy). A total 
of 20 samples (8 from an Upper Freeport coal and 12 from an Ok- 
lahoma coal) are to be analyzed in triplicate for the elements S, Si, 
Al, Fe, Ca, and Mg. For each of the two coal slurry types (Upper 
Freeport and Oklahoma), a container of slurry labeled “calibration” 
has been prepared. These calibration slurries may be used to get 
the system “tuned” (note that the volume of the field collected slur- 
ries is relatively small and cannot be used to “tune” the system). 
The calibration slurries were made from the slurry collected from 
the drain from the second sampling stage during the field testing. 


49 (DOE/PC/89780-T7) Basic properties of coals and 
other solids: Annual report No. 2, September 1, 1990—August 
30, 1991. Arnett, E.M. Duke Univ., Durham, NC (United States). 
Dept. of Chemistry. [1991]. 29p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-89PC89780. Order 
Number DE92000336. Source: OSTI; NTIS; GPO Dep. 

Results are reported here for the heats of immersion of samples 
of polyvinylpyridine and the following coals: Exxon Rawhide, Ar- 
gonne Wyodak, Illinois #6, Pittsburgh #8 in solutions of twelve 
sulfonic and carboxylic acids and boron trichloride. Heats of immer- 
sion in the different types of acids vary considerably from one solid 
system to another and the simple solid base polyvinyipyridine is a 
poor model for the more complex coals. The coals show varying 
degrees of correlation with each other. An important feature of the 
second half of the year has been an extensive comparison of titra- 
metric heats of reaction of the different acids with several coal 
liquids and the coals from which they were derived. 16 figs., 1 tab. 


50 (DOE/PC/89785-7) The single electron chemistry of 
coals: Quarterly report, April 1, 1991—June 30, 1991. Larsen, 
J.W.; Eskay, T. Lehigh Univ., Bethlehem, PA (United States). Dept. 
of Chemistry. [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89785. Order Number 
DE92001651. Source: OSTI; NTIS; GPO Dep. 

The objective of this work is to investigate and characterize the 
single electron reactions of alkyl and alkoxy aromatic compounds 
in order to determine the role these reactions play in the chemistry 
of coal. Activities carried out in this reporting period are as follows: 
(1) attempts will be made to demonstrate that the radicals from 
inertinite maceral group will initiate the polymerization of 4- 
vinylpyridine; (2) the molecule, N,N-diphenyl-phenylenediamine, will 
be deposited in coals to characterize their native free radicals; (3) 
tetracyanoquinodimethane (TCNQ) and tetracyanoethylene (TCNE) 
will be used to characterize the numbers and strengths of single 
electron donors in coals. 7 refs., 4 tabs. 


51 (INIS-mf—12977, pp. 32) Results of measurement of 
natural radioactivity of North-Bohemian coal. Formanek, Z. 
(Vyzkumny Ustav pro Hnede Uhli, Most (Czechoslovakia). Labora- 
tor Uzite Jaderne Fyziky). Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1991. 42p. (in Czech). 
(CONF-9106278—-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COAL/radioactivity; BISMUTH 
214; COAL; RADIOACTIVITY; DATA PROCESSING; LEAD 214; 
POTASSIUM 40; RADIATION MONITORING; RADIUM 226; SEMI- 
CONDUCTOR DETECTORS; THORIUM 


52 (PNL-SA-19590) An '5N NMR method for the char- 
acterization of organic sulfur in coal and coal products via 
iminosulfurane formation. Franz, J.A.; Lamb, C.N.; Linehan, J.C. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1991. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-910902-8: 1991 international 


conference on coal science. Newcastle upon Tyne (United King- 
dom), 16-20 Sep 1991). Order Number DE92002245. Source 
OSTI; NTIS; GPO Dep. 

The indirect of organic sultur by 'SN NMR spectroscopy in the 
solid state is feasible by facile reactions providing the iminosultu- 
rane structures. Unfortunately, nitrogen chemical shifts appear to be 
insufficiently sensitive to the nature of the sulfur substituent to be 
useful for structural studies. Further work is underway to determine 
the '5N chemical shifts of iminosulturanes formed from dibenzoth- 
iophene, 4-4'-dimethoxydipheny! sulfide, and a sulfur-containing, 
methylated asphaltene to determine the sensitivity of 'N shifts to 
a broader variation of aromatic structure. Although double cross- 
polarization experiments or rotational echo experiments could make 
use of iminosulfurane formation for detection of carbon in proximity 
to sulfur, the difficulties in quantitation using these methods are not 
encouraging for coal product mixtures. 6 refs., 1 fig., 1 tab. 
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Refer also to citation(s) 20, 47, 462, 557, 559, 563, 568, 569, 570, 
879, 1229, 1769 


53 (CONF-8808320—, pp. 205-218) Composition of sub 
tur waste products and possibilities of their utilization. Odler, |. 
(Technical Univ. Clausthal, Clausthai-Zellerfeld (West Germany)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. [1988]. From Opportunities in the 
syntuels industry: SynOps 88; Bismarck, ND (United States); 29-31 
Aug 1988. In Opportunities in the synfuels industry. 309p. Order 
Number DE91014477. Source: OSTI; NTIS. 

A wide variety of sulfur waste products may be formed in the 
desulfurization of flue gases. They include gypsum, anhydrite, cal- 
cium sulfite, liquid SO2, elementary sulfur, and sulfuric acid. If 
some advanced technologies are employed the obtained waste 
products may contain, besides a compound of sulfur (usually anhy- 
drite), also variable amounts of ash components and free lime. The 
composition and properties of the various materials are reported 
and the possible ways of their utilization are discussed. 


54 (CONF-8808320—, pp. 249-262) Characterization and 
utilization of slag from the Texaco Gasification Process. de- 
Paz, E.F. (Texaco Research Center, Beacon, NY (United States)); 
Najjar, M.S.; Wakefield, E.O. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. 
[1988]. From Opportunities in the synfuels industry: SynOps 88; 
Bismarck, ND (United States); 29-31 Aug 1988. In Opportunities in 
the synfuels industry. 309p. Order Number DE91014477. Source: 
OSTI; NTIS. 

The operability of processes utilizing coal as a feedstock, de- 
pends on, among other things, their ability to process the mineral 
matter present in the coal. For this reason, it is very important to 
analyze and characterize the mineral products from these pro- 
cesses in such a way as to be abie to predict their behavior during 
processing. This paper discusses and provides examples of how 
techniques such as x-ray diffraction and optical and scanning elec- 
tron microscopy are utilized to characterize slags from the Texaco 
Coal Gasification Process. These results are combined with other 
measured slag properties, such as viscosity, to assist in the selec- 
tion of the operating conditions for the gasification process. In 
addition, the paper provides a brief review of Texaco’s effort to 
identify and evaluate potential applications for the solidified slag 
product. 


55 (CONF-8808320-, pp. 263-272) The SASOL experi 
ence with purification and reuse of synfuel wastewaters. Brink, 
A. (Sasol Technology Ltd., Johannesburg (South Africa)). North 
Dakota Univ., Grand Forks, ND (United States). Energy and Envi- 
ronmental Research Center. [1988]. From Opportunities in the 
syntuels industry: SynOps 88; Bismarck, ND (United States); 29-31 
Aug 1988. In Opportunities in the synfuels industry. 309p. Order 
Number DE91014477. Source: OSTI; NTIS. 

At the Sasol One plant at Sasolburg the wastewater is treated 
biologically in trickling filters. The bio-effluent is used for ash han- 
dling, where further purification takes place, before being sent to 
the Vaal river. The Sasol Two and Three plants at Secunda have 
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been designed as zero effluent plants. The treatment scheme com- 
prises bio-treatment in activated sludge units, followed by 
adsorption on activated carbon and anion exchange. Plant perfor- 
mance is reviewed. New approaches being studied include 
anaerobic digestion of the water-soluble fatty acids and conversion 
of these acids to bioprotein. 


56 (CONF-8808320—, pp. 273-292) Bioremediation at 
Great Plains Gasification Plant. Bromel, M. (ANG Coal Gasifica- 
tion Co.. Beulah, ND (United States)); Helander, J.; Luer, J.; Griffin, 
M.: Striefel, B. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1988]. From 
Opportunities in the synfuels industry: SynOps 88; Bismarck, ND 
(United States): 29-31 Aug 1988. In Opportunities in the synfuels 
industry. 309p. Order Number DE91014477. Source: OSTI; NTIS. 

The organic nature of coal gasification wastes, none of which 
may be discharged into the environment, has provided many areas 
for research and development in bioremediation. The cooling water 
system is a multifaceted process wherein evaporation, biological 
oxidation, and heat transfer function of six different wastewater 
process streams are accomplished. An aerobic, heterotrophic, non- 
fermentative bacterial population, averaging 4 x 10° CFU/ml of 
cooling water over four years of operation, achieves 99.9%, 99.6%, 
and 95% reduction respectively of the fatty acid, phenolic and total 
organic carbon concentrations present in the organic waste 
streams comprising the cooling water makeup. Four year popula- 
tion studies of the microbial consortium in the cooling water have 
shown the predominant genera to be Pseudomonas, Alcaligenes, 
Moraxella, and Acinetobacter in descending order of dominance. 
Gram positive genera such as Micrococcus, Corynebacterium, and 
Bacillus occur with lower frequency and are more sensitive to pro- 
cess upsets than the non-fermentative gram negative bacilli. Mixed 
cultures of these hydrocarbon-degrading microorganisms, adapted 
to the organic wastes in the tower, have been used to degrade the 
aliphatic and aromatic hydrocarbons present in sludges in waste 
ponds if the ponds are aerated and microbial inorganic nutrients 
are added. When mixed cultures of cooling water bacteria were 


added to topsoil into which tarry sludge had been injected, signifi- 
cant reduction (60-90%) of the anthracenes and naphthalenes as 
well as the short chain aliphatics were achieved in one week with 
98% reduction of the aromatics in three weeks. 


57 (CONF-8808320-, pp. 293-310) Characteristics and 
treatability of synfuel wastewaters. Turner, C.D. (Univ. of North 
Dakota, Grand Forks (United States)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. [1988]. From Opportunities in the synfuels industry: 
SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In Op- 
portunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Synfuels processes, such as the Lurgi dry-ash gasification pro- 
cess, produce wastewater with high concentrations of both organic 
and inorganic contaminants. Some of these contaminants, such as 
phenol, sulfur, and ammonia, are recovered as byproducts to the 
extent that recovery is economically efficient. The remaining con- 
taminants are difficult to remove prior to discharge and create 
operational problems if recycled back into the process. 
Cost-efficient production of synfuels can only take place if the tech- 
nologies for waste management are developed prior to prototype 
plant construction. This paper reviews the characteristics and 
treatability of wastewaters from KILnGAS, Great Plains Gasification 
Plant, Texaco Coolwater, and UND EMRC gasifiers. Each of these 
wastewaters was collected on-site and subsequently transported, 
characterized, and treated at EMRC. Characterization of these 
wastewaters has shown general similarities between all except for 
Texaco which has unique attributes due to the high temperatures 
encountered at the gasifier outlet. Despite general chemical similar- 
ities, each wastewater has characteristics which make the design 
of treatment systems similar yet distinctive for each wastewater. 
Treatment involved physical, chemical and biological processes 
which were operated at EMRC using bench and process develop- 
ment unit (PDU) systems. This paper discusses the methodology of 
biological wastewater treatment modeling, the status of genetically 
engineered bacteria in synfuel wastewaters treatment, and the used 


of coupled biological fluid bed reactors for predenitrification treat- 
ment of synfuel wastewaters. The future of biological treatment in 
the synfuels industry is reviewed in view of these research results. 


58 (CONF-8808320-, pp. 311-325) Wastewater treatmerit 
tor integrated gasification combined cycle (IGCC) power 
plants. Mayer, G. (Univ. of North Dakota, Grand Forks (United 
States)); Peterson, D.L.; Eis, B. North Dakota Univ., Grand Forks, 
ND (United States). Energy and Environmental Research Center. 
[1988]. From Opportunities in the synfuels industry: SynOps 88; 
Bismarck, ND (United States); 29-31 Aug 1988. In Opportunities in 
the synfuels industry. 309p. Order Number DE91014477. Source: 
OSTI; NTIS. 

The use of coal gasification to produce electrical power in 
combined-cycle generating plants is an important development in 
the synfuels industry. Integrated gasification-combined-cycle 
(IGCC) power plants will be used in the future as an alternative to 
conventional coal-fired plants to produce electrical power. The 
characterization of environmental emissions from such plants is a 
leading topic of investigation. As part of its support of the develop- 
ment of IGCC power plants, the Electric Power Resea:ch Institute 
(EPRI) is sponsoring studies on environmental impacts and 
wastewater treatability. Bench-scale treatability tests have recently 
been completed on wastewater collected from demonstration runs 
of the KILnGAS and Texaco gasifiers. These tests have shown that 
biological treatment can effectively reduce the concentration of or- 
ganics in these wastewaters when pretreatment is provided by 
steam stripping and, in the case of KILnGAS wastewater, solvent 
extraction. 


59 (CONF-8808320-, pp. 327-339) Anaerobic biological | 
testability of synthetic fuels wastewater. Hrudey, S.E. (Univ. of 
Alberta, Edmonton (Canada)}; Fedorak, P.M. North Dakota Univ., 
Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1988]. From Opportunities in the synfuels industry: 
SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In Op- 
portunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Anaerobic biological treatment has been used for decades for 
the digestion of organic sludges from municipal sewage. Anaerobic 
methods have also been used for many years for specific food in- 
dustry wastes such as those from meat and poultry processing. 
The many advantages of anaerobic processes for waste treatment 
(i.e. lower energy demands, high organic loading capability and low 
sludge generation rate) have only been seriously considered for 
synthetic fuel industry wastewaters in the past several years. The 
major organic components of synthetic fuel industry wastewaters, 
such as phenol, have been shown to be readily degradable by 
anagrovic biological systems. Because anaerobic systems are not 
limited in their organic loading by aeration capacity considerations 
which limit aerobic biological systems, anaerobic systems are well 
suited to high strength wastes. However, anaerobic biological 
systems are also subject to inhibition by various wastewater com- 
ponents. The complexity of synthetic fuel wastewaters (e.g. coal 
conversion wastewaters) makes inhibition by trace organic sub- 
stances a major concern. Research has demonstrated the need for 
dealing with inhibition problems by means such as solvent extrac- 
tion pre-treatment and activated carbon adsorption. Findings to 
date suggest that with appropriate pre-treatment methods, anaero- 
bic biological systems may provide feasible and cost-effective 
treatment of a substantial portion of the organic loading found in 
synthetic fuels wastewaters. 


60 (DOE/PC/89784-8) Binding and catalytic reduction 
of NO by transition metal aluminosilicates: Technical progress 
report, June 1991—August 1991. Klier, K.; Herman, R.G.; Hou, 
Shaolie. Lehigh Univ., Bethlehem, PA (United States). Sep 1991. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-89PC89784. Order Number DE92001657. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to provide the scientific under- 
standing of processes that actively and selectively reduce NO in 
dilute exhaust streams, as well as in concentrated streams, to No. 
Experimental studies of NO chemistry in transition metal-containing 
aluminosilicate catalysts are being carried out with the aim of de- 
termining the chemical rules for NO reduction on non-precious 
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metals. The catalyst supports chosen for this investigation are A 
and Y zeolites, mordenite, and monoliths based on cordierite. The 
supported transition metal cations that were examined are princi- 
pally the first row redox metals, e.g. Cr(2), Mni(il), Fe(ll), Co(il), 
Ni(II), Cu(Il), and Cu(l). The reactions of interest are the reductions 
of NO by Hz, CO, and CHy,, as well as the disproportionation of 
NO. Rare earth cations that possess redox properties were placed 
in the more shielded sites, e.g. Site | in Y zeolite, prior to or simul- 
taneously with the exchange procedure with the transition metal 
cations. Theoretical calculations of the electronic structure of the 
transition metal cations in zeolitic sites were carried out by ab initio 
methods. The aim of this part of the research is to find the best 
match between the metal-based antibonding orbitals and the anti- 
bonding orbitals of the NO molecule such that the N-O bond is 
weakened and is readily broken. 9 refs., 4 figs., 3 tabs. 


61 (PNL-SA-19337-Vol.1, pp. 3.1-3.9) AC electro- 
coagulation process for removing particulates and metal ions 
from wastewaters. Parekh, B.K. (Univ. of Kentucky, Lexington 
(United States)); Groppo, J.G.; Justice, J.G. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1991. (CONF-9104142— 
Vol.1: Waste stream minimization and utilization innovative 
concepts: an experimental technology exchange, Washington, DC 
(United States), 25-26 Apr 1991). In Proceedings of waste stream 
minimization and utilization innovative concepts—An experimental 
technology exchange. Volume 1, Mining and metals remediation. 
80p. Order Number DE91010717. Source: OSTI; NTIS. 

Human health and environmental concerns dictate that industrial 
processes be improved or replaced and that effective control sys- 
tems be developed to prevent and minimize related risks of 
wastewater pollutants. Wastewater treatment technologies are 
needed to more completely remove suspended and soluble pollu- 
tants. As an alternative to chemical conditioning and flocculation, 
recent developments indicate that liquid-liquid and solid-liquid 
phase separation can be achieved using the alternating current 
electro-coagulation (AC/EC) process. The process has effectively 
coagulated a stable ultra-fine solid suspension using the principles 
of electrostriction (charge neutralization) and electro-coagulation 
(polymeric hydroxy species of metal ions) to facilitate rapid coagu- 
lation and to improve dewatering of stable suspension. The AC/EC 
process was applied to a stable black water that was obtained 
from a subbituminous coal-processing plant. The water contained 
particles with an average size of 2 um. The AC/EC process was 
successful in flocculating the particles using a slurry residence time 
of 20 to 60 seconds. The estimated processing cost of the process 
ranged from $0.09 to $0.36/1000 gallons, depending on the mixing 
proportion of the AC/EC-treated and untreated slurry. Improving the 
performance of the AC/EC process is one of our main goals. Tests 
are being conducted on removing various metal ions from the solu- 
tion, as well as improving the design of the cell, to reduce the 
retention time of the slurry in the cell. 


62 (SV-UM-91-38) Mathematical modelling of water and 
gas transport in layered soll covers for coal ash deposit: Part 
2. Lindgren, M. (Kemakta Consultants Co, Stockholm (SE)); 
Rasmuson, A. Vattenfall Utveckling AB, Aelvkarleby (Sweden); Ke- 
makta Konsult AB, Stockholm (Sweden). 19 Jun 1991. 49p. 
(KEMAKTA-AR-91-01). Order Number DE92715946. Source: 
OSTI; NTIS (US Sales Only). 

In phase 1 of this study the design of soil covers for deposits of 
coal ash from energy production was studied with regard to various 
parameters like: climate, cover slope, hydraulic conductivity of tight 
layer and length of cover. One of the main results was the relatively 
large risk for total saturation up to the surface and overflow which 
may cause surface erosion problems. In the present study two the- 
oretical cases are studied to further elucidate the problem. A case 
from the phase 1 study is used to illustrate the effect of increased 
infiltration. Calculations show that total saturation and thereby over- 
flow is achieved when the infiltration is increased by 20% in March, 
but not when increased by 10% only. This shows that the margin 
in an acceptable case may be small. A cover treated in phase 1, 
where totally saturated conditions were obtained, was modified so 
that two decimeters of the one meter till in its bottom part were ex- 
changed for a drainage layer. It is shown that the effect of- this 
layer is large. A negative side-effect, however, is that gas flow may 


increase due to the lower saturation of the cover. Calculations 
were made for a real soil covered mine tailings deposit at Bersbo. 
This deposit was chosen mainly because it is the only well docu- 
mented case in Sweden where soil covers are used for securing a 
deposit, but also because some contradictory results as compared 
to theory were obtained. Another topic studied in the present work 
was the influence of a heterogeneous clay layer. For example, a 
weak zone with a hydraulic conductivity of 10-” m/s (10-* m/s for 
the rest of the clay), covering 0.5 m x 0.5 m of 10 m in length and 
5 m in width, will increase the flow through the bottom of the cover 
with almost 30%. The gas transport through the heterogeneous soil 
cover was also studied, showing about 5 times increased gas 
transport rate around the weak zone, but almost no difference 
about 1 m from the weak zone. (29 figs., 5 tabs., 27 refs.). 


63 (TKK-KO/ET-26) Fluegas condensation of domestic 
fuels. Kankkunen, A.; Fagerhoim, N.E. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). inst. of Energy Engineering. 1988. 63p. (in 
Finnish). Order Number DE92715463. Source: OSTI; NTIS (US 
Sales Only). 

The suitability of domestic fuel for condensation heat recovery 
was studied. With the developed computer program, enthalpies of 
flue gas as function of temperature were computed and also the 
theoretical advandages aquired by condensation were compared 
with different fuels. The maximal advantages of condensation were 
39 % with wooden chips and 31 % with peat. The domestic fuels 
were found to be useful for condensation heat recovery because of 
the high water content and the high dewpoint of flu egas. Conden- 
sation was found to have a purifying effect on flue gases. It was 
found experimentaly that 30 % the sulfur of the peat dissolved to 
the condensed liquid. The composition of condensed liquid of peat- 
and wooden chip flue gases was studied to find out the corrosion 
and enviromental effects. The risk of corrosion to metallic heat ex- 
hanger was concluded from the compositio of peat condensat. Chip 
condensate was found to be almost neutral. Normally the conden- 
sate liquids were fit for sewering without aftertreatment. Heat 
transfer coefficient from flue gases to the wall of the condenser 
was measured to be 150-170 W/Km?. Heat transfer coefficients 
were three times higher compared to condensing heat transfer. 


64 (TKK-KO/ET-36) Coal NO, formation and preven- 
tion: A review. Ghazanfari, A.R.; Fagerholm, N.E. Helsinki Univ. 
of Technology, Otaniemi (Finland). Inst. of Energy Engineering. 
1989. 45p. Order Number DE92715467. Source: OSTI; NTIS (US 
Sales Only). 

The basic knowledge on the formation mechanism of NO, and 
mathematicai modelling of it has been reviewed. The main empha- 
sis has been on NO, formed from coal. Prevention techniques and 
their potential and short coming have been briefly reviewed. 
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65 (NEI-DK-659) Investigation of an older deposit of fly 
ash from coal combustion. Energiministeriets Energiforskn- 
ingsprogram. Miljoe og restprodukter. Hjelmar, O.; Christensen, 
T.C.; Christensen, A.G.; Krom, T.D.; Donsiund, B. Krueger (I.) A/S, 
Copenhagen (Denmark); Elsamprojekt A/S, Fredericia (Denmark); 
Vandkvalitetsinstituttet, Hoershoim (Denmark). Sep 1991 54p. (in 
Danish). Contract ENS-1323/89-6. Order Number DE92715350. 
Source: OSTI; NTIS (US Sales Only). 

EFP-89. 

The leaching and migration of key contaminants from coal fly 
ash (SO,2-, As, Cr, Mo and Se) were investigatet at a 16-18 
years old coal fly ash landfill located in a former gravel pit at Rob- 
drup in Jutland. A substantial amount of precipitation appears to 
have infiltrated and percolated through the deposited fly ash which 
had a high water content (30-40%) and a very low content of free 
lime, the latter probably due to carbonation. Batch extrated ash 
and soil samples with demineralized water at L/S = 5 kg indicate 
that substantial amounts of sulfate have leached from the fly ash 
and are presently passing through the underlying soil. Similarly, 
significant parts of the mobile fractions of Cr, Mo, Se and probably 
also As have been leached from the ash, particularly the upper 
part of the site, and transported into the underlying layers of sand/ 
gravel. The mobility is generally reduced when the contaminants 
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reach the chemically reducing zone in the clayey till. It is indicated 
that leachate from landfilled coal fly ash may consitute a real risk 
to e.g. aquifers carrying potable water. Cr leached from landfilled 
coal fly ash may be transported in aquifers over distances exceed- 
ing several hundred meters without being immobilized by reduction 
of Cr (VI) to Cr(Ill). (AB). 


66 (NEI-DK-660) Investigation of older deposits of fly 
ash from coal combustion: Supplement 1. Investigation of 
leaching of chemical substances. Historical explanation of the 
development of the deposits. Geological and hydrogeological 
conditions. Development through time of the composition of 
the percolates. Christensen, T.C.; Christensen, A.G. Krueger (I.) 
A/S, Copenhagen (Denmark). Aug 1991 178p. (In Danish). Con- 
tract ENS-1323/89-6. Order Number DE92715353. Source: OSTI; 
NTIS (US Sales Only). 

EFP-89. 

Results of an investigation of the current extent of leaching of 
chemical substances from gamle deposits for fly ash and the com- 
position of the percolates are presented. Water samples from 
borings have been analysed so that the percolating processes in 
the new and the old deposits of fly ash can be compared. (AB). 


67 (YM-KM-1991/21) Report of the carbon dioxide 
commission. Routti, J. (SITRA, Helsinki (Finiand)). Ympaeristoem- 
inisterio, Helsinki (Finland). 1991. 111p. (in Finnish). Order Number 
DE92728381. Source: OSTI; NTIS (US Sales Only). 

The Commission was entrusted with investigating alternative 
strategies and measures for limiting and reducing the emissions of 
carbon dioxide and other greenhouse gases. It was to study both 
technical and structural means of reducing these emissions. The 
Commission has worked out the estimated effects of water and 
nuclear power generation, the use of biomass, wind and solar en- 
ergy, natural gas and energy saving on Finland's carbon dioxide 
emissions up to the year 2025. The Commission has also studied 
how emissions of methane, nitrous oxide, CFC-compounds and in- 
direct greenhouse gases could be reduced, and how forests and 
mires bind coal. It is possible to reduce greenhouse gas emissions 
by increasing the use of carbon dioxide-free forms of energy and 
natural gas by more efficient energy generation. It is uncertain if 
these means are enough to reduce carbon dioxide emissions suffi- 
ciently to stave off the greenhouse phenomenon. A slower increase 
in energy consumption clearly makes it easier to limit and reduce 
emissions. In addition to the use of resource-saving techniques, 
the layout of industry, traffic and communities should be such as 
uses less energy, and consumption habits should be changed. 


68 (YM-SEL-96/1991) Technical and economical feas+ 
bilities of reduction of sulphur emissions in energy 
production. Hahkala, M. (IVO International Oy, Vantaa (Finland)); 
Penttilae, R.; Heikkinen, A.; Maeki, L. Ympaeristoeministerio, 
Heisinki (Finland). 1991. 130p. (in Finnish). Order Number 
DE92728382. Source: OSTI; NTIS (US Sales Only). 

Sulphur emissions in energy production were 325000 tonnes 
SO, in the year 1980 and 126000 tonnes Sop in the year 1989. 
According to the report it is possible to reduce sulphur emissions 
about 80 % by the year 2000. Reduction in sulphur emissions may 
be achieved by full utilization of commercially available desulphur- 
ization techniques and low-sulphur fuels. The implementation of 80 
per cent reduction of sulphur emissions in energy production will 
require investments in the range of FIM 2,9 - 3,9 milliard annually. 
These costs include desulphurization of flue gases and use of low 
sulphur coal but not use of low-sulphur oil. 


0110 Reserves, Geology, and Exploration 
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69 (ETDE-mf—2727318) Further development and in-situ 
testing of remote control systems for the detection of critical 
rock stresses in standing coal faces (main phase). Final re- 
port. Hahnekamp, H.G.; Koenig, W. Eschweiler Bergwerks-Verein 
AG, Herzogenrath (Germany); Bundesministerium fuer Forschung 


und Technologie, Bonn (Germany). [1991] 114p. (In German). Con- 
tract BMFT 0O1HDO96A. Order Number DE92727318. Source: 
OSTI; NTIS (US Sales Only). 

A computer assisted remote monitoring system for the detection 
of critical rock stresses in coal seams was developed. Object of 
the investigations was a remote control of standing coal faces by 
this system in order to detect excessive rock earlier and with 
greater certainty than before. For the detection of these rock 
stresses the rock pressure, the movement of the seam and the de- 
formation of boreholes in the coal were measured. The data from 
these measurements were transmitted continuously to a computer 
on the surface where they are evaluated ‘on line’. The results of 
these measurements were compared with the results of the con- 
ventional test-drilling method. With this procedure some criteria for 
the detection of areas with excessive rock stresses could be found. 
In some cases - but not in all - areas of higher stress concentra- 
tions could be detected in an early stage with the help of these 
criteria. To improve the statistical significance of the formulated cri- 
teria it is necessary to continue the investigations by a number of 
further measurements. On this basis it is likely that the test-drilling 
riethod for the detection of critical stress concentration can be 
partly replaced by the application of the described remote monitor- 
ing system. (orig.) With 10 refs., 5 tabs., 23 figs. 


70 (VTT-OPT-—34) Increasing the production efficiency 
using production control and simulation. Paappanen, T.; Hille- 
brand, K. Technical Research Centre of Finland, Jyvaeskylae 
(Finland). Combustion and Thermal Engineering Lab. 1991. 5ip. 
(In Finnish). Project KTM-275/881/87. Order Number DE92728412. 
Source: OSTI; NTIS (US Sales Only). 

OPTIMITURVE Research Programme. 

860 In this publication the possibilities for increasing the effi- 
ciency of milled peat production are described. For this purpose a 
computer based production control system and numerical simula- 
tion were used. The main goal for the production control system is 
to determine the timing of production operations so that the mini- 
mum total drying time of peat can be achieved under the prevailing 
production conditions. The benefit of the production contro! system 
depends on how accurately the drying of different peat types can 
be predicted in various weather conditions. Simulation is used to 
study the effect of different production factors on the seasonal 
yield, such as weather conditions, drying properties.of peat and re- 
sources. The simulation is done using an event based simulation 
model developed for the Haku milled peat production method. The 
simulation results, which describe the behaviour of the Haku 
production system when different production factors vary are pre- 
sented. These results will be used further in order to develope the 


optimal production methods for different weather and production 
conditions. 


0130 Transport, Handling, and Storage 


Refer also to citation(s) 10 


71 (DOE/MC/24207-3009) Theoretical and numerical 
studies of constitutive relations for frictional granular flow: Fi- 
nal report. Gray, D.; Stiles, J.M.; Celik, |. West Virginia Univ., 
Morgantown, WV (United States). Dept. of Civil Engineering. Jan 
1991. 159p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-87MC24207. Order Number 
DE91002089. Source: OSTI; NTIS; GPO Dep. 

The purpose of this report is to propose a suitable constitutive 
relationship for the three dimensional frictional flow of a cohesion- 
less granular material and to incorporate at least a qualitatively 
similar constitutive relationship in the computer program TEACH. 
TEACH is a hydrodynamic code developed by Dr. A.D. Gosman at 
Imperial College, London, for the simulation of incompressible two 
dimensional steady duct flows. Simulations performed for this re- 
port assumed that the material was flowing under two dimensional 
plane strain conditions. The numerical algorithm implemented by 
TEACH is based upon the control volume finite difference princi- 
ples developed by Spalding and Patankar (Patankar, 1980). 
TEACH's program structure facilitates the implementation of a non- 
Newtonian constitutive relationship of the type proposed below. 32 
refs., 38 figs., 2 tabs. 
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72 (DOE/PC/88947-T11) Development and utilization of 
new diagnostics for dense-phase pneumatic transport: Quar- 
terly technical progress report, April 1, 1991—June 30, 1991. 
Cornell Univ., Ithaca, NY (United States). [1991]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88947. Order Number DE92000337. Source: OSTI; NTIS; 
GPO Dep. 

Dense-phase pneumatic transport is an attractive means of 
conveying solids. Unfortunately, because of the high solid concen- 
trations, this transport method is a difficult regime in which to carry 
out detailed measurements. Hence most details of the flow are un- 
known. In this context, the main objective of this work is to develop 
probes for local measurements of solid velocity and holdup in 
dense gas-solid flows. Because we anticipate the recent theories of 
rapid granular flows will bring insight to the dense pneumatic trans- 
port of particles, we have sought to substantiate these theories 
through computer simulations. There we have verified the theory of 
Hanes, Jenkins & Richman (1988) for the rapid, steady shear flow 
of identical, smooth, nearly elastics disks driven by identical, paral- 
lel, bumpy boundaries. Because granular flows depend strongly on 
the nature of their interaction with a boundary, we have verified the 
boundary conditions calculated by Jenkins (1991) for spheres inter- 
acting with a flat, frictional surface. During the previous reporting 
period, we began a study of the time relaxation of the second mo- 
ment of velocity fluctuations for a collection of disks undergoing 
simple shear. In the present reporting period, we have completed 
this study of relaxation by comparing results of simulations with the 
theoretical predictions of Jenkins and Richman (1988). In addition, 
we have concluded a series of experiments with flour plugs in the 
dense-phase pneumatic setup. Finally, we have established 
several industrial contacts to transfer the diagnostic techniques de- 
veloped under this contract. 7 refs., 11 figs. 


73 (DOE/PC/89797-T4) R&D for the storage, transport, 
and handling of coal-based fuels: Quarterly progress report, 
January 2, 1991-March 31, 1991. Westinghouse Electric Corp., 
Pittsburgh, PA (United States). Advanced Energy Systems Div. 


[1991]. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-89PC89797. Order Number 
DE92001639. Source: OSTI; NTIS; GPO Dep. 

The product of several advanced physical coal cleaning pro- 
cesses is a dry, ultrafine coal (DUC), in the order of 10 microns 
mean mass diameter. To utilize this fuel commercially, cost- 
effective, environmentally safe systems must be provided for the 
storage, transport, and handling of this finely divided form of fuel. 
The objective of the project described herein is the development of 
total logistics systems for DUC, including experimental verification 
of key features. The systems to be developed will provide for safe, 
economic, and environmentally protective storage and delivery of 
DUC for residential, commercial, and industrial uses. 20 figs. 


0140 Combustion 


Refer also to citation(s) 11, 64, 65, 66, 231, 556, 557, 560, 567, 
569, 570, 573, 879, 1004 


74 (ANL/FE-91/2) Radiation properties of coal combus- 
tion products. Im, K.H.; Ahluwalia, R.K. Argonne National Lab., IL 
(United States). Nov 1990. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92001603. Source: OSTI; NTIS; INIS; GPO Dep. 

An assessment is made of the experimental data and the 
theoretical bases for determining the absorption and scattering co- 
efficients of the coal products of combustion. Particular attention is 
devoted to the complex refractive indices for char and ash. A dis- 
persion relation is developed from sparse extinction data that can 
be used to estimate the optical constants of char. Considerable un- 
certainty and scatter is found in the literature data on ash optical 
constants and is attributed to variability in ash composition, lack of 
experimental rigor and limitations in the data reduction procedures. 
A correlation is presented for estimating the complex refractive in- 
dices of ash as a function of its mineral composition. A parametric 
study is conducted to elucidate the role of char, soot and ash par- 
ticulates in determining the radiation properties of coal flames. The 
effects of combustion particulates are discussed in terms of the 


modification of the band structure of gas radiation to a luminous 
spectrum, introduction of scattering in radiation transport. particle 
size distribution. particle loading and particle composition. The re- 
sults are interpreted as possible effects of coal beneficiation, coal 
micronization and flyash composition on heat transfer to the water 
walls of a coal furnace. 19 refs., 13 figs., 10 tabs. 


75 (DOE/CS/20068-T1) Georgetown University atmo- 
spheric fluidized bed boiler cogeneration system: Final report. 
Podbielski, V.; Shaff. D.P. George Washington Univ., Washington 
DC (United States). Aug 1991. 27p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract AC02-77CS20068 
Order Number DE92000826. Source: OSTI: NTIS: GPO Dep 

This report presents the results of one year of operation of the 
cogeneration system capability of the Georgetown University coal- 
fired, atmospheric fluidized-bed (AFB) boiler. The AFB was de- 
signed and installed under a separate contract with the US 
Department of Energy. The AFB project funded by DOE to demon- 
Strate that high sulfur coal could be burned in an environmentally 
acceptable manner in a urban environment such as Georgetown 
In addition, operational data from the unit would assist the industry 
in moving directly into design and construction of commercially 
warranted industrial size AFB boilers. 9 figs., 3 tabs. 


76 (DOE/PC/70768-T2) Kinetics of coal pyrolysis and 
devolatilization: Technical progress report, February 1, 1987- 
April 30, 1987. United Technologies Corp., East Hartford, CT 
(United States). Research Center. [1987]. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
84PC70768. Order Number DE92000283. Source: OSTI; NTIS; 
GPO Dep. 

An experimentally based, conceptual model of the devolatiliza- 
tion of a HV bituminous coal is outlined in this report. This model 
contends that the relative dominance of a process type-chemical 
kinetic, heat transport, mass transport — varies with the extent of 
reaction for a given set of heating conditions and coal type and 
with experimental conditions for a given coal type and extent of re- 
action. The rate of devolatilization mass loss process is dominated 
initially by heat transfer processes, then coupled mass transfer and 
chemical kinetics, and finally by chemical processes alone. How- 
ever, the chemical composition of the initial tars are determined 
primarily by the chemical characteristics of the parent coal. Chemi- 
cally controlled gas phase reactions of the initial tars and coupled 
mass transfer and chemically controlled reactions of heavy tars de- 
termine the bulk of the light gas yields. For a HV bituminous coal 
this conceptual model serves to quantify the “Two-Component Hy- 
pothesis” of volatiles evolution. The model postulates that the 
overall rates of coal devolatilization should vary with coal type inso- 
far as the characteristics of the parent coal determine the potential 
tar yield and the chemical characteristics of the initial tars. Experi- 
mental evidence indicates chemical characteristics and yields of 
“primary” tars vary significantly with coal type. Consequently, the 
conceptual model would indicate a shift from transport to chemical 
dominance of rate processes with variation in coal type. Using the 
conceptual model, United Technologies Research Center has been 
able to correlate initial mass loss with a heat transfer index for a 
wide range of conditions for high tar yielding coals. 33 refs., 30 
figs., 6 tabs. 


77 (DOE/PC/88654—-T1) Combustion characterization of 
beneficiated coal-based fuels: Quarterly report No. 1, May- 
July 1989. Combustion Engineering, Inc., Windsor, CT (United 
States). Sep 1989. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC88654. Order Number 
DE92001616. Source: OSTI; NTIS; GPO Dep 

This three-year research project at Combustion Engineering, Inc. 
(CE), will assess the potential economic and environmental bene- 
fits derived from coal beneficiation by various advanced cleaning 
processes. The objectives of this program include the development 
of a detailed generic engineering data base, comprised of fuel 
combustion and ash performance data on beneficiated coal-based 
fuels (BCFs), which is needed to permit broad application. This 
technical data base will provide detailed information on fundamen- 
tal fuel properties influencing combustion and mineral matter 
behavior as well as quantitative performance data on combustion, 
ash deposition, ash erosion, particulate collection, and gaseous 
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and particulate emissions. Program objectives also address the ap- 
plication of this technical data base to predict performance impacts 
associated with firing BCFs in various commercial boiler designs as 
well as assessment of the economic implications of BCF utilization. 
Additionally, demonstration of this technology, with respect to 
large-scale fuel preparation. firing equipment operation, fuel pertor- 
mance, environmental impacts, and verification of prediction 
methodology will be provided during field testing. Twenty fuels will 
be characterized during the three-year base program: three feed 
coals, fifteen BCFs, and two conventionally cleaned coals for the 
field test. Approximately nine BCFs will be in dry ultra fine coal 
(DUC) form, and six BCFs will be in coal-water fuel (CWF) form. 
Up to 25 additional BCFs would be characterized during optional 
project supplements. 1 ref., 1 fig., 2 tabs. 


78 (DOE/PC/88654-T2) Combustion characterization of 
beneficiated coal-based fuels: Quarterly report No. 2, August- 
October 1989. Combustion Engineering, Inc., Windsor, CT (United 
States). Dec 1989. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC88654. Order Number 
DE92001613. Source: OSTI; NTIS; GPO Dep. 

This three-year research project at Combustion Engineering, Inc. 
(CE) will assess the potential economic and environmental benefits 
derived from coal beneficiation by various advanced cleaning pro- 
cesses. The objectives of this program include the development of 
a detailed generic engineering database, comprised of fuel com- 
bustion and ash performance data on beneficiated coal-based fuels 
(BCFs), which is needed to permit broad application. This technical 
database will provide detailed information on fundamental fuel 
properties influencing combustion and mineral matter behavior as 
well as quantitative performance data on combustion, ash deposi- 
tion, ash erosion, particulate collection, and gaseous and 
particulate emissions. Program objectives also address the applica- 
tion of this technical database to predict performance impacts 
associated with firing BCFs in various commercial boiler designs as 
well as assessment of the economic implications of BCF utilization. 
Additionally, demonstration of this technology, with respect to 
large-scale fuel preparation, firing equipment operation, fuel perfor- 
mance, environmental impacts, and verification of prediction 
methodology, will be provided during field testing. Twenty fuels will 
be characterized during the three-year base program: three feed 
coals, fifteen BCFs, and two conventionally cleaned coals for the 
field test. Approximately nine BCFs will be in dry ultra fine coal 
(DUC) form, and six BCFs will be in coal-water fuel (CWF) form. 
Up to 25 additional BCFs would be characterized during optional 
project supplements. 9 figs., 1 tab. 


79 (DOE/PC/88929-T10) Scale-up of circulating flu- 
idized bed coal combustors: Twelfth and last quarter technical 
progress report, June 1, 1991—August 31, 1991. Louge, MY. 
Cornell Univ., Ithaca, NY (United States). Sibley School of Mechan- 
ical and Aerospace Engineering. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-88PC88929. 
Order Number DES92002127. Source: OSTI; NTIS; GPO Dep. 

This experimental project has been aimed at quantifying the ef- 
fects of scale-up upon the hydrodynamics of CFB coal combustors. 
To this end, we have constructed a cold CFB facility with the ability 
to recirculate, — rather than discard, — fluidization gas mixtures of 
adjustable density and viscosity. Hydrodynamic analogy between 
the cold bed and a coal combustor is achieved by matching all rel- 
evant dimensionless parameters (Glicksman, 1984; Louge, 1987). 
Several choices of gas composition and particle properties make 
the cold flow analogous to that in combustors of diameters in the 
range 0.3 to 1m. Therefore, for the first time, scale-up effects are 
quantified directly using cold flow facility. 8 refs. 


80 (IVO-B-07/91) Characterization of the combustion 
behaviour of coals. Andersson, R.; Koskiahde, A. Imatran Voima 
Oy (IVO), Helsinki (Finland). 1991. 61p. (in Finnish). Order Number 
DE92715505. Source: OSTI; NTIS (US Sales Only). 

The international coal market has been changing significantly 
during the last decade due to the increasing number of coal suppli- 
ers and new coal qualities. Instead of long-term contracts utilities 
tend to exploit the spotmarket in order to reduce fuel costs. When 
using coal with properties differing considerably from the boiler de- 
sign coal problems may arise regarding handling, stock-piling, 


combustion and emissions. Consequently utilities must be able to 
evaluate the effects of coal quality more accurately than before. 
The characterization methods of coal have been studied within a 3- 
year project and a new testing practice has been developed to 
serve purchase and use of coal. It is based mainly on laboratory 
tests and literature surveys and therefore should be confirmed by 
full scale combustion tests. By these methods a better understand- 
ing of the feasibility of different coal qualities can be obtained. As 
the accuracy of evaluation improves the range of potential coals 
may be extended towards ‘inferior’, cheaper, qualities in the future. 


81 (NEI-FI-110) An application of infra-red spec- 
troscopy tor peat investigations and especially for anticipation 
of peat self-ignition. Tummavuori, J. (Jyvaeskylae Univ. (Fin- 
land)); Eira, T. Kauppa-ja Teollisuusministerio, Helsinki (Finland). 
Energiaosasto. 1986. 72p. (In Finnish). Order Number 
DE92728383. Source: OSTI; NTIS (US Sales Only). 

The self-heating tendency and self-ignition of peat in a stockpile 
is a phenomen which has been known for several years. In this 
work, we have applied the infra-red spcetroscopcy to the problem 
solving. The power of infra-red spectroscopy is based on the ab- 
sorptions caused by the characteristic vibrations of different 
chemical bonds providing information of the chemical nature and 
structure of peat. The absorptions also are quantitative, which is a 
necessary feature for this study. The principal idea was to 
determine the quantitative portions of acids and carbohydrates ap- 
pearing at wavenumbers 1620 cm and 1060 cm, respectively. The 
relationship of these groups was calculated as follows: K = (Ai620 
cm~1 - Aiogo cm~1)/560, where A; = absorbance at wavenumber i 
and K = self-heating parameter. The self-heating parameter gives 
information to following questions: The self-heating tendency of 
peat can be unambiguosly explaiend. If the value of K is equal or 
more than 0,25, peat is not subject to self-heating. If K < 0.25, it 
gives indication for good quality sod peat. If K is 0.20 - 0.24, the 
quality is fairly good and if K is more than 0.25, the quality of sods 
will be poor. 


82 (NEI-FiI-151) Controlling the nitrogen oxide emis- 
sions in pulverized-coal combustion and the slagging of the 
boiler: Final report. Haemaelae, S. (Encoen Oy, Tampere 
(Finland)). Kauppa-ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1991. 26p. (in Finnish). Project KTM-22/881/90. Order 
Number DE92728462. Source: OSTI; NTIS (US Sales Only). 

LIEKKI Research Programme Project 5-13. 

This study is connected to a larger research program, the 
purpose of which is to find out the most economical methods to re- 
duce nitrogen oxide emissions in old pulverized-coal-fired boilers to 
the level required by the authorities. The principal objectives of this 
project were to examine the possibilities to control the nitrogen ox- 
ide emissions by using the existing equipment and to assess the 
slagging tendency of the boiler with different types of coal. This 
research work has been done for Laensirannikon Volma Oy, Po- 
hjolan Voima Oy and Vaskiluodon Voima Oy. Encoen Oy has been 
responsible for the execution of the research. The tests were car- 
ried out In Tahkoluoto power plant, owned by Laensirannikon 
Voima Oy, In a 240 MW pulverized-coal-fired Tampella-Babcock 
boiler. The fuels used during the tests were Columbian and Polish 
coal. From the results it can be concluded that it is possible to con- 
trol the nitrogen oxide emissions significantly in the Tahkoluoto 
boiler with the existing equipment by changing the air-fuel ratio, but 
the amount of unburnt coal in the fly ash increases so much, par- 
ticularly when Columblan coal is being fired, that the fly ash cannot 
be sold to the construction industry as raw material. During the 
short tests driven with low air-fuel ratio no slagging of the boiler 
was observed, otherwise than had been expected. The results of 
this project can be utilized when processes and equipment for 
reducing nitrogen oxide emissions especially in big pulverized-coal- 
fired boilers of the same type are being planned and compared. 
The information about the combustion characteristics of different 
coals can be used to choose the suitable coal type. 


83 (TKK-KO/ET-22) Development of pressurized flu- 
idized bed combustion. Jahkola, A.; Hulkkonen, S.; Horvath, A.; 
Boij, J.; Kurkela, E.; Mojtahedi, W.; Saviharju, K. Helsinki Univ. of 
Technology, Otaniemi (Finland). Inst. of Energy Engineering. 1987. 





14 ERA Vol. 17, No. 1 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 





213p. (In Finnish). Order Number DE92715459. Source: OSTI; 
NTIS (US Sales Only). 

The research of pressurized fluidized bed combustion (PFDC) at 
the Helsinki University of Technology (HUT) in the Labo- ratory of 
Energy Economics and Power Plant Engineering was started in 
1985. The reseach has mostly been financed by the Ministry of 
Trade and Industry and the Academy of Finland. In 1985 the re- 
search included literature studies, computer modelling and 
pre-design of the PFBC-experimental unit. Later also Technical Re- 
search Centre of Finland (Laboratory of Fuel Processing and 
Lubrication Technology) (VTT/POV) and Imatra Power Company 
(IVO) joined in the project. The building of the test rig was started 
in autumn of 1986. The test rig is funded by HUT, VTT and IVO. 
This final report concentrates on the research made in 1986 and 
its results. The project 'Development of Pressurized Fluidized Bed 
Combustion’ was financed by the Ministry of Trade and Industry 
and the Academy of Finland. This report includes a short review of 
different subjects of the research. The main topic of the project 
was to design and build a 100 kW PFBC test rig operating at pres- 
sures up to 10 bar. The rig was commissioned in spring of 1987. 
The main fuel to be used is peat. In addition, the project included 
techno-economical evaluations of PFB-power plant processes and 
surveying the market potential of FFB-plants. Also literature 
reviews were carried out concerning gas cleaning at high tempera- 
tures and pressures. 


84 (TKK-KO/ET-—34) Heat transfer in a _ pressurized 
fluidized bed. Boij, J. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). inst. of Energy Engineering. 1989. 54p. (In Finnish). Order 
Number DE92715465. Source: OSTI; NTIS (US Sales Only). 

LIEKKI Research Programme. 

This report collects the necessary knowledge to evaluate heat 
transfer in a pressurized fluidized bed (PFB). The predictions of dif- 
ferent theories are compared with the measurements made in a 
peat burning PFB-combustor. The heat transfer of the bed was 
measured in two different ways: with a vertical heat exchanger and 
a horizontal probe. Heat tansfer rises with increasing temperature 
because of the growing rate of gas convection and radiation. Parti- 
cle convection decreases with rising fluidizing velocity above the 
minimum bubbling velocity, but the conttibution of radiation and 
gas convection increases at the same time. Thus heat tansfer is al- 
most independent of the fluidizing velocity. This was also confirmed 
in the PFBC measurements. The fluidized bed operates probably in 
a slugging regime and this contributes also to the independence of 
the heat tansfer from the fluidizing velocity. The calculated convec- 
tive heat tansfer according to Baskakov and the correlation for 
radiation predict the measured values well. However the calculated 
values of the Glicksmann (U>1m/s). Zarbrodsky, Hoy. Grimethorpe 
and Mickley correlations without taling in consideration the contibu- 
tion of radiation agreed also with the measuring results. According 
to the measurements pressure and particle size do not affect heat 
transfer at small particle sizes (<500 yum). At peat burning the con- 
ditions were Rep,f=|.4-3.2, Ar=2300-5500 and at coal burning 
Remf=0.2-1.6, Ar=400-2800. The measured heat transfer coefficient 
in the bed was 230-340 W/m°K, the parameters were U =0.6S-1.2 
m/s, p=7-10 bar, dp = 500 um (peat), dp =280-400 um (coal) and 
t,=800-900 deg C. The value of heat tansfer coefficient in the free- 
board was 86 W/m?K under the following conditions U=1.0 m/s,p=5 
bar, dp=280 yum (coal) and t,=830 deg C. 


85 (TKK-KO/ET-35) Combustion characteristics of a 
single piece of coal in a non-convective atmosphere. Ghazan- 
fari, A.R.; Fagerholm, N.E. Helsinki Univ. of Technology, Otaniemi 
(Finland). Inst. of Energy Engineering. 1989. 32p. Order Number 
DE92728406. Source: OSTI; NTIS (US Sales Only). 

Reactivity of single pieces of coal and char have been measured 
in a non-convective atmosphere in the temperature range of 500 to 
1000 deg C. Temperature history of coal pieces, 10 to 70 mil- 
ligram, have been measured by a thermocouple fixed inside the 
pieces. These informations have been used to calculate the heat of 
reaction of individual pieces, in the full range of conversion, and 
compared with the heat of reaction of the following two heteroge- 
neous reactions : C + O2 = CO2 + 32800 Kj/KgC and C + 1/202 = 
CO + 9200 Kj/KgC this comparison led to the determination of the 
ratio of CO/CO, formed during the full range of conversion and 


conclusions about the global reactions in different stages of burn- 
ing were drawn. The experimental burning time of the pieces of 
char was compared with the prediction of theory based on shrink- 
ing and non-shrinking model, considering the cases of gas diffusion 
control, chemical reaction control and ash diffusion control. 


86 (TKK-KO/ET-—39) Heat transfer in a pressurized gas- 
solid suspension. Kukkonen, P.; Rantanen, P.; Fagerholm, N.E. 
Helsinki Univ. of Technology, Otaniemi (Finland). Inst. of Energy 
Engineering. 1989. 74p. (In Finnish). Order Number DE92715469. 
Source: OSTI; NTIS (US Sales Only). 

The use of a pressurized fluidized bed combustor in combined 
cycle power plants has recently received much attention because 
of its ability to combine the advantages of fluidized bed combustion 
technology with high efficiency. To achieve optimum performance, 
the knowledge of heat transfer between the bed and immersed 
tube bundles is essential. Average and local heat transfer coeffi- 
cients for a single tube were measured. The reactor used for the 
experiment was 0.309 m in diameter and 3.5 m high cylindrical 
steel pipe. Measurements were obtained up to 32 bar pressure 
and 1.5 m/s superficial velocity. Bed material was sand with aver- 
age diameters of 0.28, 0.89 and 2.83 mm. The effects of pressure, 
fluidizing velocity and particle size were examined. The results 
were compared with some commonly used correlations for heat 
transfer found in the literature. The experiments showed that pres- 
sure has a significant effect on the heat transfer coefficient is 
obvious. When using large particles, the maximum heat transfer 
coefficient more than doubled when the pressure was raised from 
2 to 32 bars. The effect of pressure on heat transfer coefficient is 
less pronounced with small particles than with larger ones. 


87 (TKK-KO/ET-41) The combustion of peat and coal in 
batch type pressurized fluidized bed reactor: Summarizing re- 
port of the Liekki project 2-7 1988-91. Kaavi, H.; Horvath, A.; Lu, 
Y.; Jahkola, A. Helsinki Univ. of Technology, Otaniemi (Finland). 
Inst. of Energy Engineering. 1991. 53p. (In Finnish). Order Number 
DE92715523. Source: OSTI; NTIS (US Sales Only). 

Within this project a laborator scale batch type pressurized 
fluidized bed reactor was designed in TKK/EVO-laboratory. The re- 
actor was designed for maximum pressure of 20 bar and for 
maximum operating temperature of 950 deg C, by utilizing con- 
struction including separate pressure vessel around the reactor 
tube. With this test reactor it is possible to examine the basic phe- 
nomenons in pressurized fluidized bed combustion and gasification. 
Small amounts of the fuel to be tested can be fed in a batch to the 
reactor, so that it is possible to examine a closely limited ran se of 
particle size. All the parameters can be fixed preciesly due to the 
exterior heating of the reactor tube, by the setting of pressure level 
and by adequate choice of fluidiing gas. It is thus possible to make 
comparisons between the combustion and gasification characteris- 
tics of different fuels. In preliminary tests peat and coal were 
combusted in oxidizins atmosphere using air as fluidizing gas, in 
pressure levels of 1 and 6 bar abs. In the tests carried out in au- 
tumn 1990 peat and coal was combusted in atmospheric pressure 
and oxidizing conditions using air, air/nirogen mixture and synthetic 
flue gas as fluidizing gas. In the tests carried out in winter 1991 
peat and coal was combusted in pressures of 11 and 16 bar abs 
using air as fluidizing gas. In the spring of 1991 tests were carried 
out in pyrolysis conditions with peat and coal at pressure levels of 
6 and 11 bar abs, using nitogen as fluidizing gas. 


88 (TKK-KO/ET-42) Pressurized fluidized bed combus- 
tion and combined cycle power processes: Summarizing 
report of the Liekki project 41a. Jahkola, A.; Hippinen, |. (eds.). 
Helsinki Univ. of Technology, Otaniemi (Finland). Inst. of Energy 
Engineering. 1991. 204p. (in Finnish). Order Number DE92715471. 
Source: OSTI; NTIS (US Sales Only). 

LIEKKI Research Programme. 

The theoretical research of pressurized fluidized bed technology 
and combined cycle processes began in Finland in the middle of 
1980's. Experimental studies have been carried out from the year 
1987, when the pilot reactor for pressurized fluidized bed combus- 
tion and gasification (PFBC/G) was built in Otaniemi. From the 
year 1988 the research has been carried out as a project in 
"LIEKKI’ combustion research program. The main objects of the 
part project for pressurized combustion have been: 1. Burning and 
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emissions, 2. Hot gas cleanup, 3. Fluidized bed hydrodynamics 
and heat transfer and 4. Power generating processes and turbine 
technology. The fuels used in tests have been peat, brown coal 
and bituminous coal. Limestone has been used for sulphur cap- 
ture. The combustion efficiency for peat and brown coal has been 
very high (over 99 %) and the sulphur capture also for hard coal 
high (over 90 %). The effect of process parameters on nirogen ox- 
ide formation and the optimization of combustion air staging and 
ammonia injection for nitrogen oxides reduction have been studied. 
The nitrogen oxide emissions have been able to reduce below the 
regulation limits with both methods. The vapour-phase alkali metals 
concentrations in flue gas have been studied for all three fuels. 
Three different types of ceramic filters have been compared for re- 
duction of particulate emissions. The collection efficiency of all the 
fitters has been high enough both for environmental protection and 
for use of gas turbine. The qualifications and experiences of use of 
gas turbines with coal have been studied from literature. However, 
experiences about PFBC applications are very limited. 


89 (TKK-S/ST-78) A hierarchical knowledge-based sys- 
tem for model-based failure diagnosis in power plants. Lautala, 
P. (Helsinki Univ. of Technology, Otaniemi (Finland). Control Engi- 
neering Lab.); Vaelisuo, M. Helsinki Univ. of Technology, Otaniemi 
(Finland). Control Engineering Lab. 1988. 26p. Order Number 
DE92728417. Source: OSTI; NTIS (US Sales Only). 

A hierarchical, modular real-time failure diagnosis system for 
technical prosesses is presented. The symptom detecting modules 
are written in algorithmic form and the methods used in our appli- 
cation are mode! based, but e.g. vibration analysis could also be 
used. The decision-making part is realized in a knowledge-based 
system module. First the algorithms and the expert system are 
tested in a simulator. The experimental system is realized with mi- 
crocomputers. The lower level algorithmic modules run on a 
COMPAQ 386 microcomputer under GENESIS™, a process control 
software. The decision-making part is done in OPS-83 language 
and run on a separae microcomputer. An application to failure di- 
agnosis in a coal power plant and some results are presented. 
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90 (CONF-8808320-, pp. 73-77) Methanol fuel - convert- 
ing North Dakota lignite into liquid transportation fuel for the 
nation. Andersen, G. (Nokota Co., Bismark, ND (United States)); 
Bartz, R.D. North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center. [1988]. From Oppor- 
tunities in the synfuels industry: SynOps 88; Bismarck, ND (United 
States); 29-31 Aug 1988. In Opportunities in the synfuels industry. 
309p. Order Number DE91014477. Source: OST]; NTIS. 

Due to low availability and relatively high costs, North Dakota is 
at a disadvantage when considering the production of methanol 
from natural gas. But when one considers producing methanol from 
coal, North Dakota has the distinct advantage of being the first 
state with a commercial-size coal gasification plant. The successful 
completion and operation of the Great Plains Project has proven 
that North Dakota lignite can be gasified into carbon monoxide and 
hydrogen, the building blocks for both synthetic natural gas and 
methanol. It is important, however, that the sulphur recovery sys- 
tems at Great Plains be proven effective. Great Plains and future 
synfuel projects cannot operate without the trust and support of the 
State of North Dakota, nor will they reach their economic potential 
unless quality by-products uncontaminated by sulfur compounds 
can be produced and sold. As we reach the Congressionally man- 
dated deadlines in the early to mid-1990's for reducing emissions 
from the nation's cars and trucks and as the need to diversify our 
energy sources away from the Persian Gulf becomes more acute, 
it is expected that the market for methanol as a transportation fuel 
will increase dramatically. North Dakota is in an unusually good po- 
sition to benefit from this new market for North Dakota's lignite. 


91 (CONF-900845-—, pp. 49-73) Synfuels in Japan. Na- 
gata, Nobuo (NEDO, Tokyo (Japan)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. [1990]. From Symposium on opportunities in the synfuels 


industry: SynOps 90; Bismarck, ND (United States); 27-30 Aug 
1990. In Opportunities in the synfuels industry. Proceedings. 345p. 
Order Number DE91014476. Source: OSTI; NTIS. 

Since the second oil shock, NEDO has been engaged in exten- 
sive R and D and demonstrations related to increasing coal 
utilization in an environmentally consistent manner. Support for 
coal gasification and liquefaction, has been an important compo- 
nent of this program. This includes participation in the brown coal 
liquefaction project in Australia, and a series of bituminous coal 
liquefaction and gasification projects in Japan. Reflecting the im- 
portance of coal in the total energy mix of Japan, NEDO has also 
provided extensive support for a series of projects expected to 
make coal a more convenient fuel for a range of industrial 
consumers. Numerous private companies and the Japanese gov- 
ernment have cooperated to develop CWM technology and to 
promote its commercialization in Japan. This paper describes these 
development activities, including some aspects involving interna- 
tional cooperation. Despite the unfavorable effect of current world 
oil prices, CWM is expected to become a reliable alternative fuel. 
The importance of supply stability for encouraging commercial de- 
velopment is discussed. The need for further technical cooperation 
and industrial effort is noted to ensure competitiveness of CWM 
with both oil and pulverized coal. 


92 (CONF-900845-, pp. 75-97) German coals: utilize- 
tion now and in future. Hein, K.R.G. (RWE-Energi Ag, Essen 
(West Germany)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990]. From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

Both bituminous and brown coals are mined in Germany. The 
major use for coal is in electricity generation. The paper discusses 
the present status of coal fired utility boilers and their pollution con- 
trol. The paper then discusses the requirements for future coal 
utilization technology emphasizing the greenhouse effect of carbon 
dioxide emissions. Principal options are then evaluated briefly. 


93 (CONF-900845-, pp. 99-110) The outlook for coal in 
Korea. Lee, |.C. (Korea Inst. of Energy and Resources, Daejeon 
(Korea)). North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center. [1990]. From Sympo- 
sium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

In Korea, not only a significant increase in total energy consump- 
tion, but also structural changes in energy consumption pattern has 
been changed during last 3 decades. Since Korea does not have 
sufficient energy resources, more than 80% of energy need to be 
imported. Due to the government policy to reduce the dependency 
of oil, coal will be a major energy source second to oil. It is pro- 
jected that the demand for coking coal and for power generation 
will be increased at a rate of 6.7% per year up to 2010. 71.6 mil- 
lion tons of bituminous coal need to be imported in 2010. 


94 (CONF-900845-, pp. 111-121) Coal opportunities in 
Eastern Europe. Ljubicic, B. (Univ. of Novi Sad (Yugoslavia)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. [1990]. From Symposium on op- 
portunities in the synfuels industry: SynOps 90; Bismarck, ND 
(United States); 27-30 Aug 1990. In Opportunities in the synfuels 
industry. Proceedings. 345p. Order Number DE91014476. Source: 
OSTI; NTIS. 

The question of using energy more efficiently is basically one of 
technology, economics, and social change. That is to say, one can 
have access to new technological developments, understand how 
to benefit by the use of alternative sources of energy, and under- 
stand the processes involved in using energy more efficiently; but 
without recognizing the complexity of those changes, efficient en- 
ergy use may never become a permanent part of our lifestyle. In 
this paper an up-to-date review of the status and prospects of coal, 
with the emphasis on Coal Water Mixtures (CWMs), in Eastern Eu- 
rope is given, although it is much easier to comment on present 
status than on the prospects. 
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95 (CONF-900845-. pp. 123-134; Canadian coal export 
future. Irwin. W. (Canadian Pacific Consulting Services. Ltd.. Cal- 
gary. Alberta (Canada)). North Dakota Univ.. Grand Forks. ND 
(United States). Energy and Environmental Research Center. 
[1990]. From Symposium on opportunities in the synfuels industry: 
SynOps 90; Bismarck, ND (United States): 27-30 Aug 1990. In Op- 
portunities in the synfuels industry. Proceedings. 345p. Order 
Number DE91014476. Source: OSTI; NTIS. 

The world coal market has become an increasingly competitive 
and challenging place and like other coal producing countries, 
Canada must adapt to changes in the market-place. In interna- 
tional steam coal markets where major growth is occurring, 
Canadian producers must meet the challenge of their competitors 
whose coal deposits are closer to tide-water ports. This paper dis- 
cusses Canada’s coal industry and its export prospects. 


96 (CONF-900845—, pp. 135-166) The tuture of coal in 
Southeast Asia. Soelistiio, U.W. (Ministry of Mines and Energy, 
Jakarta (Indonesia)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990]. From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

The economic growth of the Pacific region has led to increased 
energy consumption which is mostly dependent on oil resources. 
One of the energy resources to be developed in accordance with 
the energy diversification is coal, of which Indonesia has extensive 
deposits. ASEAN coal resources amount to 36.8 billion tons, 
86.9% of which are in Indonesia, 6.3% in Thailand, 5.4% in the 
Philippines and 1.4% in Malaysia. Mostly the type of coal consists 
of lignite and subbituminous coal. Coal is utilized in large quantities 
in the ASEAN countries for power generation, for the cement in- 
dustry, and small industries. The potential demand for coal in 
ASEAN, excluding Singapore, will be 97.51 million tons in the year 
2000, a large increase from 21.99 million tons in 1990. Similarly, 
the coal demand of East Asian countries (NICs and Japan), which 
amounts to 184.6 million tons in 1990, is expected to rise to 250.6 
million tons in 2000. Coal exports from the Pacific countries com- 
prising USA, Canada, Australia, and the People’s Republic of 
China in 1990 amount to 220.7 million tons, which is sufficient to 
meet the total demands of East Asia and ASEAN in 1990, amount- 
ing to 206.59 million tons. The export capacity will be 253.3 million 
tons in 1995 and 296.0 million tons in 2000. This quantity will pre- 
sumably be insufficient to cover the demands of the East Asian 
and ASEAN countries amounting to 264.75 million tons and 348.11 
million tons. The use of coal as a solid fuel on a large scale will in- 
crease pressure for environmental carrying capacity, so i will be 
necessary to develop clean coal technology such as carbonization, 
gasification, and liquefaction, not only for industrial fuel or as oil 
and gas synthetic fuel but also to decrease the environmental im- 
pact and to facilitate handling. 


97 (CONF-900845-, pp. 167-185) Australian coals in the 
domestic and international energy scenes, the present and fu- 
ture - An overview. Durie, R.A. (CSIRO, North Ryde (Australia)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. [1990]. From Symposium on op- 
portunities in the synfuels industry: SynOps 90; Bismarck, ND 
(United States); 27-30 Aug 1990. In Opportunities in the synfuels 
industry. Proceedings. 345p. Order Number DE91014476. Source: 
OSTI; NTIS. 

The paper briefly reviews the Australian coal scene and exam- 
ines the reasons why Australia has become the leading seaborne 
exporters of both metallurgical and steam coals. Matters addressed 
include the resource base, its location and nature, production, do- 
mestic usage, exports, ports and destinations as well as the 
technology base and the nature of the R and D support for the 
mining, preparation industry and coal uses. Brown coals do not 
feature directly in the export scene but are important in the Aus- 
tralian energy scene. These coals are addressed separately as 
appropriate and investigations of these as potential preferred feed- 
stock for conversion to liquid fuels receives brief comment. 
Projections of the future world demand for imported coal and of 
Australia’s share in supplying this are presented and discussed. 


Despite the concerns for the contributions coal use makes to the 
input of greenhouse gases to the atmosphere the projections for 
future growth in coal demand. especially steam coal. are optimistic 
The implications of the greenhouse issue to the coal industry and 
the challenges and opportunities these present are briefly ad- 
dressed in the concluding paper. 


98 (CONF-900845-, pp. 187-195) Prospects and con- 
Straints in the use of coal in Haly. Carvani, L. (ENIRICERCHE, 
Milano (Italy)). North Dakota Univ.. Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990] From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States): 27-30 Aug 1990. in Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

Italy is heavily dependent on energy imports (80% of energy con- 
sumption) and on oil in particular. To better balance our energy mix, 
Italy plans to double in ten years their coal imports and consump- 
tion. An analysis is given on the reasons of our past scarce coal 
use and on the actions to be taken in the future to reach our goal. 


99 (CONF-900845-, pp. 197-210) U.S. coal export 
opportunities. Lesnoy, H.G. (Mobil Mining and Minerals Co., Rich- 
mond, VA (USA)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990]. From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

Ever since US steam coal exports surged and then suddenly col- 
lapsed in the early 1980s, US suppliers have been looking forward 
to a major and long lasting rebound in the steam coal export mar- 
ket. Strong growth opportunities always seem to be just around the 
corner, but for one reason or another expectations haven't been 
realized. Is the US now on the verge of significantly expanding its 
export market share or are we destined to remain a swing supplier 
that simply fills the gap when supplies from lower cost export 
sources are tight? Realistically, one cannot address this question 
without first examining the outlook for internationally traded steam 
coals. The author focuses his discussion on steam coal trade and 
omits the metallurgical coal arena since most industry analysts be- 
lieve that steam coal will represent most, if not all, of the growth in 
international coal trade. Forecasts are made for seaborne steam 
coal trade with Europe and Asian countries. The author believes 
the high cost of coal to Europe will deter trade there, but that a 
real potential exists for Powder River Basin coals to be exported to 
Asian countries. 


100 (DOE/EIA-M047) The International Coal Statistics 
Data Base program maintenance guide. USDOE Energy Infor- 
mation Administration, Washington, DC (United States). Jun 1991. 
225p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE92002100. Source: OSTI; NTIS; INIS; GPO Dep. 

The International Coal Statistics Data Base (ICSD) is a 
microcomputer-based system which contains information related to 
international coal trade. This includes coal production, consump- 
tion, imports and exports information. The ICSD is a secondary 
data base, meaning that information contained therein is derived 
entirely from other primary sources. It uses dBase Ill+ and Lotus 1- 
2-3 to locate, report and display data. The system is used for 
analysis in preparing the Annual Prospects for World Coal Trade 
(DOE/EIA-0363) publication. The ICSD system is menu driven and 
also permits the user who is familiar with dBase and Lotus opera- 
tions to leave the menu structure to perform independent queries. 
Documentation for the ICSD consists of three manuals — the 
User's Guide, the Operations Manual, and the Program Mainte- 
nance Manual. This Program Maintenance Manual provides the 
information necessary to maintain and update the ICSD system. 
Two major types of program maintenance documentation are pre- 
sented in this manual. The first is the source code for the dBase 
\ll+ routines and related non-dBase programs used in operating the 
ICSD. The second is listings of the major component database 
field structures. A third important consideration for dBase program- 
ming, the structure of index files, is presented in the listing of 
source code for the index maintenance program. 1 fig. 
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101 (BHR-62) The spontaneous potential tool. Oelgaard, 
P.L. Danmarks Tekniske Hoejskole. Lyngby (Denmark). Afd. for 
Elektrofysik. Apr 1991. 16p. Order Number DE92715272. Source: 
OSTI; NTIS (US Sales Only). 

The spontaneous potential tool is discussed in this report. based 
on information available in the literature. Firstly the tool design Is 
described. Next the physical basis for the SP tool is discussed. 
Thirdly the SP log is dealt with and various factors which affect the 
defiection of the log are considered. The noise problems 
encountered in practice are discussed and finally a nubmer of ap- 
pliclations of the SP log is described. (author). 


102 (DOE/BC/14470-6) Characterization of facies and 
permeability patterns in carbonate reservoirs based on out- 
crop analogs: Quarterly report, January 1991—March 1991. 
Kerans, C. Texas Univ., Austin, TX (United States). Bureau of Eco- 
nomic Geology. [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-89BC14470. Order Num- 
ber DE92000272. Source: OSTI; NTIS; GPO Dep. 

The primary objective of this research is to develop methods for 
better describing the three-dimensional geometry of carbonate 
reservoir flow units as related to conventional or enhanced recov- 
ery of oil. Detailed characterization of geologic facies and rock 
permeability in reservoir-scale outcrops of the Permian San Andres 
Formation in the Guadalupe Mountains of New Mexico will provide 
the key data base. To this end detailed sampling on grids using a 
portable core-plugging device was undertaken within a previously 
established detailed geologic framework. Petrophysical and rock- 
fabric data from these sampling grids has been obtained and 
analysized. The next step is to relate the petrophysical data to the 
geologic framework, prepare a simulation grid, and perform experi- 
mental computer flow simulations. Progress during this quarter 
focused on (1) relationships between rock-fabric and petrophysical 
data and (2) development of a geostatistical model of permeability 
distribution in preparation for quantifying the simulation grid. 2 figs. 


103 (DOE/BC/14600-12) Research on oll recovery mech- 
anisms in heavy oil reservoirs: Quarterly report, January 
1991—March 1991. Brigham, W.E.; Aziz, K.; Ramey, H.J. Jr. Stan- 
ford Univ., CA (United States). Petroleum Research Inst. [1991]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90BC14600. Order Number DE92000273. Source: 
OSTI; NTIS; GPO Dep. 

The goal of the Stanford University Petroleum Research Institute 
is to conduct research directed toward increasing the recovery of 
heavy oils. Presently, SUPRI is working in five main directions: To 
assess the influence of different reservoir conditions (temperature 
and pressure) on the absolute and relative permeability to oil and 
water and on capillary pressure; To evaluate the effect of different 
reservoir parameters on the in-situ combustion process. This 
project includes the study of the kinetics of the reactions; To de- 
velop and understand the mechanisms of the process using 
commercially available surfactants for reduction of gravity override 
and channeling of steam; To develop and improve techniques of 
formation evaluation such as tracer tests and pressure transient 
tests; and To provide technical support for design and monitoring 
of DOE sponsored or industry initiated field projects. 


104 (ETDE-mf-—2721501) The Pechelbronn oil field area 
(Upper Rhine Graben, North Alsace/France). Hydrogeological 
conditions; hydrochemistry of the oil field waters; isotopic 
composition of the groundwaters; subsurface temperature 
records. Data report and annexes 1 and 2. Ploethner, D.; Ben- 
der, H. Bundesanstalt fuer Geowissenschaften und Rohstoffe 
(BGR), Hannover (Germany). Arbeitsbereich Explorationsgeophysik 


und Angewandte Geothermik: Bundesministerium fuer Forschung 
und Technologie. Bonn (Germany). Aug 1988 357p. (In German). 
Contract BMFT 0326476A. Order Number DE92721501. Source: 
OSTI: NTIS (US Sales Only). 

Published in 3 volumes. 

The hypothesis of deep groundwater flow being one of the driving 
forces of secondary migration of hydrocarbons was reviewed in the 
Pechelbronn oil-field area (North Alsace. France). This oil field is 
located in the middle part of the Upper Rhine Graben which forms 
a deep graben system bordered by the Hochwald/Vosges to the 
west and the Black Forest (Schwarzwald) to the east. The graben 
fill, overlying a granitic basement, may roughly be described as a 
two-layer case: an aquifer system at the bottom and an aquitard 
system at the top. The tectonical structure of the Pechelbronn area 
is governed by a dense. deep reaching fault system. The predomi- 
nantly antithetic faults run parallel to the graben axis and are at 
least partly hydraulically conductive. Temperature records of a 100 
m deep predrilling at Soultz result in a temperature gradient of 11.8 
K/100 m at a depth interval between 53 and 98 m. The average 
annual temperature for the earth’s surface is at 10.75deg C. The 
distribution of salinity and trace element concentrations of shallow 
groundwaiers is not clearly correlated with the occurrences of oil 
traces in the groundwater. The results of the hydrochemical, 
groundwater isotope and temperature investigations are generally 
in accordance with the hypothesis mentioned above. However, the 
hypothesis of deep groundwater flow beirg one of the driving 
forces of secondary migration of hydrocarbons can only be proved, 
if other complementary studies are considered, too. (orig/EF). 


105 (NEI-DK-674) The experimental validation of geo- 
chemical computer models. Nilsson, K.; Skytte Jensen, B. Risoe 
National Lab., Roskilde (Denmark). Environmental Science and 
Technology Dept. [1991] 64p. Contract Fl1W-0080-DK. Order Num- 
ber DE92715417. re urce: OSTI; NTIS (US Sales Only). 
Geochemical - uter programs have found increasing use as 
modelling tools for prediction of the changes occurring when a 
complicated chemical system is subjected to chemical perturba- 
tions. The aim was to compare calculations directly with laboratory 
experiments, to validate the computer program used and its data- 
base with experimental results obtained under controlled conditions 
and in this way certify the usefulness of predictive modelling. Ex- 
perimental results obtained by equilibrating solid CaCO, 
MgCO3(basic) and their mixture with different aqueous solutions of- 
ten containing trace amounts of radioactive Europium as an 
indicator of adsorption phenomena are presented. In summary geo- 
chemical computer programs are useful in deciphering experimental 
data. The exact thermodynamic values to be ascribed to e.g. min- 
erals are influenced by particle size, by content of impurities and of 
other lattice defects, which may amount for a ‘correction’ up to 0.5 
kcal/mole. It was experienced that unless the sampling procedures 
and laboratory practice are known for field data, the interpretation 
of comparative calculations shall be done with some hesitation. It 
is important not to neglect the possibility for long term changes in 
adsorption characteristics due to the formation of new surface 
phases. It was found that the original Davies equation served bet- 
ter in the interpretation of experimental data than the now 
recommended form and that for higher salt concentrations the de- 
crease in the activity of water has to be taken into account. (AB). 


106 (NIPER-538) Identification of cross-formation flow 
in muttireservoir systems using isotopic techniques: Phase 1, 
Final report. Szpakiewicz, M. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States). Oct 1991. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC22-83FE60149. Order Number DE91002257. Source: 
OSTI; NTIS; GPO Dep. 

This study was designed to add quantitative solutions to the 
problem of undesirable hydraulic communication which results in 
active fluid flow between productive horizons. Transfer of novel 
geochemical methods, based on effective, economic, and environ- 
mentally acceptable isotopic techniques for identification of leaking 
hydrocarbon reservoirs, is a major objective of this study. The ef- 
fectiveness of a continuous trap’s seal depends on an equilibrium 
between the capillary forces holding formation water in pore spaces 
of the seal and the buoyancy forces of the oil and gas column in a 
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system. Therefore, some seals may leak selectively at changing 
pressure and temperature conditions with respect to different fluid 
phases (oil, gas, and water). A break in continuity of confining lay- 
ers will promote relatively fast interreservoir migration of fluids. It 
may intensify in reservoirs subjected to high pressures during im- 
plementation of secondary and tertiary processes of recovery. Such 
fluid flow should result in identifiable chemical, isotopic, and often 
thermal anomalies in the area of an open flow path. Quantitative 
hydrodynamic reservoir modeling based on geochemicalisotopic 
and other evidence of fluid migration in a system require, however, 
more systematic methodological study. Such a study is being rec- 
ommended in addition to a field demonstration of the method in a 
selected oil/gas reservoir where geochemical and production 
anomalies have been documented. 62 refs., 7 figs., 2 tabs. 


107 (RISO-M-2935) Temperature-time variations in sedi- 
ments from the central trough area and the Danish subbasin 
evaluated by fission-track studies of cuttings from selected 
drill holes. Kunzendorf, H. (Risoe National Lab., Roskilde (DK)); 
Jensen, P.K.; Hansen, K. Risoe National Lab., Roskilde (Den- 
mark). Environmental Science and Technology Dept.; Copenhagen 
Univ. (Denmark). Inst. of Petrology. Apr 1991. 33p. Contract EM- 
1313/88-7. Order Number DE92715310. Source: OSTI; NTIS (US 
Sales Only). 

EFP-88. 

Fission track (FT) determinations in the mineral apatite, both in 
the form of age estimations and thermal history evaluations, were 
applied to cuttings from wells of the Danish Central Trough, of an 
adjacent area and of the Danish part of the Norwegian-Danish 
Basin (Danish Subbasin). Wells considered were A-2, Q-1, D-1 and 
Mors-1. Although apatite recovery and FT length distribution quality 
varied within the investigated wells, the measurements were 
succesfully implemented in existing basin modelling software, sup- 
plementing vitrinite reflectance data for paleoheat flux estimations. 
A numerical model with forward and reverse calculations using 
measured FT length distribution data was also developed. The 
model is based on both an existing FT annealing model and a new 
calculation strategy relating measured tracks directly to FT ages. 
FT data from the upper cuttings sections of the wells suggest a 
pre-depositional history of apatites including complex uplift and ero- 
sion. A tectonic history for the provenance area is therefore 
suggested by the FT data, which probably includes earlier stages 
of uplift/erosion in the Scandinavian basement. Observed track an- 
nealing and FT age reduction at depths in wells A-2 and D-1 may 
be the result of present heating. Inversion most likely caused by 
tectionic movements has been observed in wells Q-1 and Mors-1. 
Fast subsidence during Late Tertiary-Quaternary times is sug- 
gested by the data for wells Mors-1 and D-1. Basin modelling 
combined with FT model calculations for Well D-1 suggest a gen- 
eral pre-depositional uplift/erosion and a late post-depositional 
subsidence. Seismic evidence of an Upper Jurassic erosion event 
involving about 550 m thick sedimentary sequences is thereby in 
accordance with the FT data. (author) 5 tabs., 8 ills., 111 refs. 


108 (SAND-91-1266C) Mapping a 3-D conductivity 
anomaly using a vertical electric source: Field results. Bartel, 
L.C.; Newman, G.A. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911156-2: Society of Exploration Geophysicists annual meeting, 
Tulsa, OK (United States), Nov 1991). Order Number 
DE92000790. Source: OSTI; NTIS; GPO Dep. 

A method for monitoring an enhanced oil recovery (EOR) 
process is the mapping of electrical conductivity changes due to in- 
jection of steam or other fluids. Since the conductivity change will 
be three-dimensional (3-D) in character, it is necessary to develop 
techniques to map 3-D conductivity distributions. At the Richmond 
test site, near Berkeley California, we conducted a field experiment 
to map a 3-D salt water piume using a vertical electric source 
(VES) emplaced in the earth. We selected this source because 
when emplaced in a horizontally layered host it produces no verti- 
cal magnetic field nor horizontal magnetic field at or above the 
earth's surface. Because there is no layered host response in 
these instances, the detectability of 3-D electrical structures is 


greatly increased since only secondary magnetic fields are mea- 
sured for this case. Data consisting of the horizontal magnetic field 
were collected at the surface before and after injection of the salt 
water to create a plume. These data were spatially filtered to elimi- 
nate near surface geologic variations. The post-injection data were 
then normalized with respect to the pre-injection data and inter- 
preted. Our preliminary interpretation of the data is based on 3-D 
forward modeling. We interpret a 3-D conducting, elongated target 
centered approximately 10 m away from the injection well. At the 
present time our analysis has not provided depth information; how- 
ever, we expect the target to be contained within the aquifer at a 
depth of 30 m. The results of this field test illustrate the utility of 
this technique. 10 refs., 6 figs. 


109 (SAND-91-1986C) Site geotechnical considerations 
tor expansion of the Strategic Petroleum Reserve (SPR) to one 
billion barrels. Neal, J.T. (Sandia National Labs., Albuquerque, 
NM (United States)); Whittington, D.W.; Magorian, T.R. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 20p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9110239-1: Solution Mining 
Research Institute (SMRI) semiannual meeting, Las Vegas, NV 
(United States), 28-29 Oct 1991). Order Number DE92001717. 
Source: OSTI; NTIS; GPO Dep. 

Eight Gulf Coast salt domes have emerged as candidate sites 
for possible expansion of the Strategic Petroleum Reserve (SPR) 
to one billion barrels. Two existing SPR sites, Big Hill, TX, and 
Weeks Island, LA, are among the eight that are being considered. 
To achieve the billion barre! capacity, some 25 new leached cav- 
erns would be constructed, and would probably be established in 
two separate sites in Louisiana and Texas because of distribution 
requirements. Geotechnical factors involved in siting studies have 
centered first and foremost on cavern integrity and environmental 
acceptability, once logistical suitability is realized. Other factors 
have involved subsidence and flooding potential, loss of coastal 
marshlands, seismicity, brine injection well utility, and co-use by 
multiple operators. 5 refs., 11 figs., 2 tabs. 
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110 (DOE/BC—92/1/SP) Supporting technology for en- 
hanced oil recovery: Sixth amendment and extension to 
Annex IV enhanced oil recovery thermal processes. Reid, T.B. 
(USDOE Bartlesville Project Office, OK (United States)); Rivas, O. 
USDOE Bartlesville Project Office, OK (United States); INTEVEP, 
Filial de Petroleos de Venezuela, SA, Caracas (Venezuela). Oct 
1991. 319p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE91002259. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report contains the results of efforts under the six tasks of 
the Sixth Amendment and Extension of Annex 4, Enhanced Oil Re- 
covery Thermal Processes of the Venezuela/USA Agreement. The 
report is presented in sections (for each of the 6 tasks) and each 
section contains one or more reports prepared by various individu- 
als or groups describing the results of efforts under each of the 
tasks. A statement of each task, taken from the agreement, is pre- 
sented on the first page of each section. The tasks are numbered 
44 through 49. Tasks are: DOE-SUPRI-laboratory research on 
steam foam, CAT-SCAN, and in-situ combustion; INTEVEP- 
laboratory research and field projects on steam foam; 
DOE-NIPER-laboratory research and field projects light oil steam 
flooding; INTEVEP-laboratory research and field studies on well- 
bore heat losses; DOE-LLNL-laboratory research and field projects 
on electromagnetic induction tomography; INTEVEP-laoboratory re- 
search on mechanistic studies. 


111 (DOE/BC/14246-6) Microbial field pilot study: Quar- 
terly report, Janury 1991-—March 1991. Knapp, R.M.; Mcinerney, 
M.J.; Menzie, D.E. Oklahoma Univ., Norman, OK (United States). 
[1991]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89BC14246. Order Number 
DE92000275. Source: OSTI; NTIS; GPO Dep. 
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The objective of this project is to perform a microbially enhanced 
oil recovery field pilot test in the Southeast Vassar Vertz Sand Unit 
(SEVVSU) in Payne County, Oklahoma. Indigenous, anaerobic, 
nitrate-reducing bacteria will be stimulated to selectively plug flow 
paths which have been preferentially swept by a prior waterflood. 
This will force future flood water to invade bypassed regions or the 
reservoir and increase sweep efficiency. Injection of nutrient stimu- 
lates the growth and metabolism of reservoir bacteria, which 
produces beneficial products to enhance oil recovery. Sometimes, 
chemical treatments are used to clean or condition injection water. 
Such a chemical treatment has been initiated by Sullivan and Com- 
pany at the Southeast Vassar Vertz Sand Unit. The unit injection 
water was treated with a mixture of water, methanol, isopropyl alco- 
hol, and three proprietary chemicals. To determine if the chemicals 
would have an impact on the pilot, it was important to determine 
the effects of the chemical additives on the growth and metabolism 
of the bacteria from wells in this field. Two types of media were 
used: a mineral salts medium with molasses and nitrate, and this 
medium with 25 ppm of the treatment chemicais added. Samples 
were collected anaerobically from each of two wells, 1A-9 and 7-2. 
A sample from each well was inoculated and cultured in the broth 
tubes cf molasses-nitrate medium with and without the chemicals. 
Culturing temperature was 35°C. Absorbance, pressure and cell 
number were checked to determine if the chemicals affected the 
growth and metabolism of bacteria in the brine samples. 12 figs. 


112 (DOE/BC/14246-T9) Microbial field pilot study: 
[Quarterly report], April 1, 1991-June 30, 1991. Knapp, R.M.; 
Mcinerney, M.J.; Menzie, D.E. Oklahoma Univ., Norman, OK 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89BC14246. Order Num- 
ber DE92000703. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to perform a microbially enhanced 
oil recovery field pilot test in the Southeast Vassar Vertz Sand Unit 
in Payne County, Oklahoma. Indigenous, anaerobic, nitrate- 
reducing bacteria will be stimulated to selectively plug flow paths 
which have been preferentially swept by a prior waterflood. This 


will force future flood water to invade bypassed regions of the 
reservoir and increase sweep efficiency. 1 fig., 2 tabs. 


113 (DOE/BC/14664—4) Polysaccharides and bacterial 
plugging: First annual report, 1990-1991. Fogler, H.S. Michigan 
Univ., Ann Arbor, MI (United States). Nov 1991. 18p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
90BC14664. Order Number DE92000968. Source: OSTI; NTIS; 
GPO Dep. 

Before any successful application of Microbial Enhanced Oil Re- 
covery process can be realized, an understanding of the cells’ 
transport and retentive mechanisms in porous media is needed. 
Cell transport differs from particle transport in their ability to 
produce polysaccharides, which are used by cells to adhere to sur- 
faces. Cell injection experiments have been conducted using 
Leuconostoc cells to illustrate the importance of cellular polysac- 
charide production as a transport mechanism that hinders cell 
movement and plugs porous media. Kinetic studies of the Leu- 
conostoc cells, carried out to further understand the plugging rates 
of porous media, have shown that the cells’ growth rates are ap- 
proximately equal when provided with monosaccharide (glucose 
and fructose) or sucrose. The only difference in cell metabolism is 
the production of dextran when sucrose is supplied as a carbon 
source. Experimentally it has also been shown that the cells’ 
growth rate is weakly dependent upon the sucrose concentration in 
the media, and strongly dependent upon the concentration of yeast 
extract. The synthesis of cellular dextran has been found to lag be- 
hind cell generation, thus indicating that the cells need to reach 
maturity before they are capable of expressing the detransucrase 
enzyme and synthesizing insoluble dextran. Dextran yields were 
found to be dependent upon the sucrose concentration in the me- 
dia. 10 refs., 9 figs., 9 tabs. 


114 (DOE/CE/15421-T11) Assist in development of flexi- 
ble drill pipe: Final report. Driver, W.B. Driver (W.B.), Greenville, 
TX (United States). 16 Oct 1991. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-89CE15421. 
Order Number DE92002274. Source: OSTI; NTIS; GPO Dep. 


Short communication. DRILL PIPES/flexibility; DRILL PIPES/ 
performance testing; PROGRESS REPORT; FLEXIBILITY; DRILL 
BITS; DRILLING RIGS; BOREHOLES; TUNGSTEN CARBIDES; 
OIL WELLS; NATURAL GAS WELLS; OPERATION 


115 (DOE/ID/12846-6) Gelled polymer systems for per- 
meability modification in petroleum reservoirs: Final report. 
Willhite, G.P.; Green, D.W.; Thiele, J.L.; McCool, C.S.; Mertes, 
K.B. Kansas Univ., Lawrence, KS (United States). Sep 1991. 214p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG07-891D12846. Order Number DE91002254. Source: 
OSTI; NTIS; GPO Dep. 

The research program described in this report was conducted to 
improve the performance and predictability of in situ gelation pro- 
cesses designed to increase volumetric sweep efficiency of fluid 
displacement processes. A principal objective of this research was 
to develop procedures for design and evaluation of permeability 
modification processes. Research was conducted in three broad 
areas: (1) Physical and Chemical Characterization of Gelling Sys- 
tems (2) In situ Gelation and (3) Mathematical Modeling of In Site 
Gelation. Gelling systems used chromium as the crosslinking 
agent. Polyacrylamide and polysaccharides gelling systems were 
studied. Research was conducted on the chemical structure of 
polymer/metal ion complexes, kinetics of the reduction of Cr(6) to 
Cr(3) by thiourea, kinetics of oligomerization and uptake of chro- 
mium by polyacrylamide and rheology of chromium/polysaccharide 
gelling systems. Studies of polymer/metal ion complexes were con- 
ducted using solutions of pure monomer, dimer and trimer forms of 
chromium. A mathematical model was developed to examine the 
kinetics of Cr(3) oligomerization and uptake of chromium by poly- 
acrylamide. Rheological studies were completed on chromiunv 
polysaccharide gels. In situ gelation experiments were conducted 
using a bis-ethylenediamine chromium complex and chromium(3) 
polyacrylamide gelling systems in sandpacks. A numerical model of 
in situ gelation of chromiunvpolyacrylamide systems was devel- 
oped for linear displacement in a sandpack. The numerical model 
is based on filtration mechanisms and is consistent with experi- 
mental data and models developed in this research program. 103 
figs., 21 tabs. 


116 (IKU-R-33.0533.00/01/91) Drilling induced formation 
damage. Horsrud, P.; Holt, R.M.; Svorstoel, |.; Tronvoll, J. Institut 
for Kontinentalundersoekelser og Petroleumsteknologi A/S, Trond- 
heim (Norway). May 1991. 125p. Order Number DE92715808. 
Source: OSTI; NTIS (US Sales Only). 

The report deals with a research project studying drilling induced 
formation damage. The work of this study has been divided in 
three main parts: collect information about previous work, study 
damage caused by the rotating drill bit and damage caused by 
temperature differences. Previous work has been mostly related to 
interactions between fluids, particles and the formation. Very little 
has been done previously on direct bit-induced damage, but some 
work related to drilling optimization has been relevant. Temperature 
effects has been focused on thermo-mechanical effects (thermal 
expansion/contraction and thermally induced stresses), and tem- 
perature effects on wettability. 55 figs., 13 tabs., 56 refs. 


117 (NEI-NO-128) 6. European symposium on improved 
oil recovery.V. 1, book 1. Norges Vassdrags- og Energiverk, Oslo 
(Norway). 1991 458p. (CONF-9105273—Vol.1-BK1: 6. European 
symposium on improved oil recovery, Stavanger (Norway), 21-23 
May 1991). Order Number DE92715573. Source: OSTI; NTIS (US 
Sales Only). 

Separate abstract were prepared for 39 papers of this sympo- 
sium. 


118 (NEI-NO-128 vp.) Foam barriers for thin oil rims: 
gas blockage at reservoir conditions. Hanssen, J.E. (Rogaland 
Research Inst., Stavanger (Norway)); Dalland, M. 1991. 458p. 
(CONF-9105273-—Vol.1-BK: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 
Creation of in situ foam barriers to gas flow is a potentially useful 
means of improving production from thin oil rims, but it requires the 
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foam to maintain gas blockage in the reservoir for extended peri- 
ods. In the present paper, gas blockage by foams is investigated in 
core samples at reservoir conditions, using a live North Sea oil, 
methane, and brine. Four commercial foaming agents for aqueous 
systems were evaluated in Bentheimer sandstone cores. Foam 
was generated by displacing surfactant solution with gas at a fixed 
pressure gradient. Two foams were found to have typical gas- 
blocking behavior as hitherto seen only in beadpacks at milder 
conditions: They reached a pseudo steady state of constant liquid 
saturation, only gas “trickling” through the core at a low mobility. 
One foam was clearly non-blocking, and one test was inconclusive. 
To complement the core-test results, the sensivity of gas blockage 
to porous-medium length, absolute permeability, and temperature 
was investigated in bead-packs of comparable properties. Conclu- 
sions from these tests tend to make the core test results 
conservative. The main contribution of the paper is to report what 
is to the authors’ knowledge the first demonstrated case of efficient 
gas blockage by foam in sandstone at reservoir conditions. In addi- 
tion, the paper provides further validation of experimental methods 
used towards possible field application of the proposed "foam- 
block” assisted production method. Finally, the data reported may 
be of use in research towards understanding and modeling flow in 
foam-containing porous media. 19 refs., 9 figs., 2 tabs. 


119 (NEI-NO-128 vp.) The Gullfaks Lower Brent water- 
flood performance. 1991. 458p. (CONF-9105273-Vol.1-BK1: 6. 
European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

This paper summarizes the main experiences within reservoir 
performance after four years (1987-1990) of production from the 
Etive and Rannoch Formations in the Gullfaks Field. Field observa- 
tions indicated severe water override in the Etive, with limited 
sweep of the underlying Rannoch. This production performance 
was not adequately predicted and matched in previous reservoir 
simulation models. Problems with sand production, and therefore a 
limited producing drawdown pressure in the wells, contributed to a 
considerable decrease in the oil production from the Etive/Rannoch 
in the beginning of 1990. Therefore, an interdisciplinary project was 
started with the objectives to understand better and explain the dy- 
namics of the flooding of the Lower Brent sands, provide 
appropriate simulation models and ultimately suggest well/field op- 
erations that could increase the production and oil recovery from 
this reservoir. The paper describes the common effort and integra- 
tion of work and data from different disciplines in the project. 
Substantial work was performed both in detailed and refined reser- 
voir characterization, comparison/juxtaposition of logs and 
production data, pressure analysis of tests in both production and 
injection wells, as well as building and use of detailed reservoir 
simulation models. The paper intends to give a broad overview of 
the results, and does not go into details within the various disci- 
plines. 11 refs., 12 figs., 3 tabs. 


120 (NEI-NO—128, pp. 5-13) How reservoir characteriza- 
tion can help to improve production forecasts. Guerillot, P.M. 
(institut Francais de Petrole (France)); Lemouzy, C.R. Norges 
Vassdrags- og Energiverk, Oslo (Norway). 1991. 458p. (CONF- 
9105273—Vol.1-BK1: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

Geological models using statistical concepts bring a new horizon 
for reservoir engineering studies. This article discusses some of 
the questions raised by the introduction of these geological 
models, and a methodology is proposed to account for the hetero- 
geneities in the reservoir production, based on a specific software. 
A link between the detailed reservoir images generated by the 
probabilistic geological models, and the well-known flow simulators 
is established through the selection of these images, and the aver- 
aging of the petrophysical data. The use of stochastic partial 
derivative equations is investigated as another way of dealing with 
uncertainty. After a description of the main steps of the integrated 
software, applications of the methodology to major events of a 


reservoir development. i.e. appraisal phase. and change of devel- 
opment scheme. are presented. Advantages of the stochastic 
approach are underlined. 39 rets., 3 figs 


121 (NEI-NO-128, pp. 15-20) Relevant reservoir charac 
terisation: recovery process, geometry and scale. Ringrose, 
P.S.; Sorbie, K.S.: Feghi, F.; Pickup. G.E.; Jensen, J.L. 1991 
458p. (CONF-9105273—Vol.1-BK1: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway). 21-23 May 1991). In 6 
European symposium on improved oil recovery.V. 1, book 1. Or- 
der Number DE92715573. Source: OSTI; NTIS (US Sales Only) 

In this paper, we consider the role of reservoir description in the 
context of the specific improved oil recovery process which is of in- 
terest. Three types of representation of reservoir structure are 
concidered - stochastic correlated fields, stratified layer- cake, and 
deterministic structured bedforms. The relevance of different fea- 
tures of these representations are then considered for a variety of 
secondary and tertiary recovery fluid displacement processes. In 
some processes, detailed structure is insignificant. In others, it is 
more important than hitherto supposed. There is no panacea for 
reservoir characterisation and the critical reservoir properties must 
be determined by considering both the fiuid recovery mechanism 
and the interaction of this mechanism with the specific type of 
model representation of the reservoir system. 11 refs., 6 figs., 1 
tab. 


122 (NEI-NO-128, pp. 27-39) MOHERES, a program sys- 
tem for simulation of reservoir architecture and properties. 
Faelt, L.M. (Statoil, Stavanger (Norway)): Henriques, A.; Holden, 
L.; Tjelmeland, H. 1991. 458p. (CONF-9105273-Vol.1-BK1: 6. Eu- 
ropean symposium on improved oil recovery, Stavanger (Norway), 
21-23 May 1991). In 6. European symposium on improved oil re- 
covery.V. 1, book 1. Order Number DE92715573. Source: OSTI:; 
NTIS (US Sales Only). 

The design and choice of a reservoir management strategy de- 
pends on an appropriate geological reservoir characterization, i.e. 
the geometrical distribution of the sedimentological architectural 
units, their position with respect to each other and the hetero- 
geneities in each of these bodies. In this paper, a program system 
is presented which creates three-dimensional (3D) reservoir 
realization honouring the data at the wells and fence diagrams be- 
tween pairs of wells. The system reproduces observed permeability 
heterogeneities. The input data are processed in the following man- 
ner: a 3D model of the reservoir is ‘created with facies distributed 
by a Markow random field model, with parameters estimated from 
an analysis of the fence diagrams or from analog outcrop data. Fa- 
cies distribution in the wells and fence diagrams may be honoured 
with variable degrees of confidence. Each architectural unit is then 
filled in a fine grid with permeability values, generated with param- 
eters obtained from the values at the wells. The permeabilities in 
the very fine grid are then converted to an effective permeability, 
using conservation of mass and Darcy's law, in a coarser, user de- 
fined, simulation grid, ready for use in a commercially available 
black-oil simulator. An example of the application of the program 
system to a large North Sea field will be given. About 20 wells, 8 
facies and more than 5000 permeability observations were used. 


123 (NEI-NO—128, pp. 41-52) Stochastic flow unit model- 
ing of a North Sea coastaldeltaic reservoir. McDonald, A.C 
(institutt for energiteknikk, Kjeller (Norway)); Hoeye, T.H.; Lowry, 
P.; Jacobsen, T.; Aasen, J.O.; Grindheim, A.O. 1991. 458p. 
(CONF-9105273-—Vol.1-BK: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The main theme of this paper is to illustrate that stochastic het- 
erogeneity simulation provides improved flexibility to represent 
important geological attributes in a reservoir description model. The 
paper outlines a procedure for stochastic heterogeneity modelling. 
The procedure has been developed based on a conceptual sedi- 
mentological model of deposition in coastal-deltaic environments 
founded on sequence stratigraphy principles. The definition of both 
heterogeneity and fluid flow simulation grids is based on chronos- 
tratigraphic rather than lithostratigraphic correlation principles. This 
establishes an efficient coupling between heterogeneity and fluid 
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flow simulation models and ensures that important internal hetero- 
geneities are aligned parallel to the simulation grids. The descrete 
heterogeneity model is generated in two stages where large-scale 
framework heterogeneities are generated using a trucated random 
field model, and internal heterogeneities are superimposed on the 
framework using a marked-point process model. Petrophysical pa- 
rameters are conditioned on the discrete model using a continous 
Gaussian random fields model. Data from the Gullfaks field of the 
Norwegian North Sea have been used to test the modelling proce- 
dure. Stochastic flow unit reservoir descriptions of two pilot areas 
within the formation have been generated. The first pilot area is 
composed of a simple and rather homogeneous 12-25 m thick, 
prograding shoreface sequence, whereas the other is more hetero- 
geneous, around 15 m thick, and represents deposition in tidal 
sandflat environments. 30 refs., 10 figs., 3 tabs. 


124 (NEI-NO—128, pp. 55-64) The case for air injection 
into deep light oil reservoirs. Yannimaras, D.V. (Amoco Produc- 
tion Co. (USA)); Sufi, A.H.; Fassihi, M.R. 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The advantages of air injection for deep, light oil reservoirs are 
elucidated and discussed, particularly those that accrue in high- 
pressure applications. Examples of successful field projects are 
provided and analyzed. Experimental results on light oil oxidation 
kinetics with air at high pressure are presented, as well as results 
for the stripping of a light oil by flue gas at reservoir pressure. Re- 
quirements for high-pressure combustion tubes are discussed. The 
adequacy of three numerical simulators are compared in their abil- 
ity to model high-pressure air ipjection. into light \oil reservoirs. 
Simulation results on light oil stripping by flue gas and the increase 
in recovery due to in-situ combustion, by mobilizing the gas drive 
residual oil, are also presented. Finally, guidance on economic pa- 
rameters is provided. 15 refs., 8 figs. 


125 (NEI-NO—128, pp. 65-74) Injection of an oxygen- 
containing gas into a light-oll reservoir: numerical evaluation 
of oil oxidation and ignition phenomena. Thiez, P.L. (institut 
Francais du Petrole (France)); Lemonnier, P. 1991. 458p. (CONF- 
9105273—Vol.1-BK1: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

CO, or methane injection is a recovery process often used for a 
large variety of reservoirs. Economical considerations should lead 
to injection of a cheaper gas, generally air or nitrogen with a poor 
oxygen content. Under severe conditions of pressure and tempera- 
ture (e.g. typical North Sea light-oil reservoir), one of the main risks 
related to this last process is the oil oxidation leading to chemical 
degradation and even spontaneous ignition. It is therefore a prime 
necessity to determine accurately the oil oxidation rate, the delay 
of a possible ignition and the extension of the oxidation zone, 
which strongly depend on operating conditions, reservoir character- 
istics and oil oxidability (mainly pressure, temperature and reaction 
kinetic parameters). This paper shows how to answer these ques- 
tions with a numerical thermal reservoir simulator. More precisely, 
calculations performed on a real reservoir case are presented, in- 
cluding both analytical calculations and compositional simulations 
(two-dimensional radial and three-dimensional). This study shows 
the influence of the various operating conditions (injected oxygen 
concentrations, water injection coupled with gas injection) and 
physical parameters (heat losses, water saturation, phase segrega- 
tion) on temperature distribution in porous medium, ignition delays, 
oxygen profiles in the different oil layers, amount of oxidized oil, 
extension of the oxidation zone and oxidized oil concentrations in 
producing wells. For the reservoir conditions and oil characteristics 
used in this study, the simulations show that (1) in order to avoid 
risks of spontaneous ignition it is recommended to inject a gas with 
oxygen content under 10%; (2) even with very low oxygen concen- 
trations injected (2-5%), reaction rates are high enough to obtain 
significant amount of oxidized oil on a large zone around the injec- 
tor and in the produced oil. 13 refs., 13 figs., 4 tabs. 


126 (NEI-NO-128, pp. 75-84) Rheology of foam in 
porous media at the "limiting capillary pressure”. Rossen, 
W.R. (University of Texas at Austin, TX (USA)). 1991. 458p. 
(CONF-9105273—Vol.1-BK: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 
Recent research suggests that, for some "strong” foams, foam 
texture, which controls foam rheology, is in turn closely, controlled 
by capillary pressure p,. In particular, at steady state these foams 
flow under conditions in which p- is nearly constant at the "limiting 
capillary pressure” p<”, water saturation and water relative perme- 
ability are virtually invariant, and the pressure gradient grad p is 
proportional to water flow rate and independent of gas flow rate. 
This report examines some implications of these statements for 
cases of steady foam flow. In steady, one-dimensional radial flow 
without phase changes, this hypothesis implies that foam behaves 
as a Newtonian fluid, even though foam rheology at constant 
texture is strongly non-Newtonian. In a steamflood, however, evap- 
oration of water as pressure declines in flow from an injection well 
could make foam appear to be shear-thickening. Complete plug- 
ging cannot occur at steady-state in a foam at p,*. Temporary 
plugging is possible, however, with the duration of plugging gov- 
erned by the rate of water transport and rise of capillary pressure. 
The capillary end effect can strongly affect coreflood results at low 
grad p. Diversion between layers differing in permeability depends 
on contact between the layers. If two layers are separted by an im- 
permeable barrier, then limited Gata on the effect of permeability on 
Pc” suggests there is diversion of flow into the low-permeability 
layer. However, if the layers are in capillary equilibrium, the differ- 
ence in p-* between layers can mean virtually complete flow 
diversion into the high permeability. 44 refs., 7 figs.. 1 tab. 


127 (NEI-NO-128, pp. 95-104) The destabilization of 
foams for improved oll recovery by crude oils: effect of the 
nature of the oll. Schramm, L.L. (Petroleum Recovery Inst., 
Calgary (Canada)); Novosad, J.J. 1991. 458p. (CONF-9105273— 


Vol.1-BK: 6. European symposium on improved oil recovery, 
Stavanger (Norway), 21-23 May 1991). In 6. European symposium 


on improved oil recovery.V. 1, book 1. Order 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

This paper describes an investigation into the effects of four dif- 
ferent oils on the stability of foams that could be used in enhanced 
oil recovery (EOR). There can be strong interactions between 
foams and oils. Model predictions and microvisual observations 
indicate that degrees of oil sensitivity occur, ranging from quite sta- 
ble foams, with little oil interaction, through quite unstable foams, 
due to oil penetration into the foam. The stability of these foams 
was found to correlate with the lamella number, an indicator of the 
forces favouring oil emulsification and imbibition into foams in 
porous media. Among three crude oils, foam stability in the 
presence of oil decreased as the “heaviness” of the crude oil de- 
creased. Since the oil sensitivity of foams can be described in 
terms of surface properties, the present results can be used to set 
foam-oil stability criteria for the selection of foam flooding surfac- 
tant candidates. 30 refs., 4 figs., 3 tabs. 


Number 


128 (NEI-NO—128, pp. 123-195) A theory of multicompo- 
nent chromatography with application to polymer flooding. 
Johansen, T. (Inst. for Energiteknikk, Kjeller (Norway)); Lake, L.W.; 
Tveito, A.; Winther, R. 1991. 458p. (CONF-9105273—Vol.1-BK: 6. 
European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

The first part of this paper presents a new procedure for con- 
structing analytical solutions of multicomponent two-phase flow 
problems in one-dimensional homogeneous permeable media, pro- 
vided the corresponding simpler single-phase problem can be 
solved. An explanation of its mathematical basis is given. Based 
on the general procedure introduced above we give a systematic 
case study of chromatographic separation in polymer floods 
caused by differences in molecular weight among polymer compo- 
nents. Chromatographic separation of polymer components is 
greatly complicated by competitive adsorption of polymer species. 
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Such adsorption does not necessary cause separation of compo- 
nents strictly according to molecular weight. In fact, competitive 
adsorption tends to concentrate polymer at the polymer-oil dis- 
placement front leading to a more efficient displacement, compared 
to non-competitive adsorption at same overall amount. 11 figs. 


129 (NEI-NO-128, pp. 137-147) Xanthan injection in 
North Sea field: Laboratory studies. Audibert, A. (Inst. Francais 
du Petrole (France)); Lecourtier, J.; Lund, T. 1991. 458p. (CONF- 
9105273—Vol.1-BK: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

The methodology used for selecting the polymer having the best 
characteristics for injection in North Sea reservoirs, particularly at 
75°C, is described. The main selection criteria are the following: 
(1) long term stability, (2) low adsorption, (3) high viscosity, (4) 
good filterability. Experiments were performed under North Sea 
reservoir conditions, i.e. high temperature, oxygen free and carbon- 
ate equilibria. This required to design specific experimental setup 
and to develop analytical techniques. The effects of various chemi- 
cal species, which are possibly present in injected polymer 
solutions for sea water treatment were studied under reservoir con- 
ditions. The polymer behavior was investigated in reservoir cores, 
in flow experiments including propagation rate, in-situ viscosity ver- 
sus polymer concentration and shear rate, retention. Xanthan 
appears to be the best candidate as it shows high viscosity and 
displays a good thermal stability for several months, even in the 
presence of oxygen. Dissolved iron does not affect the stability of a 
good quality xanthan solution if oxygen can be excluded from the 
solution. Formaldehyde is the better biocide to be used since a bi- 
functional biocide may induce aggregation phenomena. The level 
of adsorption determined from core flow experiments was low, 
about 25 g/g. Moreover, the permeability reduction, after the reor- 
ganization in the adsorbed layer, was also very low, in vicinity of 
1.1. The study of viscosity versus temperature showed that the de- 
crease in viscosity was low due to the high persistence length of 
the polymer. Good filterability was obtained under reservoir condi- 
tions. 14 refs., 8 figs., 7 tab. 


130 (NEI-NO-128, pp. 149-161) Influence of pore radii 
distribution on polymer retention in natural sandstones. Ran- 
jbar, M. (Tech. Univ. of Claustal (Germany)); Rupp, J.; Pusch, G. 
1991. 458p. (CONF-9105273—Vol.1-BK: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

In polymer flooding processes for enhancing oil recovery, 
polymer retention is a major economic factor which limits the appli- 
cability of this technique. Polymer retention occurs mainly by the 
following two mechanisms: adsorption of polymer molecules on the 
surface of accessible pores, and mechanical entrapment in small 
pores in a manner similar to the process of deep bed filtration. 
Both mechanisms are influenced by the pore radius distribution of 
reservoir rock and the rheological behavior of the polymers. In this 
study, therefore, the retention behavior of two enhanced oil recov- 
ery polymer classes - viscoeleastic and rigid polymer types - was 
investigated with respect to the influence of concentration, flow ve- 
locity, pore radius distribution, and permeability. 7 refs., 12 figs., 1 
tab. 


131 (NEI-NO—128, pp. 165-173) Polymer retention and in- 
accessible pore volume in North Sea reservoir material. Lund, 
T. (Statoil, Stavanger (Norway)); Bjoernestad, E.Oe.; Gjoevikli, 
N.B.; Fletcher, A.J.P.; Flew, S.G.; Lamb, S.P. 1991. 458p. (CONF- 
9105273—Vol.1-BK: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

Among the factors that gover the propagation of a polymer slug 
through porous media are retention and inaccessible pore volume 
(IPV). These quantities are sensitive to several parameters which 
often vary in coreflood experiments. Examples of these sensitivies 
include the core preparation procedure such as core cleaning and 
saturation. From corefloods using Brent sandstone reservoir mate- 
rial and a Xanthan biopolymer, the retention of polymer is found to 


be critically dependent on the cleaning procedure adopted. Solvent 
cleaning with toluene and methanol gives much higher retention 
than a depolarized kerosene - brine cleaning routine. Solvent 
cleaned cores became water wet and the retention at residual oil 
saturation is 30 ug/g. The kerosene - brine washed core material 
became oil/mixed wet and the retention is very low, 5 ug/g. The re- 
tention is not sensitive to the high clay content of 7 - 16% or 
variations in the amount of clay. The IPV is found to be insensitive 
to cleaning procedure, oil saturation, temperature and clay content 
and is determined to 17%. 8 refs., 6 figs., 5 tabs. 


132 (NEI-NO—128, pp. 175-183) Application of a synthetic 
copolymer under harsh environment conditions in the Ploen- 
Ost field. Schubauer, W. (RWE-DEA AG fuer Mineraloel und 
Chemie (Germany)); Maitin, B.; Volz, H. 1991. 458p. (CONF- 
9105273—Vol.1-BK1: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

In the Ploen-Ost field in northern Germany, a polymer pilot flood 
is being carried out under harsh reservoir conditions. For the 
project, it was necessary to develop a synthetic polymer resistant 
to the high reservoir temperatures of more than 90°C and the 
brine’s total salt content of about 140 kg/m*. To dissolve the pow- 
dered polymer to a suitable solution, specially designed mixing 
facilities were installed on the site. The high retention of the poly- 
mer on reservoir material jeopardized the economics of the 
polymer flood. However, adsorption could be reduced by a spe- 
cially developed process which uses a low-cost sacrificial agent. 
Injection of the polymer into Well 32a at Ploen-Ost began in 
September 1989. By December 1990, 37 tons chemical tracer, 295 
tons of sacrificial agent, and 150 tons of polymer had been injected 
without significant problems. A response in the first well was ob- 
served in May 1990. 10 refs., 10 figs., 2 tabs. 


133 (NEI-NO—128, pp. 185-192) A commercial scale xan- 
than polymer flood project in a high salinity low viscosity oll 
reservoir. Littman, W. (Preussag Erdoei und Erdgas GmbH, Han- 
nover (Germany)); Kleinitz, W.; Kleppe, G.; Lund, T. 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

A commercial scale polymer pilot project is performed in cooper- 
ation between Preussag and BEB in Germany and Statoil in 
Norway. The Vorhop-Knesebeck petroleum reservoir is about 1200 
m deep. The reservoir rock is a cosolidated sandstone with a 
porosity of 27% and an average permeability of 1 um*. Reservoir 
temperature is 56°C and the viscosity of the oil under reservoir 
conditions is 4 millipascal seconds. The salinity of the reservoir 
brine, which is also used as injection- and mixing water for the 
polymer, is 220 g/l. Though the recovery by water flooding is al- 
ready high, an additional recovery by polymer flooding of about 
80% of the original oil in place is expected. A numerical reservoir 
simulation was performed to find the optimum production and injec- 
tion scheme. Production in the confined structure is from two wells. 
A polymer siug of 0.4 of the pore volume will be injected into two 
wells. About 80 tons of xanthan will be needed. The xanthan is pro- 
duced by Statoil in a 30 m® pilot fermentor. The production process 
of the xanthan was optimized according to the needs in the field. 
Polymer injection started in December 1989. No injectivity problems 
were encountered during polymer injection. A response to polymer 
injection was observed in one well after about 5 months of polymer 
injection and in another well after one year. 4 refs., 12 figs., 4 tabs. 


134 (NEI-NO-128, pp. 193-203) Alternate dualenergy 
gamma-ray attenuation technique: a new tool for three-fluid 
saturation measurements in improved oll recovery flood ex- 


periments. Barroux, C. (Total CFP (France)); Bouvier, L.; 
Maquignon, P.; Thiebot, B. 1991. 458p. (CONF-9105273—Vol.1-BK: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

Many oil recovery processes, such as gas injection or gas-cap 
expansion in an already water-flooded zone, or water-alternate-gas 
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flooding, involve three-phase flow. A new dual-energy gamma-ray 
attenuation technique is described, which allows for gas, oil, water 
saturation profile measurements during the physical simulation of 
improved oil recovery processes at reservoir conditions. To avoid 
the detrimental effects of the interferences between the two 
gamma-ray beams, the dual-source configuration was designed as 
automatically interchangeable. A low gamma attenuation carbon- 
fiber barrel was used for the high pressure core holder. The results 
of two gas injection experiments are reported. One experiment was 
designed for the determination of gas-oil relative permeabilities, the 
other for the physical simulation of gas-oil gravity drainage in a 
matricial block of fractured reservoir. Among the few operational 
techniques of in situ 3-phase saturation measurements, the new 
technique presented is an attractive industrial solution, since it has 
a good reliability, an easy implementation, an orientational flexibility 
(trom horizontal to vertical position) and a lower cost than the pow- 
erful three- dimensional techniques. 28 refs., 12 figs., 4 tabs. 


135 (NEI-NO—128, pp. 205-211) Acoustic tomography for 
improved oil recovery. Gibbons, K. (Statoil, Stavanger (Norway)). 
1991. 458p. (CONF-9105273—Vol.1-BK1: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

In order to fully realize the reserve and economic potential of our 
reservoirs, attention is now being focused on the reservoir as a do- 
main worthy of detailed study and planning. Successful reservoir 
management in the future will combine results from many disci- 
plines to formulate a development and surveillance program for the 
reservoir. This pian will be periodically updated as new data are 
acquired and interpreted. An important role in this effort will lie with 
imaging technologies which can sense beyond the borehole and 
into the interwell volume. Cross borehole seismic tomography is a 
technology which shows promise of providing useful information on 
the interwell volume at reservoir scale. Future applications may lie 
in enhanced oil recovery monitoring as well as in reservoir charac- 
terization and description. When properly used, it may represent an 


important adjunct to other technologies for reservoir management. 
7 figs. 


136 (NEI-NO—128, pp. 223-232) Applying a novel steam- 
CO, combination process in heavy oil and tar sands. Eson, 
R.L. (Enhanced Petroleum Technical Inc. (USA)). 1991. 458p. 
(CONF-9105273-Vol.1-BK: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

It is estimated that there are 85 to 110 billion barrels of heavy oil 
reserves in the U.S.. Since the 1960's, steam has been the pre- 
dominant Enhanced Oil Recovery (EOR) method for these high 
viscosity, heavy oil reservoirs world-wide. However, some experi- 
mentation utilizing immiscible carbondioxide injection in heavy oil 
reservoirs has shown encouraging results. This paper documents 
the effort of a 2-1/2 year, two phase project conducted in the 
Midway-Sunset field of California allying a novel steam/carbon- 
doixide combination process to recover heavy oil. In many 
instances in thermal recovery projects, steam channeling and/or 
steam override reduces the efficiency of the process. This ineffi- 
ciency has been corrected, or at least somewhat mitigated, through 
the use of steam foams. A cost effective alternative to foams was 
developed as part of the research phase of this project. A high 
temperature, stable polymer gel/surtactant solution has been devel- 
oped and has proven in field tests to be extremely effective at 
diverting steam from steam channels and the override zone to ar- 
eas of the reservoir higher in oil saturation. By accomplishing this 
diversion, it allowed carbon-dioxide, injected along with the steam, 
to enter a potentially more productive portion of the reservoir. Dur- 
ing the 2-1/2 years of the project, nine cyclic steam stimulation 
wells and two continous steam drive injection wells were treated 
with the novel EOR process. 17 refs., 4 figs., 2 tabs. 


137 (NEI-NO—128, pp. 233-241) Advanced vibroseismic 
technique for water flooded reservoir stimulation, mechanism 
and field test results. Simkin, E.M. (All-Union Scientific-Research 
Oil and Gas Inst. (USSR)); Surguchev, M.L. 1991. 458p. (CONF- 
9105273—Vol.1-BK: 6. European symposium on improved oil 


recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

Theoretical and experimental studies show significant changes in 
flow properties of water-oil and water-oil-gas systems within the 
field of elastic vibrations. It results in multiple acceleration of the 
gravity segregation, increase of gas saturation of the reservoir 
fluids, rate and efficiency of capillar displacement as well as en- 
hancement of the oil displacement by water. Newly designed 
technology of vibroseismic stimulation incorporating surface energy 
sources has been successfully tested in two depleted oil fields be- 
ing at the late stage of waterflooding. 8 refs., 8 figs. 


138 (NEI-NO—128, pp. 243-247) Pilot tests of biogeotech- 
nology applied to enhanced oil recovery. Balayev, S.S. (inst. of 
Microbiology, USSR Academy of Sciences (USSR)); Ivanov, M.V.; 
Matz, A.A.; Borisov, A.Y. 1991. 458p. (CONF-9105273—Vol.1-BK1: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

The technology to enhance oil recovery of oil-bearing strata 
based on the targeted activation of stratal microflora and, first of 
all, hydrocarbon-oxidizing and methanogenic bacteria, was devel- 
oped. The first stage of activation involves the aeration of water 
pumped into a stratum with mineral nitrogen and phosphorus salts 
added. The intensification og geochemical activity of hydrocarbon- 
oxidizing bacteria results in the production of such oil releasing 
agents as COz, fatty acids, aliphatic alcohols and surfactants. The 
second stage involves the activation of methanogens followed by 
production of supplementary amount of CH, and COp,. This 
method was tested in the Bonduzhskoye oil field in the Tatariya 
and yielded a positive result. The debit of oil produced from experi- 
mental wells increased by 20 - 100%; the water content decreased 
by 20 - 30%. According to the calculation during five years 47,000 
tons of oil were produced from the wells of the pilot field on condi- 
tion that real and initial oil productions were equal. 3 refs., 3 figs. 


139 (NEI-NO-128, pp. 249-257) Rheotechnology - a new 
trend in oll production technology. Mirzajanzade, A.H. (All-Union 
Scientific research Oil and Gas Inst. (USSR)); Ametov, I.M. 1991. 
458p. (CONF-9105273-Vol.1-BK1: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 1. Or- 
der Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The paper presents a review of the major results in the field of 
the rheotechnological methods for oil production. Also shown are 
the peculiarities of heavy cl production, abnormal temperatures in 
particular. The advantages of the new technology based on moni- 
toring of viscoelastic properties of oil and the applied systems are 
presented. The results of the process indices monitoring by mag- 
netic and electric fields as well as by pressure changes are given. 
The paper analyses the opportunity for viscoelastic system applica- 
tion, namely, for separation of the unequally dense liquids in 
porous media and in pipe lines, for isolation as a temporary packer 
and reverse flow valves. Key parameters of the unique enhanced 
oil recovery (EOR) technique based on micronucleous system have 
been discussed in the paper. 7 figs. 


140 (NEI-NO-—128, pp. 259-267) A comparison of reser- 
voir management options for high relief light oll reservoirs. 
Belgrave, J.D.M. (Univ. of Calgary (Canada)); Hovdetad, W.R. 
1991. 458p. (CONF-9105273-Vol.1-BK1: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

This paper documents a systematic investigation of gravity stable 
recovery strategies for light oil reservoirs, using an equation of 
state compositional simulator on a Cyber 205 supercomputer. The 
production performances from primary depletion, waterflooding, 
and lean and enriched gas injection were studied using a simplified 
radial coning model. The sensitivity of recovery in gas injection op- 
erations to the size and composition of rich gas slugs was a key 
objective of this investigation, and the results compare favourably 
with reported field data. An important results is that large miscible 
slugs are required to achieve very high recoveries. However, the 
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results also indicate that there is a critical slug size above which 
incremental recovery gain diminishes. The calculated incremental 
recovery achieved in going from primary depletion to waterflood to 
gas injection provides useful reservoir management statistics, since 
project economic risk increases in that order. Finally, to assist in 
the appropriate use of compositional simulators, computer process- 
ing times, and the sensitivity of the results to spatial discretization 
are also included. 14 refs., 8 figs., 4 tabs. 


141 (NEI-NO—128, pp. 269-276) On the aspects of reser- 
voir fluids phase behavior important in design of miscible gas 
injection processes. Novosad, Z. (Shell Canada Ltd (Canada)). 
1991. 458p. (CONF-9105273—Vol.1-BK1: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The study examines features of oil and injection gas (solvent) 
phase behavior that control the mechanism of mass transfer in en- 
hanced oil recovery (EOR) by miscible gas injection. The behavior 
of injection gases at pressures and temperatures typical of reser- 
voir conditions has been mapped into reduced space coordinates. 
In this representation, unifying features emerge between the CO. 
and enriched gas floods, both of which often involve developed 
miscibility via forward contacts. At the same time, contrast 
becomes accentuated between these processes and the high pres- 
sure/temperature lean gas and nitrogen floods even though these 
also involve frontal miscibility. The position of solvent in the re- 
duced space coordinates is just one of the factors affecting 
mechanisms of the mass transfer in the developed miscibility pro- 
cess. An important characteristics of reservoir oils is the nature of 
their heavy ends. The anomalous behavior of asymmetrical mix- 
tures formed when supercritical solvents mix with crude oils 
containing certain heavy components can modify components mass 
transfer. At the same time, the light and intermediate components 
of oil, by partitioning into the solvent, shift its critical point thus also 
affecting the displacement behavior. The understanding of above 
concepts and their role in a displacement process is necessary for 
successful miscible solvent design, i.e. both for the interpretation of 
experimental data and for application of the equation of state 
(EOS) in describing system behavior. Several examples of reser- 
voir oil/solvent behavior, calculated with the EOS, are provided to 
illustrate some of these concepts. 14 refs., 4 figs., 1 tab. 


142 (NEI-NO-128, pp. 277-286) Minimum miscibility 
pressure calculations including eftects of three phase equilib- 
ria. Walsh, M.P. (Teaxas A and M Univ., TX (USA)). 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

This work presents the first equation of-state (EOS) algorithm to 
compute minimum miscibility pressures (MMP) in hydrocarbon 
systems exhibiting three-phase (Liquid-Liquid-Vapor or L-L-V) equi- 
libria. Previous efforts have been limited to systems involving only 
two- phase equilibria. This work is particularly applicable to low- 
temperature reservoirs since they often exhibit L-L-V phase be- 
havoir. A comparison of two- and three-phase algorithm results 
shows that the two-phase algorithm may overpredict the MMP in 
cases where three-phase equilibria is realized. The results of a 
CO 2-West Texas oil system show that the error by the two-phase 
algorithm is significant and the three-phase algorithm offered here 
should be used. 13 refs., 10 figs., 1 tab. 


143 (NEI-NO-128, pp. 287-300) Miscible gas enhanced 
oil recovery (EOR) in a partially cooled reservoir. Lee, S.T. (BP 
Exploration Co. Ltd. (UK)); Krishna, P.J.; Grist, D.M.; Briggs, P.J. 
1991. 458p. (CONF-9105273—Vol.1-BK1: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The effect of cold-water induced reservoir cooling on tertiary gas 
injection processes is investigated. Numerical and analytical mod- 
els of fluid and heat flows are employed to analyse the reservoir 
cooling phenomena. For the conditions studied, the injected water 
cools a significant volume of the reservoir. The altered formation 
temperature distribution affects significantly the displacement and 


sweep efficiencies, from the phase-behaviour point of view. 
Equation-of-state and compositional simulation approaches are 
adopted to analyse and quantify this effect. It is shown that a par- 
tially cooled hydrocarbon formation can bring about a significant 
larger tertiary oil bank than that without considering the tempera- 
ture alteration. 20 refs., 15 figs., 3 tabs. 


144 (NEI-NO-128, pp. 301-318) Mobility control experi- 
ence in the Joffre Viking miscible carbon dioxide flood. 
Stephenson, DwJ.; Graham, A.G.; Luhning, R.W. 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

The first CO2 miscible flood in Canada is located in a field that 
had been waterflooded to its economic limit and abandoned in 
1965. Carbon dioxide alternating water injection commenced in 
January 1984 and incremental recovery from the initial experimen- 
tal area has exceeded 20% of orginal oil-in-place bringing total 
recovery to over 60%. Although oil recovery has been excellent, 
numerical simulation studies suggest that less than half the forma- 
tion in this area has been contacted by carbon dioxide. Therefore, 
in subsequent field development both continuous CO2, and simul- 
taneous CO2 and water injection have been tested. Production 
from the Joffre Viking Field since reactivation has exceeded one 
million barrels and it is estimated that fully development of the field 
could result in production of an additional 12 million barrels of oil. 
Injection of up to 25% hydrocarbon pore volume (HCPV) per year 
has permitted rapid evaluation of the project using commercial well 
spacing. Oil and gas production information from wells responding 
to the various COz injection techniques is provided. The ability of 
surfactant injection to improve conformance by generating CO2 
foams was also investigated. Surfactants were screened in the lab- 
oratory and two surfactants were field tested under both sequential 
and simultaneous CO2, water and surfactant injection. Continuous 
bottomhole pressure monitoring at the injection well permitted eval- 
uation of the effectiveness of different surfactants, injection 
techniques and surfactants concentrations. Injection and production 
results from an extended field test using one of the surfactants are 
discussed. 15 refs., 11 figs., 1 tab. 


145 (NEI-NO-128, pp. 319-328) Gas flooding of the Stat- 
fjord reservoir, Statfjord field. Haugen, S.A. (Statoil, Stavanger 
(Norway)); Haaland, S. 1991. 458p. (CONF-9105273—Vol.1-BK1: 6. 
European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OST}; NTIS (US Sales Only). 

Gas has been injected into the Statfjord reservoir in the Statfjord 
Field for more than ten years. The reservoir is a heterogeneous 
sandstone reservoir of Jurassic age and is not considered as an 
ideal candidate for gas injection. The displacement is more gravity 
stable than originally anticipated, and currently a large gas cap has 
been established on top of the reservoir. A low residual oil satura- 
tion is expected behind the gas front. The gas flood is believed to 
be a multicontact miscible process. Fiuid sampling from the field 
has shown minor transfer of molecules between the oil and gas 
phases. An aggressive drainage strategy and frequent well inter- 
ventions have contributed to a high recovery from the Statfjord 
reservoir. 9 refs., 7 figs., 2 tabs. 


146 (NEI-NO-128, pp. 329-385) Deep diverting gels for 
very cost effective waterflood control. Fletcher, A.J.P.; Flew, S.; 
Fersdyke, |.N.; Morgan, J.C.; Rogers, C.; Suttles, D. 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 


pean symposium on improved oil recovery.V. 1, book 1. 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 
Placement of gels in depths is an effective approach to improv- 
ing waterflood sweep efficiency, particularly in layered reservoirs. 
The process can give significant and timely additional oil compared 
with the waterflood baseline. It can be low cost, and operationally 
convenient. There are a number of possible approaches to ensur- 
ing gel is formed where needed, and nowhere else. In the present 
case, advantage is taken of the thermal gradient set up when cold 
water is injected into a hot reservoir (or aquifer). The position of the 
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cold front can be modelled to at least sufficient accuracy to correct 
gel placement. Prediction of gel formation, gel properties and 
reservoir response is discussed. This includes robustness to uncer- 
tainties in process and reservoir description. A slimtube evaluation 
of a commerical polymer/crosslinker system is also discussed. A 
satisfactory fit with the kind of performance needed, as determined 
by predictive reservoir simulations, is shown. This includes demon- 
stration of temperature initiated gel placement beginning at 50 
metres depth in a pressure tapped slimtube. Finally, options for 
field application and future potential are outlined. 4 refs., 11 figs. 


147 (NEI-NO—128, pp. 337-341) Conformance control 
gels-formation by contact with brine. Whittington, L.E. (Texaco 
Exploration and Production Technology Department, TX (USA)); 
Naae, D.G. 1991. 458p. (CONF-9105273—Vol.1-BK1: 6. European 
symposium on improved oil recovery, Stavanger (Norway), 21-23 
May 1991). In 6. European symposium on improved oil recovery. V. 
1, book 1. Order Number DE92715573. Source: OSTI; NTIS (US 
Sales Only). 

New technology for gel treatments has been developed. The gel 
is formed when a solution of a water-soluble polymer (hydrox- 
ypropyiceliulose, HPC) and a surfactant (sodium dodecyl sulfate, 
SDS) mixes with brine. While concentional gels use a chemical ini- 
tiator or activator, such as a heavy metal like chromium, to form the 
gel, the new HPC/SDS gel uses the salinity of the connate brine to 
initiate the gel formation. The viscosity of a fresh water HPC/SDS 
solution is about 80 centipoise (0.08 millipascal second (mPa s)). 
When the HPC/SDS solution is mixed with brine, a gel is immedi- 
ately formed. This stable, high viscosity gel has a viscosity of about 
70,000 centipoise (70.0 mPa s). It is readily formed in a core when 
an injected connate brine. In coreflood tests the gel effectively re- 
duces brine permeability in Berea sandstone by 95%. In parallel 
coreflood tests, the gel is able to divert 90% of the fractional flow of 
brine. The HPC/SDS gel system has advantages over conventional 
cross-linked polymer gels. An added chemical initiator or activator 
is not needed to cause the gelation reaction. Additionally, the HPC/ 
SDS gel does not require any design or tailoring of the treatment 
for a specific reservoir. These requirements can affect the success 
of a gel treatment. By sidestepping them, the HPC/SDS gel offers 
the potential for more effective gel treatments. The HPC/SDS gel 
only requires the salinity of the connate brine to cause the gelation 
process. This makes it easier to place this gel deeper in a reser- 
voir than a cross-linked polycrylamide gel. 10 refs., 3 figs., 2 tabs. 


148 (NEI-NO—128, pp. 343-352) Selective penetration of 
biopolymer profile control gels: experiment and model. 
Hoefner, M.L.; Seetharam, R.V.; Shu, P.; Phelps, C.H. 1991. 458p. 
(CONF-9105273—Vol.1-BK1: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 1. Order 
Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

Profile control treatments using polymer gels can improve water- 
flood performance by reducing fluid channeling through 
higher-permeability “thief”? zones. The success of such treatments 
often depends on placing the gel preferentially in the thief interval. 
Laboratory coreflood data presented in this work clearly shows that 
certain xanthanbased profile contro! gels exhibit the property of 
“selective penetration”. Selective gels flow preferentially into higher- 
permeability media and resist penetration into tighter media. These 
gels could therefore eliminate the need for mechanical zone 
isolation and thus reduce the cost of profile control treatment sig- 
nificantly. Selective flow behavior is a function of the process 
variables such as permeability and injection rates, and is only 
exhibited over a fixed range of conditions. Selective, modified xan- 
than/chromium gels stable to a least 120°C have been formulated. 
A mathematical model is being developed to simulate selective 
flow behavior. This model will predict: (1) the rate and extent of gel 
penetration into various formation layers when polymer is injected 
without mechanical isolation, and (2) the resulting change in the in- 
jection flow profile. 16 refs., 8 figs. 


149 (NEI-NO-128, pp. 363-370) Preparation of water con- 
trol polymer treatment at high temperature and _ salinity 
conditions. Zaitoun, A. (inst. Francais du Petrole (France)); 
Kohler, N.; Maitin, B.K.; Zettlitzer, M. 1991. 458p. (CONF- 
9105273—Vol.1-BK1: 6. European symposium on improved oil 


recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

The reservoir conditions in the northern Germany oil field of 
Ploen-Ost on which RWE-DEA is the operator are well-suited for 
the application of water control polymer technology in production 
wells. Polymers are expected to improve reservoir conformance 
around the wellbore and thus to stimulate oil production from the 
lowest permeability layers while reducing water influx from the 
highest permeability ones. The high temperature (95°C) and salin- 
ity (130 g/I total dissolved salt (TDS)) of the reservoir led us to test 
two new polymers, namely HST and Polysaccharide G, which have 
a better stability than polyacrylamides. Both polymers can selec- 
tively reduce the relative permeability to water of Ploen sandstone 
cores, with little effect on the relative permeability to oil and can 
thus be considered as valuable water control agents. Because of 
its higher shear resistance and its stronger shear-thinning behavior, 
Polysaccharide G is expected to be easier to handle than HST. 8 
refs., 10 figs., 2 tab. 


150 (NEI-NO-128, pp. 353-361) Effect of Cr+ on the rhe- 
ology of xanthan formulations in porous media: before and 
after gelation. Seright, R.S. (New Mexico Petroleum Recovery 
Research Center (USA)); Martin, F.D. 1991. 458p. (CONF- 
9105273—Vol.1-BK1: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

Experiments were performed to probe the rheology of 
chromiumi(Ill)-xanthan gels and gels and gelants in porous media. 
For a large portion of the time before gelation, the presence of 90 
ppM Cr did not significantly affect the rheology of 3000 ppM 
xanthan solution in Berea sandstone. After gelation, residual resis- 
tance factors were not much greater than those for xanthan 
solutions withour Cr*+. Clay and carbonate minerals in Berea may 
have inhibited gelation by forcing the reaction to occur near neutral 
pH rather than at the injection pH of 3.8. Additional studies were 
performed with a gelant that contained 4000 ppM xanthan and 154 
ppM Cr+. With this composition, a rigid gel was formed in a 
beaker at pH=4, but gelation was not evident at pH=7. Even so, 
the composition injected at pH=7 provided substantial residual 
restistance factors (30-714) in Berea sandstone. Residual resis- 
tance factors decreased significantly with increased fluid velocity 
and could be described by a power-law relation for superficial ve- 
locities ranging from 0.0076 to 4.79 m/d. Laboratory measurements 
og gel propertizs in 0.065 um? Berea and in 0.477 um? Berea 
were used during example calculations to show that the apparent 
"shear-thinning” nature of residual resistance factors will not 
eliminate the need for zone isolation during gel placement in un- 
fractured injection wells. 20 refs., 4 figs. 


151 (NEI-NO-128, pp. 371-393) New biopolymer for 
enhanced oil recovery. Starukhina, L.A. (All-Union Scientific- 
Research Oil and Gas Just. (USSR)); Deriabin, V.V.; Titov, V.J. 
1991. 458p. (CONF-9105273-Vol.1-BK1: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 1. 
Order Number DE92715573. Source: OSTI; NTIS (US Sales Only). 
A new biopolymer has been produced that can satisfy demands 
to enhance oil recovery for it has a high viscosity of diluted solu- 
tions in formation waters. Biopolymer solutions are stable in a wide 
range og pH values and temperatures, possess pseudoplastic be- 
havior and steadiness to thermal degradation at temperatures 
above 100°C. This biopolymer called simusan is an exopolysac- 
charide (EPS) produced by Acinetobacter species capable to utilize 
ethanol as a carbon and energy source. An estimation of chemical 
and rheological properties, its emulsion activity and filterability of 
simusan solutions as well as fermentation broth has been 
performed. A technique to improve filterability of the simusan fer- 
mentation broth has been developed. New compositions on the 
base of simusan possessing thickenning and geletation properties 
have been produced and tested in the oil fields. 7 refs., 11 figs. 


152 (NEI-NO-128, pp. 345-405) Restriction of gas coning 
by polymer/silicate well treatment. Lakatos, |. (Research Labora- 
tory for Mining Chemistry, Hungarian Academy of Science, 
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Miskolc-Egyetemvaros (HU)); Lakatos-Szabo, J.; Kristof, M.; 
Tromboczky, S.; Bodola, M.; Munkacsi, |. 1991. 458p. (CONF- 
9105273-Vol.1-BK1: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 1. Order Number 
DE92715573. Source: OSTI; NTIS (US Sales Only). 

The laboratory and field studies were focussed on development 
of a well treatment technology which can be used for restriction of 
gas coning in the Algyo reservoir. The chemical system is a modi- 
fied version of an earlier method based on simultaneous gelation 
of polymers and silicates. That technique has already been rou- 
tinely and successfully applied for stimulation of oil producing wells 
in the same field. Extensive laboratory studies were carried out to 
tailor the original receipt to the field conditions. Special attention 
was paid to the placement technology. Two-point injection regime 
was elaborated to develop a horizontal barrier between the oil and 
gas bearing zones. The field tests have definitely shown that the 
efficiency of gas blocking primarily depends on extension of the 
shading area formed over the active perforation, and even though 
special measures were taken to reduce gravitational segregation, 
the efficiency of gas blocking is usually worse than the improve- 
ment of production characteristics in vertical profile correction used 
for water blocking. 5 refs., 10 figs., 4 tabs. 


153 (NEI-NO-128, pp. 407-416) A new approach to 
pseudofunctions for multiphase flow in stratified porous me- 
dia. Ingoey, P. (Rogaland Research, Stavanger (Norway)); 
Cauchet, R.; Lake, L.W. 1991. 458p. (CONF-9105273—Vol.1-BK1: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

Considering flooding of stratified reservoirs, this paper focuses 
on the case with significant gravity effects. Assuming the fluids in- 
compressible, we develop a new Vertical Equilibrium (VE) theory, 
and introduce pseudo-functions to describe the displacement prob- 
lem. From the form of the pseudorized equations we conclude that 
previously proposed analytical methods for assessing flood perfor- 
mance may lead to erroneous results due to incorrect treatment of 
gravity. We derive travelling wave solutions for the pseudorized 
problem and compare an example case with numerical simulations. 
We show that the travelling wave solution can be formulated as a 
new generalized Dietz solution which accounts for reservoir stratifi- 
cations and capillary effects. Previously published interface models 
are obtained in the limit of zero capillary pressure. We derive sev- 
eral results for stationary displacement, and introduce a graphical 
method for assessing the vertical sweep efficiency under these cir- 
cumstances. 20 refs., 7 figs., 2 tabs. 


154 (NEI-NO-128, pp. 417-425) The effect of fracture 
permeability distribution on waterflood efficiency in naturally 
fractured reservoirs. Hamon, G. (Elf Aquitaine (France)). 1991. 
458p. (CONF-9105273—Vol.1-BK1: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 1. Or- 
der Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

This paper discusses the influence of the vertical distribution of 
horizontal fracture permeability on the waterflood efficiency. The 
first part presents the anlysis of well test pressure data from a 
vertical well completed in a naturally fractured reservoir. A dual- 
porosity simulator, based on a finite difference discretization of the 
formation is used to generate pressure versus shut-in time during a 
build-up. It is found that nested fracture networks with different 
spacings and permeabilities may reconcile the pressure response 
and core observations. Field examples are presented. In the sec- 
ond part of the paper, dual-porosity simulations of a water injection 
are run. The main thrust of this paper is to point out that a very dif- 
ferent watercut performance may be obtained depending on 
whether the matrix block size is derived from core observation 
only, well test analysis only, or takes into account both sources of 
information. Guidelines are provided to take into account the effect 
of nested fracture networks in coarse grid waterflood simulations 
with dual-porosity simulators. 27 refs., 12 figs., 2 tabs. 


155 (NEI-NO-128, pp. 427-436) An experimental investi- 
gation of waterflooding of gas condensate reservoirs and their 


subsequent blowdown. Henderson, G.D. (Heriot-Watt Univ. (UK)): 
Danesh, A.; Peden, J.M. 1991. 458p. (CONF-9105273—Vol.1-BK1 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 1. Order Number DE92715573. Source: 
OSTI; NTIS (US Sales Only). 

The phase and flow behavior of water, gas and condensate in 
pores at reservoir conditions have been visually investigated using 
glass micromodels with realistic pore patterns and geometry. The 
displacement of hydrocarbons, both above and below the dew 
point, by the advancing water was studied. The model at residual 
hydrocarbon saturation was depleted and the remobilisation behav- 
ior of the trapped gas-condensate phases was investigated. 
Preliminary core flooding results obtained at conditions similar to 
the micromodel tests confirm the observed phenomena. The 
micromodel investigations enlighten the mechanisms of water en- 
croachment in gas condensate reservoirs depleted to below dew 
point pressures, and highlight the differences between the above 
and the more conventional three phase flow processes. The conti- 
nuity of condensate throughout the pore space results in its 
efficient displacement ahead of encroaching water. Condensate re- 
covery is strongly affected by the rate of advancing water and the 
distribution of condensate saturation being dependent on the water 
advancement rate and degree of pore heterogeneity. The extent of 
the isolation of residual gas-condensate pockets in pores deter- 
mines the increase in residual hydrocarbon saturation required for 
gas remobilisation by depletion. This paper explains some ambigui- 
tes in the residual hydrocarbon and its remobilisation as recently 
reported in literature, and the results should assist in improving our 
understanding of gas condensate recovery and hence in the man- 
agement of gas condensate reservoirs. 16 rets., 12 figs. 


156 (NEI-NO-128, pp. 447-458) Waterflooding strategy 
design using optimal control theory. Virnovsky, G.A. (All-Union 
Scientific Research Oil and Gas Inst.. Moscow (USSR)). 1991. 
458p. (CONF-9105273-Vol.1-BK1: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 1. Or- 
der Number DE92715573. Source: OSTI; NTIS (US Sales Only). 

One of the main problems that arise when designing the devel- 
opment of an oil or a gas-oil field is to find the distribution of wells 
and to fix the hydrodynamical conditions on them such that the oil 
recovery can be maximized. In the context of this problem we con- 
sider the optimal control problem for three-phase, two-dimensional 
flow in porous medium. The unknown parameters, which are injec- 
tion and production rates (as time functions), are found from the 
condition of maximum final oil recovery. The total volume of the 
three produced fluids is assumed to be limited. In other words, we 
seek the most intensive waterflooding system for which the mini- 
mum volume of water and gas production is spent on obtaining 
unit volume of oil. The stated optimal control problem is solved nu- 
merically by the method of successive linearization. Examples of 
optimal waterflooding strategy calculations for two/three-phase 
flows, one/two-dimensions, and homogeneous/heterogeneous 
reservoirs are presented. The results of calculations show that the 
generated waterflooding systems increase oil recovery as com- 
pared to the traditional ones. In some cases the recovery may 
increase up to 1.5 times. The larges oil recovery increase corre- 
sponds to the most difficult situation: three-phase flows and 
heterogeneous reservoirs, where waterflooding strategy is far from 
evident. 11 refs., 8 figs., 2 tabs. 


157 (NEI-NO-129) 6. European symposium on improved 
oll recovery.V. 1, book 2. Norges Vassdrags- og Energiverk, Oslo 
(Norway). 1991 499p. (CONF-9105273—Vol.1-BK2: 6. European 
symposium on improved oil recovery, Stavanger (Norway), 21-23 
May 1991). Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

Separate abstracts were prepared for 40 papers of this sympo- 
sium. 


158 (NEI-NO—129, pp. 467-476) Lean gas injection in a 
fractured reservoir: Compared performance of nitrogen and 
methane injection. Thiebot, B (Total-CFP (France)); Sakthikumar, 
S. 1991. 499p. (CONF-9105273-Vol.1-BK2: 6. European sympo- 
sium on improved oil recovery, Stavanger (Norway), 21-23 May 
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1991). In 6. European symposium on improved oil recovery.V. 1. 
book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

A laboratory technique has been developed to perform natural 
gas/oil gravity drainage experiments under reservoir conditions, in 
one or three dimensions, that is on cores having or not the lateral 
faces open to flow. As an application to the EKOFISK reservoir, a 
series of experiments has been performed on outcrop cores (lime- 
stone, chalk) of various permeabilities and capillary hold-up 
heights. in order to compare the efficiency of methane or nitrogen 
injection. In a first step. cores were saturated with connate water 
and EKOFISK reservoir oil and subjected to gravity drainage either 
by depletion or by injection of the gas at thermodynamic equilib- 
rium with the oil in place. In a second step, either methane or 
nitrogen was circulated in the fracture, yielding substantial addi- 
tional recovery of liquids during three- dimensional experiments. 
Some of the laboratory experiments were also interpreted with a 
fully compositional simulator. Experimental results and simulations 
indicate that: During the first step, recovery was essentially the 
same for one and three-dimensional experiments: During the sec- 
ond step, gas/oil drainage was almost inefficient. Nevertheless, 
both methane and nitrogen exhibit fast and complete recoveries of 
light and intermediate components during three-dimensional experi- 
ments. Appreciable amounts of the heavy end fraction were also 
recovered: An increase of pressure was investigated during gas in- 
jection in three dimensions, which exhibited a favorable effect on 
the heavier components recovery by methane. This influence was 
much less pronounced for nitrogen injection; Simulations confirmed 
the importance of vaporization and molecular diffusion. 13 refs., 16 
figs., 4 tabs. 


159 (NEI-NO-129, pp. 477-489) Lean gas injection as 
means for maximizing the recovery on ELDFISK field (Norway). 
Durandeau, M. (Total-CFP (France)); Sakthikumar, S.; Pouclee, P. 
1991. 499p. (CONF-9105273—Vol.1-BK2: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 2. 
Order Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

ELDFISK field, located in Block 2/7 of Norwegian offshore 20 km 
South of EKOFISK field, is producing from fractured chalk forma- 
tions called EKOFISK, TOR and HOD. The paper presents the 
successive modeling methodology used from 1982 to estimate its 
performance under natural depletion as well as improved oil recov- 
ery processes as a function of the available field information and 
the improvement of the simulators. Single porosity simulator (modi- 
fied black-oil and compositional type) have allowed to predict the 
early behavior under natural depletion of this volatile oil reservoir. 
The recent use of up-to-date compositional dual porosity simulator, 
which integrates gravity drainage, imbibition mechanisms as well 
as fracture-to-matrix molecular diffusion and compaction, allows to 
improve the modeling. The construction of such model is described 
in the paper. Natural depletion, waterflooding and lean gas injec- 
tion have been evaluated and led to the conclusion that, at current 
reservoir pressure, the efficiency of lean gas injection and water 
injection are comparable in terms of recovery of barrel of oil equiv- 
alent. If massive quantities of gas could be economically injected 
to repressure the reservoir to near initial pressure, considerable im- 
provement in hydrocarbon recovery would be possible. 11 refs., 14 
figs., 5 tabs. 


160 (NEI-NO—129, pp. 491-503) Improved formulation for 
gravity segregation in naturally fractured reservoirs. Vilva, F.V. 
da (Petrofina S.A., Brussels (Belgium)); Meyer, B. 1991. 499p. 
(CONF-9105273—Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

This paper proposes improved dual-porosity formulations for gas- 
oil pseudo-capillary pressure and equilibrium gas saturation. These 
formulations take account of the effect of oil reinfiltration, fracture 
slope and capillary continuity across fractures. For most of the 
highly fractured reservoirs, encountered in the North Sea and in 
Middle East, current numerical simulators may not adequately pre- 
dict long term performances, due to improper treatment of gravity 


segregation. even though they are tuned to satisfy early history. 15 
refs., 14 figs. 


161 (NEI-NO—129, pp. 505-531) An overview of the im- 
proved oil recovery project in Turkey. Bayrak, A. (Turkish 
Petroleum Co. (Turkey)); Gueven, Ue. 1991. 499p. (CONF- 
9105273-Vol.1-BK2: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

This paper presents an overview of the improved oil recovery 
project under planning, design or application stages by Turkish 
Petroleum Corporation (TPAO). These are two field with immiscible 
COz injection and a field with waterflood projects. The first CO> in- 
jection was initiated as a huff and puff pilot project in a heavy oil 
reservoir, and proceeded as a field scale CO>2 flooding. The second 
COz project has been initiated and suspended several times due to 
technical and planning strategies. It is also an application of CO 
into a heavy oil reservoir. The waterflood project has been first 
started for pressure maintenance, then modified according to the 
response of reservoir, and now is under redesign and reconstruc- 
tion stage. In order to maintain the integrity of explanations, and 
documents, about the oil fields in which enhanced recovery tech- 
niques and studies are carried out, information in the paper will be 
presented separately for each field application. 26 refs., 18 figs. 


162 (NEI-NO-129, pp. 533-542) Compositional study of 
gravity stable immiscible nitrogen displacement of a black oil. 
Froerup, M.D. (Inst. for Kemiteknikk, Technical Univ. of Denmark, 
Lyngby (Denmark)); Stenby, E.H.; Bech, N. 1991. 499p. (CONF- 
9105273—Vol.1-BK2: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

Gravity stable injection of immiscible nitrogen into steeply dip- 
ping, high permeable reservoirs can recover substantial quantities 
of oil which are not recoverable by water flooding. Gravity stable 
gas displacement presents a complicated problem in reservoir en- 
gineering. A compositional simulation study of immiscible nitrogen 
injection into a black oil reservoir has been carried out. The com- 
positional simulator COSI developed at Risoe Research Centre 
was used. Emphasis was given to the influence of oil characteriza- 
tion on the compositional simulation results. At specified 
operational conditions the oil characterization was changed by in- 
creasing the number of pseudo-components. The number of 
pseudo-components needed to characterize the oil depends on 
how accurate a description in needed of the produced hydrocarbon 
gas phase and to which degree of depletion the simulation should 
progress. Use of seven pseudo-components gave a good descrip- 
tion of the oil phase until the time of gas breakthrough. More 
components were needed to describe the after drainage. The error 
caused by the characterization can be minimized by appropriate 
lumping of the hydrocarbon fractions in such a way that the 
changes in the component distribution each pseudo-component re- 
spresents are minimized. The smaller the displacement rate was, 
the larger was the final oil recovery. The study showed that the re- 
covery of light and intermediate components, which were partly 
produced in the gas phase, increased with increasing rate, 
whereas the recovery of the heavy components decreased. With 
increasing pressures the phase density difference becomes smaller 
and the gravity number becomes accordingly more unfavorable. 
However, the simulation study showed that an increase in pressure 
at a constant volume injection rate provided a more effective strip- 
ping of the oil phase. 16 refs., 17 figs., 4 tabs. 


163 (NEI-NO-129, pp. 543-553) A study of recovery 
mechanisms in a nitrogen diffusion experiment. Hu, H. (Fina 
Exploration Norway, Stavanger (Norway)); Whitson, C.H.; 
Yuangchang, Q. 1991. 499p. (CONF-9105273-: 6. European sym- 
posium on improved oil recovery, Stavanger (Norway), 21-23 May 
1991). In 6. European symposium on improved oil recovery.V. 1, 
book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

To understand the peculiar recovery phenomenon in a core nitro- 
gen diffusion experiment, a numerical study has been carried out 
to investigate various governing forces and their interactions. The 





28 ERA Vol. 17, No. 1 





02 PETROLEUM 
0203 Drilling and Production 





mathematical model used to simulate the experiment combines the 
analytical solution in the fracture (open space) and numerical 
solutions in the core. The analytical solution of the compostion dis- 
tribution in the fracture includes both molecular diffusion and bulk 
velocity of the gas stream. The numerical solution in the core in- 
cludes molecular diffusion, capillary pressure, gravity, and Darcy 
flow. The fully implicit compositional formulation used in the numer- 
ical model is necessary because of the large capillarity and 
composition effects, and the small pressure gradients in the sys- 
tem. The calculated results match closely the experimental data. 
including a seemingly paradoxical gas saturation profile that in- 
creases down-ward (away from the upper face of the core). Our 
results show that it is important to include all the major recovery 
mechanisms in the calculation; for the particular system under 
study, correcting the capillary pressure curve from changes in in- 
tertacial tension proves to be critical in matching the experimental 
results. By identifying the contribution of individual recovery forces 
as well as their combined effects, we have gained a better under- 
standing of the recovery mechanisms in the complex flow system. 
7 rets., 24 figs., 3 tabs. 


164 (NEI-NO-129, pp. 555-567) Diffusion and gravity 
drainage tests to support the development of a dual porosity 
simulator. Suffridge, F.E.; Renner, T.A. 1991. 499p. (CONF- 
9105273—Vol.1-BK2: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

This paper presents the results of seven gravity drainage and 
diffusion-gravity drainage core tests. Tests were performed on a 
single 4.99 cm diameter by 243.8 cm long Berea core using labo- 
ratory fluids representing a range of capillary to gravity force ratios. 
The objective was to provide a validation data base for the gravity 
function applied in a dual porosity simulator for use in developing 
optimum depletion strategies for fractured reservoirs. Results for 
the selected fluid systems were consistent with expectations show- 
ing greater fluid recoveries with reduced capillary forces and faster 
recovery rates with reduced viscosities. Gravity drainage increased 
mass transfer (diffusion) rate over that expected from the calcu- 
lated molecular diffusion coefficient for the methane-decane 
(C,:C19) system selected. After cutting the core into four equal 
length segments so as to prepare a fractured core, drainage re- 
sults confirmed that fracturing adversely affected recovery in the 
absence of overburden pressure. The addition of 6,895 kilopascal 
(kPa) net overburden pressure to the fractured core provided for 
drainage charcteristics similar to the continuous core. The base 
capillary pressure and gas displacing brine relative permeability 
characteristics of this core material were determined and are also 
reported. 9 refs., 15 figs., 5 tabs. 


165 (NEI-NO-129, pp. 569-578) Relative permeability 
hysteresis in micellar flooding. Eikje, E. (Rogaland Research 
Inst., Stavanger (Norway)); Jakobsen, S.R.; Lohne, A. 1991. 499p. 
(CONF-9105273—Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

This paper presents two-phase relative permeability curves for 
drainage and imbibition measured by the displacement method for 
(1) excess water-microemulsion, and (2) excess oil-microemulsion. 
The results show that the relative permeability curves are process 
dependent, even at the low interfacial tension of 0.1 mN/m for 
microemulsion-water, and 0.005 mN/m for microemulsion-oil. 
Three- phase displacement experiments are interpreted by 
Virnovskii’s theory, which is an extension of the two-phase John- 
son, Bossler, Naumann-method (JBN). The measured three-phase 
relative permeability curves are compared with those from Stone's 
method |. A new hysteresis scheme is implemented in a chemical 
simulator and allows for saturation reversal at any point, with differ- 
ent curvatures for drainage and imbibition. The validity of 
Virnovskii's theory is demonstrated, also when the relative perme- 
abilities exhibit hysteresis. 25 refs., 8 figs., 6 tabs. 


166 (NEI-NO—129, pp. 579-588) Three-phase microemul- 
sion relative permeabilities experimental and theoretical 


considerations. Kvanvik, B.A. (Rogaland Research Inst., Sta- 
vanger (Norway)): Matre. B.; Skauge, A.; Kolltveit. K. 1991. 499p 
(CONF-9105273-Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). in 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI; NTIS (US Sales Only) 

Two and three-phase unsteady-state relative permeabilities have 
been measured on Berea cores, using a brine microemulsion-oil 
system with low interfacial tension (IFT). The oil phase is the non 
wetting phase, while water and the microemulsion appears to have 
a mixed wettability. The relative permeabilities display hysteresis 
properties, and the relative permeability with respect to saturation 
shows a complex relation. The residual saturations in the three- 
phase region can become less than the residual saturation 
obtained by two-phase flow. The isoperms for water and mi- 
croemulsion are concave. Relative permeability for the 
microemulsion as a funtion of the microemulsion saturation is con- 
cave upwards when microemulsion is displacing oil and water. In 
the literature several methods have been proposed for prediction of 
three-phase relative permeability from two-phase data. Some of 
these methods are designed for low IFT water-microemuision oil 
system and are evaluated in this paper. 16 refs., 14 figs., 4 tabs. 


167 (NEI-NO-129, pp. 601-610) Nonequilibrium adsorp- 
tion of surfactants onto reservoir cores from the North Sea. 
The effects of oil and clay minerals. Austad, T. (Rogaland Re- 
search Inst., Stavanger (Norway)); Bjoerkum, P.A.; Roltsvaag, T.A.: 
Oeystad, K.B. 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. Euro- 
pean symposium on improved oil recovery, Stavanger (Norway), 
21-23 May 1991). In 6. European symposium on improved oil re- 
covery.V. 1, book 2. Order Number DE92715576. Source: OSTI; 
NTIS (US Sales Only). 

OIL WELLS/displacement fluids; SURFACTANTS: adsorption: EN- 
HANCED RECOVERY; SURFACTANTS; ADSORPTION; NORTH 
SEA; SANDSTONES 


168 (NEI-NO—129, pp. 611-618) On the simultaneous de- 
termination of dispersion and nonlinear adsorption parameters 
trom displacement tests by using numerical models and opti- 
mization techniques. Grattoni, C.A. (imperial College (UK)); 
Bidner, M.S. 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. European 
symposium on improved oil recovery, Stavanger (Norway), 21-23 
May 1991). In 6. European symposium on improved oil recovery.V. 
1, book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

The simultaneous determination of the dispersion and nonlinear 
adsorption (Freundlich or Langmuir) parameters is obtained auto- 
matically by matching results of numerical models with the 
breakthrough curve measured during a laboratory displacement 
test. This matching is performed by applying multivariate optimiza- 
tion techniques to minimize the differences between numerical and 
experimental results. Numerical solutions are obtained by solving 
the convection-dispersion-nonlinear adsorption equation by finite 
differences using the Crank-Nicolson method with iterations to ac- 
count for nonlinearities. The results show that whenever the three 
parameters are simultaneously determined, the vector solution is 
not unique and it depends on the adsorption model. The 
nonuniqueness is avoided here by performing an independent 
static adsorption test. The convection-dispersion-nonlinear adsorp- 
tion equation using these optimal parameters shows a very good 
match with the measured concentration distributions at outlet. But it 
exhibits a worse adjustment with concentration profiles measured 
inside the porous medium. Our conclusion is that the intersticial 
velocity and the dispersion coefficient are only approximately con- 
stant in space and in time. 13 refs., 3 figs., 3 tabs. 


169 (NEI-NO-129, pp. 619-628) Irreversible adsorption 
and dispersion effects in propagation of thin slugs of chemi 
cals. Entov, V.M. (inst. for Problems in Mechanics, USSR Academy 
of Sciences, Moscow (USSR)); Ginzburg, |.S.: Teodovich, E.V. 
1991. 499p. (CONF-9105273-Vol.1-BK2: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 2. 
Order Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

The dynamics of the concentration profile in a thin slug of a 
chemcial propagating along reservoir is investigated theoretically. 
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Combined effects of convection. diffusion and partially irreversible 
adsorption are accounted for. Exact self- similar solutions are de- 
rived which show that irreversibility of adsorption results in more 
rapid decrease of concentration maximum in the slug. The possible 
technological implications are discussed briefly. 7 refs., 8 figs. 


170 (NEI-NO—129, pp. 629-638) Overcoming lateral reser- 
voir heterogeneities via horisontal wells. Freyss, H.P.: Burgess, 
K. 1991. 499p. (CONF-9105273-Vol.1-BK2: 6. European sympo- 
sium on improved oil recovery, Stavanger (Norway), 21-23 May 
1991). In 6. European symposium on improved oil recovery.V. 1, 
book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

Sedimentary rocks are heterogeneous due to the nature of the 
depositional process. In a producing oil or gas field. the deposi- 
tional heterogeneity is aggravated by the unbalanced process of oil 
or gas withdrawal through disparate producing vertical wells. Over- 
all, this leads to large pressure and saturation imbalances in the 
various sections of a field and uneven drainage resulting in lower 
ultimate hydrocarbon recovery. Horizontal wells have been primar- 
ily drilled for higher productivity, but they now hold the potential for 
increasing ultimate recovery bacuse they provide means to over- 
come the detrimental effects of lateral reservoir heterogeneity on 
recovery. The oil industry generally has a good grasp on the verti- 
cal heterogeneity through logs, but poor understanding of laterial 
heterogeneities because no direct measurement had been 
available. This paper presents field examples of Formation Mi- 
croScanner (FMS) logs. tradional logs, logging while drilling logs, 
Repeat Formaticn Tester (RFT) data and production logs. These 
examples illustrate the laterial heterogeneities as revealed by hori- 
zontal wells. These examples come from _ naturally-fractured 
reservoirs where the effect of heterogeneities is spectacular and 
from matrix permeability reservoirs where the impact is perhaps 
less significant, but nevertheless very substantial. Modeling work to 
substantiate the beneficial effect of horizontal drainage on recovery 
in heterogeneous reservoirs is also presented. 5 refs., 9 figs. 


171 (NEI-NO—129, pp. 639-646) Control of inflow pertor- 
mance in a horizontal well. Tailby, R. (Statoil, Stavanger 
(Norway)); Alvestad, J.; Henriquez, A. 1991. 499p. (CONF- 
9105273—-Vol.1-BK2: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

A flexible and cost-effective control of the inflow performance of 
horizontal wells by the use of multiple completions inside 
prepacked screens or perforated liners is presented. By opening up 
a considerably longer interval than a conventional well, horizontal 
drilling has increased individual wells rates, increased recovery and 
led to economically robust development of marginal deposits. Con- 
ventional completion puts these wells at risk when premature gas 
or waterbreakthrough occurs, since this may reduce both oil pro- 
duction rate and ultimate recovery due to operational constraints 
on gas and water treatment. The conundrum presented by such 
wells is that although zone contro! and selectivity are vital, the 
usual well maintenance technique, wireline, is impractical. Other 
conventional techniques available are either cumbersome, expen- 
sive or somewhat unsuited to an offshore environment. A newly 
developed and qualified through- flowline (TFL) based concept has 
been designed for this application. Under full well control, predeter- 
mined zones may be isolated, opened or chocked back in order to 
control the individual production rates from each zone. Sensitivity 
of rate distributions between the different completed intervals 
versus total well rate and produced fluid properties has been inves- 
tigated. It is shown that the use of multiple TFL-serviceable 
completions combined with individual choke settings of the different 
intervals gives better production performance than conventional 
horizontal well completions. This technology is well suited for 
production of this oil zones, reservoirs with dipping layers with dif- 
ferent permeabilities and completions where completion damage 
governs inflow characteristics. 5 refs., 14 figs., 1 tab. 


172 (NEI-NO-129, pp. 647-656) Modeling of presssure 
drop for three-phase flow in horizontal wells. Korady, V. (inst. 
Francais du Petrole (France)); Renard, G.; Lemonnier, P. 1991. 


499p. (CONF-9105273-Vol.1-BK2: 6. European symposium on im- 
proved oil recovery. Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1. book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

In most usual situations. the flow into a horizontal well will be 
turbulent due to high flow rates and is expected to have a large im- 
pact on the well behavior and production performance. Therefore, 
accurate pressure drop calculations are needed for a proper repre- 
sentation of mono- and multi-phase flow in the well bore. This is of 
great interest when simulating highly permeable oil rims when wa- 
ter or gas coning may occur. Wellbore hydraulics taken from the 
Pepite model have been incorporated into the three-phase, three- 
dimensional and fully implicit simulator Dcore. A numerical solution 
of pressure drop calculations has been checked against semi- 
analytical solutions. Then a series of numerical simulations were 
performed at full field-scale. Results are presented showing the ef- 
fects of pressure drop on along-hole inflow and wellbore pressure, 
water oil and gas oil interfaces and breakthrough time. 13 regs., 14 
figs., 1 tab. 


173 (NEI-NO—129, pp. 685-694) An analysis of composi- 
tion and rate effects in gravity stabilized gas injection. Foulser, 
R.W.S. (PEDSV, Winfrith technology Centre, Dorset (UK)); 
Goodyear, S.G.; Townsley, P.H. 1991. 499p. (CONF-9105273— 
Vol.1-BK2: 6. European symposium on improved oil recovery, 
Stavanger (Norway), 21-23 May 1991). In 6. European symposium 
on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

Gravity stabilized gas flooding is believed to have considerable 
potential as an improved oil recovery (IOR) process in North Sea 
fields. This paper considers the mechanisms affecting the displace- 
ment efficiency. A theoretical analysis of gas flooding using the 
method of characteristics is summarised. A major result of this 
analysis is that the process should not be thought of as oil draining 
into an oil bank, but rather in terms of oil being left behind. An ana- 
lytical expression for the process efficiency in secondary flooding is 
derived, which for a given oil relative permeability Corey exponent 
is a function of a single dimensionless variable. Numerical simula- 
tions are presented and compared with the predictions from 
theoretical models. The following topics are discussed: The com- 
position of recovered oil; the effect on recovery of the initial 
reservoir oil composition and the injected gas composition; the ef- 
fect of displacement rate on efficiency; the effect of rock properties 
on efficiency. 9 refs., 11 figs. 


174 (NEI-NO-129, pp. 695-704) The effects of wettability 
and heterogeneities on the recovery of waterflood residual oil 
with low pressure inert gas injection, assisted by gravity 
drainage. Dullien, F.A.L. (Department of Chemical Engineering, 
Univ. of Waterloo, ON (Canada)); Catalan, L.; Collins, A. 1991. 
499p. (CONF-9105273-—Vol.1-BK2: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

It is shown that in the laboratory a very high percentage of the 
waterflood residual oil can be recovered with low pressure inert 
gas injection, assisted by gravity drainage, from both water-wet 
and oil-wet samples. A mixed wet semipermeable paste assures 
the production of both oil and water but it prevents gas production. 
Stacks of short core plugs can be produced equally as a single 
long core if a coarse version of the mixed wet paste is used 
between adjacent plugs. In water-wet cores displacement of water- 
flood residual oil requires a positive spreading coefficient of oil on 
water in air. Parallel-type macroscopic heterogeneities in the 
formation may have relatively little effect on the course of oil recov- 
ery, but they prevent a uniform saturation to be established in the 
core cross-section. Microscopic pore scale heterogeneities de- 
crease the recovery efficiency. 5 refs., 8 figs., 3 tabs. 


175 (NEI-NO-129, pp. 705-716) The effect of film flow on 
the mobilization of waterflood residual oll by gas flooding. 
Oeren, P.E. (Statoil, Stavanger (Norway)); Pinczewski, W.V. 1991. 
499p. (CONF-9105273—Vol.1-BK2: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only). 
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The importance of film flow in the displacement of waterflood 
residual oil by gas flooding in glass micromodels under strongly 
water wet conditions was studied both experimentally and theoreti- 
cally. Measured oil and water film thicknesses are presented and 
compared with film thicknesses computed from a solution of the 
augmented Young-Laplace equation. Both the computed water and 
oil film thicknesses are shown to be in good agreement with those 
observed in micromodel displacement experiments. The conductiv- 
ity of oil and water films was determined from computed film 
velocity profiles and these are shown to provide good first order es- 
timates of the time scales associated with pore scale displacement 
events observed in the micromodel experiments. It is concluded 
that film flow plays an important role in determining the nature of 
the displacement processes on the pore scale. 17 refs., 9 figs. 


176 (NEI-NO—129, pp. 717-726) A numerical and analyti- 
cal study of offshore oll rim depletion during tertiary gas 
injection. Roberts, LJ. (PEDSU, Winfrith Technology Centre, 
Dorset (UK)); Hulbert, G. 1991. 499p. (CONF-9105273—Vol.1-BK2: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 2. Order Number DE92715576. Source: 
OSTI; NTIS (US Sales Only). 

This paper considers the optimization of tertiary gas injection 
projects in the off-shore environment. It is shown that the best de- 
pletion strategy is to produce fluids from within the watered out 
zone with wells being recompleted downwards as the flood front 
advances. The production behavior is dominated by the coning of 
oil and gas. A model North Sea reservoir is investigated using a 
fully implicit reservoir simulator and a semi-analytic technique. It is 
shown that the semi-analytic method can be used to determine the 
viability of, and optimize, some projects without resorting to de- 
tailed numerical simulation calculations. Initially the oil bank is too 
thin to sustain an economically viable production rate. As the gas 
invades the reservoir the oil bank grows and the oil production rate 
increases. The oil production profile is optimized by careful posi- 
tioning of the production completions below the oil-water contact. 
Wells are worked over as the oil bank advances. When all pro- 
duced gas is being recycled the optimum oil production profile is 
obtained when the platform gas handling capacity is fully utilized. 
10 refs., 9 figs., 2 tabs. 


177 (NEI-NO—129, pp. 729-738) Evaluation of the poten- 
tial application of the WAG process in a North Sea reservoir. 
Olsen, G. (Norsk Hydro, Oslo (Norway)); Skauge, A.; Stensen, J. 
Aa. 1991. 499p. (CONF-9105273-Vol.1-BK2: 6. European sympo- 
sium on improved oil recovery, Stavanger (Norway), 21-23 May 
1991). In 6. European symposium on improved oil recovery.V. 1, 
book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

This paper discusses the potential increase in oil recovery due to 
injection of water alternating gas (WAG). The WAG process is 
compared to waterflooding and gas injection. The mechanisms of 
the WAG process which makes the process interesting for a North 
Sea reservoir are discussed. The application of a WAG scheme is 
discussed with regard to the field restrictions and possibilities of 
Norwegian reservoirs. The WAG process is found to improve the 
oil recovery primarily due to improved vertical sweep efficiency. 
Cross-sectional models have been used to study the sensitivity to 
variations in vertical permeability. The paper also reports results of 
multi-phase displacement experiments using sequences of gas and 
water injections. The oil recovery by primary and secondary injec- 
tion of both gas and water have been measured both on Berea 
sandstone cores and sandstone reservoir cores. The measure- 
ments include experiments at realistic reservoir conditions using 
reservoir fluids, and also series of experiments performed at re- 
duced pressure and temperature utilizing model fluids. 23 refs., 8 
figs. 


178 (NEI-NO—129, pp. 739-747) Surfactant flooding un- 
certainty analysis. Bu, T. (Norsk Hydro Research Centre, Bergen 
(Norway)); Aanonsen, S.I. 1991. 499p. (CONF-9105273—Vol.1-BK2: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 2. Order Number DE92715576. Source: 
OSTI; NTIS (US Sales Only). 


Surfactant flooding is a process that is sensitive to a number of 
process and field related parameters. Even if core flooding at 
reservoir conditions has demonstrated an efficient recovery pro- 
cess with a certain chemical system a high degree of uncertainty 
remains regarding the field performance. In this paper, probability 
distribution fuctions for several performance parameters will be de- 
veloped; applying a simple predictive model and Monte Carlo 
Simulation. This scheme can also be used for regression and sen- 
sitivity analysis, and for obtaining measures of value of information 
assigned to a pilot. Even if the technical apparatus constructed 
along these lines may become quite complex, one should bear in 
mind that the results are only as valid as are the underlying as- 
sumptions. Since these assumptions usually are quite subjective, 
so are their implications. 6 refs., 7 figs., 2 tabs. 


179 (NEI-NO-129, pp. 749-758) Dilute surfactant flooding 
tor North Sea applications - technical and economic consider- 
ations. Bonder, P.L. (Shell Research B.V. (Netherlands)). 1991. 
499p. (CONF-9105273-Vol.1-BK2: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

The North Sea contain a considerable target for surfactant flood- 
ing. A dilute surfactant flooding concept which utilizes a low (1%) 
concentration of active surfactant, applied during waterflooding, 
was developed in the laboratory and evaluated for fullscale applica- 
tion. The technical evaluation revealed an unacceptably high risk 
related to lack of detailed understanding of the process mecha- 
nisms operating in the reservoir. Economic studies showed that the 
method developed, if successful, would result in a technical cost 
per incremental barrel of some $90 (at 15% discount rate), and 
thus is not viable for North Sea applications in the foreseeable fu- 
ture. 12 refs., 4 figs., 2 tabs. 


180 (NEI-NO-129, pp. 759-768) Well test verification of 
the technical potential for improved oll recovery by surfactant 
flooding in the Gulltaks field. Gilje, E. (Statoil, Stavanger (Nor- 
way)); Kristensen, R.; Malkdal, T.; Vikane, O. 1991. 499p. 
(CONF-9105273-Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

The residual oil saturation of 0.35-0.40 after waterflooding in high 
quality Brent sands in the Gullfaks Field constitutes an excellent 
opportunity for improving the oil recovery by surfactant flooding. In 
order to assess the technical potential for improved oil recovery, 
Statoil decided in 1989 to initiate a surfactant flooding development 
program for Gulltaks application comprising: surfactant production, 
characterization, screening and optimization. Based on the labora- 
tory documented improved recovery results, the Gullfaks licence 
owners in June 1990 approved the implementation of a single-well 
surfactant test to verify the improved oil recovery potential. During 
the second half of 1990 test design was approved, a target well 
selected and nine tons of active surfactant produced. The detailed 
plans for the test were finalized in early January 1991 and the test 
started February 1 and was scheduled to be finished in the Middle 
of March. The main goals for the test are to: Measure the residual 
oil saturation after waterflooding; Verify the technical potential for 
improved recovery by surfactant flooding; Estimate the degree of 
surfactant retention in the reservoir; Observe and control foaming 
and emulsion breaking problems. The surfactant system selected is 
a branched ethoxylated sulphonate documented to have an oil 
mobilization efficiency of 60 Sm%/ton based on core flood experi- 
ments. The data from the test will be utilized for history matching in 
a chemical flood simulator in order to derive a consistent under- 
standing of the displacement mechanisms at laboratory and field 
conditions. 8 refs., 11 figs., 5 tabs. 


181 (NEI-NO-129, pp. 769-775) Improved oil recovery 
surfactants based on lignin. DeBons, F.E. (Texaco Exploration 
and Production Techn Dept., TX (USA)); Whittington, L.E. 
1991. 499p. (CONF-9105273—Vol.1-BK2: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 2. 
Order Number DE92715576. Source: OSTI; NTIS (US Sales Only). 
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The limited supply and increasing cost of petroleum-based sur- 
factants for chemical enhanced oil recovery have led Texaco to 
study renewable resources as sources of improved oil recovery 
(I1OR) surfactans. The starting material of choice is lignin, the 
second most abundant organic chemical on earth. Lignins are pro- 
duced in large quantities as waste in pulp and paper mills and are 
very inexpensive. Practical IOR surfactants have been developed 
from lignin by combining lignosulfonates and fatty amines, derived 
from other renewable resources. The lignosulfonate-amine combi- 
nation is surface active and replaces the oil soluble component of 
conventional IOR surfactant systems. A variety of lignosulfonates 
can be combined with many fatty amines to produce this novel IOR 
surfactant component. Oil recoveries from Berea sandstone cores 
match or exceed those using conventional petroleum based surfac- 
tant systems. Oil is produced efficiently and at much lower cost with 
the lignin surfactant systems. These novel surfactant systems have 
been laboratory tested at a wide variety of reservoir conditions. 
They are applicable at the same temperature and salinity conditions 
as conventional petroleum sulfonate surfactant systems. They have 
been developed for reservoirs in USA, Germany and the North 
Sea. This paper discusses formulations, oil recovery results, and 
the significant cost savings and improved project economics ob- 
tained when these new lignin surfactants are substituted for part of 
a petroleum based IOR surfactant system. 4 refs., 5 figs., 3 tabs. 


182 (NEI-NO—129, pp. 777-787) Alternatives to the salin- 
ity gradient for controlling the effects of dispersion in 
surfactant floods. Barker, J.W. (BP Research Centre, Sunbury- 
on-Thames (UK)). 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. 
European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 2. Order Number DE92715576. Source: 
OSTI; NTIS (US Sales Only). 

Numerical simulation is used to review the effects of middle 
phase mobility on the efficiency of a three-phase surfactant flood 
and the use of a salinity gradient to counter the adverse effects of 
dispersion (by producing "self-sharpening” of the surfactant slug). 
Alternative means of producing self-sharpening behavior are then 
investigated. Inclusion of an alcohol in the chemical slug is shown 
to be a viable alternative to a salinity gradient, provided that the 
phase behavior properties of the alcohol are chosen correctly. How- 
ever, under the assumptions that optimal salinity is independet of 
surfactant concentration and that surfactant partitions almost wholly 
into the middie phase when that phase exists, it is not possible to 
achieve self-sharpening behavior merely by varying the formulation 
of the surfactant within the chemical slug. 17 refs., 21 figs. 


183 (NEI-NO-129, pp. 789-801) Coreflood experiments 
with surfactant systems for IOR: computer tomography stud- 
les and numerical modeling. Alvestad, J. (Statoil, Stavanger 
(Norway)); Gilje, E.; Hove, A.O.; Langeland, O.; Maldal, T.; 
Schilling, B.E.R. 1991. 499p. (CONF-9105273-Vol.1-BK2: 6. Euro- 
pean symposium on improved oil recovery, Stavanger (Norway), 
21-23 May 1991). In 6. European symposium on improved oil re- 
covery.V. 1, book 2. Order Number DE92715576. Source: OSTI; 
NTIS (US Sales Only). 

This paper addresses the dynamic behavior of surfactant sys- 
tems for improved oil recovery (IOR) applications in terms of phase 
behavior and coreflood recovery processes. Extensive measure- 
ments of phase behavior have provided a good characterization of 
the phase diagram of a brine, surfactant and heptane system. The 
surfactant system does not require any cosurfactant to obtain mid- 
die phase microemulsions. Tertiary recovery surfactant coreflood 
experiments have been performed and the dynamic process in the 
core have been studied using computer tomography (CT). Effluent 
analysis has also been performed. A new phase-behavior- model 
based on direct interpolation of experimental data combined with 
correlations has been developed and used for the modeling of the 
phase behavior of this overall three-component system (brine, hep- 
tane and surfactant). A tertiary coreflood recovery test has been 
simulated using a compositional chemical flooding simulator with 
the new phase-behavior model. The CT-analysis reveals informa- 
tion of the surfactant flooding mechanism which is important for 
consistent numerical modeling of the flooding process. The numeri- 
cal simulations reproduce the main features of the flooding 


process. Sensitivities illustrate the effect of important and uncertain 
parameters. 17 refs., 17 figs., 2 tabs. 


184 (NEI-NO-129, pp. 823-841) Miscible displacement in 
fractured-porous media (theory and experiments). Basnier, K. 
(Moscow Inst. of Oil and Gas, Moscow (USSR)); Bedrikovetskii, P. 
1991. 499p. (CONF-9105273-Vol.1-BK2: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 2. 
Order Number DE92715576. Source: OSTI; NTIS (US Sales Only). 
The hydrodynamical theory of the miscible displacement in 
fractured-porous media (FPM) that describes convective, gravita- 
tional, diffusive mechanisms of the recovery from blocks and 
hydraulic interaction between blocks and cracks is developed. The 
solution of the inverse problem is obtained to determine FPM prop- 
erties from data from laboratory displacement. 8 refs., 10 figs. 


185 (NEI-NO—129, pp. 823-841) An experimental study of 
waterflooding and depressurization relevant to gas conden- 
sate reservoirs. Naylor, P. (APS, Winfrith Technology Centre, 
Dorset (UK)); Sargent, N.C. 1991. 499p. (CONF-9105273—Vol.1- 
BK2: 6. European symposium on improved oil recovery, Stavanger 
(Norway), 21-23 May 1991). In 6. European symposium on im- 
proved oil recovery.V. 1, book 2. Order Number DE92715576. 
Source: OSTI; NTIS (US Sales Only). 

Development options for gas condensate reservoirs are to de- 
pressurise the reservoir, maintain the pressure by water injection 
or to maintain the pressure by gas injection. The depressurisation 
option may itself allow water to flood the reservoir from any at- 
tached aquifer. Thus, evaluation of the options depends critically 
on the interaction between the condensate and water. This paper 
describes as series of low pressure core flooding experiments car- 
ried out to investigate these interactions. Key parameters of 
interest are the saturation at which gas is trapped during water- 
flooding and the saturation required for remobilisation during 
subsequent depressurisation. The variation of these parameters 
has been studied as a function of initial gas saturation, waterflood- 
ing during depressurisation, rock type and depressurisation rate. It 
was found that the trapped gas saturation on waterflooding de- 
pended on the initial gas saturation in the manner expected from 
Land’s correlation. In all experiments hysteresis was found be- 
tween the trapped gas saturation and the gas saturation at which 
remobilisation occurred during depressurisation. Waterflooding dur- 
ing depressurisation did not effect the saturation at which gas was 
remobilised. Depressurisation rate was not found to affect the gas 
saturation at which remobilisation occured. 6 refs., 6 figs., 4 tabs. 


186 (NEI-NO—129, pp. 831-841) Discrete element model 
ing of borehole mechanics. Thallak, S. (Univ. of Waterloo, ON 
(Canada)); Dussenault, M.; Rothenberg, L. 1991. 499p. (CONF- 
9105273—Vol.1-BK2: 6. European symposium on improved oil 
recovery, Stavanger (Norway), 21-23 May 1991). In 6. European 
symposium on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

We present two-dimensional discrete element method (DEM) 
analyses to simulate a borehole in granular material. This simula- 
tion is two-dimensional plane strain, and we have succeeded in 
developing an approach for flow coupling to steady-state flow con- 
ditions. Results of these simulations suggest a number of 
behavioral features and deformation mechanisms. The stress distri- 
bution around the borehole clearly reflects a type of non-linear 
elastic behavior with elasto-plastic dilatant mechansisms. In 
anisotropic stress fields, the simulated borehole demonstrates the 
development of breakouts at 90° to the direction of application of 
the principal stress. An outwardly directed fluid-flow has a dramatic 
stabilizing effect on the material in the borehole wall; conversely, if 
fluid-flow is inwardly directed, the pore fluid gradient has a destabi- 
lizing effect on the borehole. We also discuss some implications of 
pore-fluid injection on in-situ hydraulic fracturing in unconsolidated 
reservoirs. It is evident that DEM methods have great power in em- 
ulating realistic behavior of granular or fractured geomaterials in 
complex conditions. Wheras they are not a design tool at the 
present time, they provide more insight into mechanisms, and this 
insight helps guide other numcerical analysis approaches. 11 refs., 
9 figs. 
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187 (NEI-NO-12S. pp. 841) Temperature and stress field 
around a borehole during enhanced oil recovery by a method 
of fluid injection. Hoika. K. (Univ. of Waterloo. Department of 
Earth Sciences, ON (Canada)): Dusseault, M.B. 1991. 499p. 
(CONF-9105273-Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI: NTIS (US Sales Only). 

A new analytical solution of potential practical value has been 
achieved. It solves for temperature and stress fields around a bore- 
hole during hot fluid injection, as is common in Enhanced Oil 
Recovery. The solution quantifies the large reduction or increase of 
the induced thermoelastic stress during cold or hot fluid injection, 
which have a great importance in borehole stability problem, or in 
induced fracturing. The steady-state temperature field has been 
solved by coupling convection and conduction for the axisymmetric 
borehole. It has been achieved by coupling energy conservation 
with mass conservation. This coupled solution is compared to the 
temperature field with heat flow by convection only, and then to the 
temperature distribution with conduction only. It is shown that the 
temperature field depends on both hydraulic and thermal conduc- 
tivity of the rock. Conditions under which either convection or 
conduction terms can be neglected are defined. Using three kinds 
of temperature field (convective, conductive and mixed), the in- 
duced thermoelastic stresses are calculated for each case. Analytic 
assumptions are: plane strain; linear eleastic and thermoelastic 
rock behavior; axisymmetric stress, displacement, and temperature 
field; and, equilibrium of motion. It is shown that, depending on the 
heat and fluid flow properties, induced thermal stresses are differ- 
ent for various types of rocks. 


188 (NEI-NO—129, pp. 843-847) Oll field development us- 
ing in-situ combustion in combination with foam systems and 
alkaline solution. Abasov, M.T. (inst. of Deep Oil and Deposits, 
Academy of Sciences, Azerbaijanu (USSR)); Khismetov, T.V. 1991. 
499p. (CONF-9105273—Vol.1-BK2: 6. European symposium on im- 
proved oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. 
European symposium on improved oil recovery.V. 1, book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

In this paper the results of experimental and field investigation of 
enhanced oil recovery (EOR) methods combining in-situ combus- 
tion with foam systems injection and alkaline flooding are 
generalized. 4 figs. 


189 (NEI-NO-129, pp. 849-862) In-situ combustion (ISC) 
in fractured heavy oll reservoirs. Greaves, M. (School of Chemi- 
cal Engineering, Univ. of Bath, Bath (UK)); Javanmardi, G.; Field, 
R.W. 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. European sym- 
posium on improved oil recovery, Stavanger (Norway), 21-23 May 
1991). In 6. European symposium on improved oil recovery.V. 1, 
book 2. Order Number DE92715576. Source: OSTI; NTIS (US 
Sales Only). 

In situ combustion of heavy and also light crude oil was success- 
fully propagated in a cylindrical sandstone core, with an adjacent 1 
mm surrounding simulated fracture, during a series of dry combus- 
tion testing using air and 35% oxygen. Combustion peak 
temperatures up to 830°C were achieved with air, but oxygen uti- 
lization was less efficient than with enriched air. The combustion 
front was cone shaped as first observed by Schulte and de Vries. 
The extent of the front tended to increase with increasing combus- 
tion peak temperature. Most of the oil was recovered during the 
first half of the tests, which tends to support the views that the 
main mechansism is thermal expansion and evaporation in the 
fracture. Measured air oil ratios (AORs) are significantly reduced 
on this basis. Appreciable low temperature oxidation occured in all 
runs, particularly during the early part of the tests. This was most 
severe in those tests which used enriched air. The “fuel” produced 
by low temperature oxidation (LTO) reactions was probably benefi- 
cial in promoting combustion. Substantial upgrading of the heavy 
Wolf Lake Oil occured in the enriched air tests, but at the expense 
of increased fuel consumption. 9 refs., 23 figs., 4 tabs. 


190 (NEI-NO-129, pp. 863-872) Water of condensation 
and the steam condensation front during steamdrive. Palm- 
gren, C.T.S. (Dietz Lab., Univ. of Delft, Delft (Netheriands)); 
Bruining, J.; Haan, H.J. de; Guemrah, F.; Biezen, E.N.J. 1991. 


499p. (CONF-9105273-Vol.1-BK2: 6. European symposium on im- 
proved oil recovery. Stavanger (Norway), 21-23 May 1991). In 6 
European symposium on improved oil recovery.V. 1, book 2. Or- 
der Number DE92715576. Source: OSTI; NTIS (US Sales Only) 

This study concentrates on process parameters affecting the be- 
havior of the steam condensation front (SCF) is slightly dipping 
reservoirs during displacement of low and medium viscosity oils. A 
scaled vacuum model for studying the displacement process in the 
laboratory has been designed and constructed. The temperature 
field in the scaled model is measured by an infrared camera. The 
measurements clearly show heat transported into the oil zone by 
an underrunning tongue of water of condensation. We show that 
the underrunning watertongue in itself has a negligible effect on the 
amount of oil produced during a steamdrive. However, the heat 
conveyed into the downstream region does influence the behavior 
of the SCF, and thus affects the amount of oil produced. Moreover, 
heat losses to cap- and baserock also strongly influence the be- 
havior of the SCF and postpone steam breakthrough. The two- 
dimensional stream fuction model is used to calculate the SCF dis- 
placement. The model has been extended to incorporate heat 
losses, and heat transfer into the oil zone by the water tongue. We 
use the results of the calculations in combination with the results 
from scaled vacuum models to evaluate the importance of the two 
aspects in a typical field situation. 8 refs., 6 figs., 3 tabs. 


191 (NEI-NO-129, pp. 873-881) Validation and applica- 
tion of probabilistic simulation for fluid flow through porous 
media. Batenburg, D.W. van (Dietz Lab., Delft Univ., Delft (Nether- 
lands)); Bakken, H.; Bruining, J.; Palmgren, C.T.S. 1991. 499p. 
(CONF-9105273—Vol.1-BK2: 6. European symposium on improved 
oil recovery, Stavanger (Norway), 21-23 May 1991). In 6. Euro- 
pean symposium on improved oil recovery.V. 1, book 2. Order 
Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

The non-linear partial differential equations describing oil-water 
displacement in porous media can be solved using a probabilistic 
simulation technique. Results have been presented by various au- 
thors. However, an elaborate proof of the technique has as yet not 
been presented. The results of a probabilistic simulator, are vali- 
dated using a one dimensional solution in closed form of the 
Buckley-Leverett problem including capillary forces. Subsequently 
the simulator is applied to study the effect of permeability hetero- 
geneity on displacement characteristics. Both one and two 
dimensional examples are presented. 3 refs., 9 figs. 


192 (NEI-NO-129, pp. 911-917) The representation of 
thermally fractured water injection wells in biack-oil 
simulators. Fjerstad, P.; Clifford, P. 1991. 499p. (CONF-9105273- 
Vol.1-BK2: 6. European symposium on improved oil recovery, 
Stavanger (Norway), 21-23 May 1991). In 6. European symposium 
on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

It is widely recognized that the cooling of the reservoir rock by 
cold water injection changes the rock stresses around the wellbore 
and in the immediate surroundings of the injection well. The cool- 
ing of the rock causes the rock fracture pressure to decrease and 
the possibility of fracturing the formation might occur. The repre- 
sentation of thermally induced fractures in black-oil reservoir 
simulators is currently modeled using an appropriate change in 
skin factors which in turn represents the change in injectivity for 
the particular well. Assigning a change in skin factor based on 
thermally induced fractures is currently based on rough estimates 
of what the well injectivity should be after a fracture has occured. 
This method describes only flow between the well and the well grid 
block and is inadequate when attempting to describe fracture and 
fluid flow from the injection well towards neighbouring grid blocks 
in reservoir simulation models. This paper describes a predictive 
simulation study of the time dependent propagation of thermally in- 
duced fractures and the effect of these on waterflooding of the 
Gyda reservoir in the North Sea. The low permeability of the Gyda 
formation will make thermal fracturing essential in achieving ade- 
quate water injection rates. A method has been developed to 
accurately calculate the transmissibility between the simulator grid 
block and the well in the grid block assuming a thermally induced 
fracture is present in the well grid block. The method developed 
accounts for the time dependent increase in transmissibility as the 
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fracture grows with time. It is also shown that the new method 
decribes flow more accurately from the well block towards neigh- 
bouring grid blocks. 18 refs., 15 figs.. 1 tab 


193 (NEI-NO-129, pp. 911-917) Pendant drop interfacial 
measurements using image processing techniques. Huygens, 
R.J.M. (Dietz Lab., Delft Univ. of Technology, Delft (Netherlands)): 
Ronde, H.: Hagoort. J. 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. 
European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1. book 2. Order Number DE92715576. Source: 
OSTI; NTIS (US Sales Only). 

Interfacial tensions are important parameters in recovery pro- 
cesses, particularily in Enhanced Oil Recovery processes. Hence 
for the evaluation of these processes reliable and accurate mea- 
surement techniques for interfacial tensions are indispensable. In 
this paper we describe a new pendant drop apparatus for high 
pressures and temperatures and the application of image process- 
ing for the interpretation of pendant drops. To illustrate the 
capabilities of this new apparatus and the new processing 
technique we report a serie of experimental on oil/water/steam sys- 
tems. Furthermore, we present a new direct calculation method for 
determining the interfacial tension from processed images. The 
main conclusions of this paper are that (1) image processing con- 
siderably improves the quality of pendant drop measurements and 
that (2) the new direct calculation method is less time consuming 
than existing methods. & refs., 7 figs., 2 tabs. 


194 (NEI-NO—-129, pp. 919-922) The influence of the oil 
composition on the phase behavior and properties of surtac- 
tant/brine/crude oll systems. Hoffmann, G. (Petroleum Inst. 
(Germany)); Kessel, D. 1991. 499p. (CONF-9105273—Vol.1-BK2: 
6. European symposium on improved oil recovery, Stavanger (Nor- 
way), 21-23 May 1991). In 6. European symposium on improved 
oil recovery.V. 1, book 2. Order Number DE92715576. Source: 
OSTI; NTIS (US Sales Only). 

For the better understanding of crude oil mobilization process 
with surfactant flooding, the effects of ethoxylated sulfonates and 
salinity on some crude oilsurfactant/brine systems were investi- 
gated. The results clearly show that for fixed temperature salinity 
and surfactant are mainly responsible for the formation of three- 
phase-systems and for the distribution of the different components 
of the crude oil in the different phases of these systems. When 
aqueous solutions of ethoxylated sulfonates with a distinct degree 
of ethoxylation are equilibrated with an equal volume of crude oil, a 
middie-phase microemulsion (ME phase) will be formed in a spe- 
cific salinity range. It could be shown that the solubilized crude oil in 
the middie phase consists of a wide range of components, such as 
alkanes, alkylated cyclohexanes, alkylated benzenes, isoprenoids, 
alkylated phenanthrenes, and aromatic steroids. 4 refs. 6 figs. 


195 (NEI-NO-129, pp. 923-927) Supercritical fluids for 
enhancing recovery in a gas condensate reservoir. Cucuiat, 
I.M. (ICPG, Cimpina (Romania)). 1991. 499p. (CONF-9105273— 
Vol.1-BK2: 6. European symposium on improved oil recovery, 
Stavanger (Norway), 21-23 May 1991). In 6. European symposium 
on improved oil recovery.V. 1, book 2. Order Number 
DE92715576. Source: OSTI; NTIS (US Sales Only). 

Miscibility between liquefied petroleum gases (LPG) mixtures at 
supercritical conditions with both liquid hydrocarbons resulted from 
retrograde condensation in a gas condensate reservoir and the 
reservoir gas was proved by laboratory experiments. A field test 
partially confirmed the possibility of increasing the productivity of 
some wells blocked by liquid hydrocarbon deposits around the 
wells. 5 refs., 3 figs., 3 tabs. 


196 (NEI-NO—129, pp. 947-956) Optimization of a surtac- 
tant flooding process by core flood experiments. Skauge, A. 
(Norsk Hydro (Norway)); Garnes, J.M.; Moerner, O.J.; Torske, L. 
1991. 499p. (CONF-9105273—Vol.1-BK2: 6. European symposium 
on improved oil recovery, Stavanger (Norway), 21-23 May 1991). 
In 6. European symposium on improved oil recovery.V. 1, book 2. 
Order Number DE92715576. Source: OSTI; NTIS (US Sales Only). 

As a part of the preparation for a surfactant flooding pilot in a 
North Sea oil reservoir, several hundred core flood experiments 


have been performed. This paper summarizes the experience ob- 
tained from these core floods. The experiments were carried out at 
a temperature of 90°C, using seawater as the brine, and a modi- 
fied reservoir crude as the oil phase. The purpose of these 
experiments was to define the surfactant slug design for obtaining 
a maximum oil recovery per unit surfactant. The core flood experi- 
ments involved variation of critical parameters like surfactant 
concentration, slug size and microemulsion phase behavior. The 
core floods are compared not only by the optimum defined as the 
maximum in the volumetric oil recovery per volume of surfactant 
injected, but also by several other requirements like early oil break- 
through, high fractional flow of oil, low pressure buildup and low 
surfactant retention. 18 refs., 11 figs. 


197 (NEI-NO—129, pp. 957-966) Improved oll recovery 
resource potential of Norwegian North Sea sandstone reser- 
voirs. Hinderaker, L. (Norwegian Petroleum Directorate (Norway)); 
Bygdevoll, J. 1991. 499p. (CONF-9105273—Vol.1-BK2: 6. Euro- 
pean symposium on improved oil recovery, Stavanger (Norway), 
21-23 May 1991). In 6. European symposium on improved oil re- 
covery.V. 1, book 2. Order Number DE92715576. Source: OSTI; 
NTIS (US Sales Only). 

The potential for improved oil recovery by surfactant flooding and 
by water alternating gas injection (WAG) in Norwegian North Sea 
sandstone reservoirs has been evaluated. 15 fields containing vari- 
ous formation and reservoirs have been studied, some very 
roughly and some in more detail. Reservoir types that seem to be 
suitable for surfactant flooding or for WAG have been identified. 
The volume of remaining oil after waterflood has been taken as a 
starting point in these fields to obtain a range for the potential in- 
crease in oil reserves. Other improved oil recovery (IOR) methods 
with a possible recovery potential are discussed briefly. Finally, 
some attention is given to the timing of enhanced oil recovery 
(EOR) projects from a national perspective. 18 refs., 11 figs. 


0204 Processing 
Refer also to citation(s) 21, 27, 28 


198 (NIPER-544) Thermodynamics of the hydrodenitro- 
genation of carbazole. Steele, W.V.; Chirico, R.D. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). Oct 1991. 43p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC22-83FE60149. Order Number 
DE91002255. Source: OSTI; NTIS; GPO Dep. 

A thermodynamic analysis, based on accurate expenmental 
Gibbs energies of formation, was completed for the key hydrogen- 
consuming steps in the HDN reaction network for carbazole. The 
results were compared with literature reaction studies. The concept 
of “crossover temperature” is shown to be a valuable tool in the in- 
terpretation of literature reaction-study results. Methods of nitrogen 
removal from aromatic materials are discussed in light of the 
findings of the thermodynamic analysis. It is concluded that the re- 
moval of nitrogen from heterocyclic aromatic nitrogen-containing 
compounds with conventional hydrodesulfurization catalysts, tem- 
peratures, and hydrogen pressures occurs under “thermodynamic 
control” with unavoidably high hydrogen consumption. The report 
also concludes that to reduce hydrogen consumption in the HDN of 
carbazole, pathways via 1,2,3,4a,9a-hexahydrocarbazole must be 
followed. Conditions under which these processes are possible are 
discussed. 36 refs., 9 figs. 


0205 Products and By-Products 
Refer also to citation(s) 40, 41 


199 Moving-bed regeneration of hydrocarbon conversion 
with variable regeneration gas flow. Koves, W.J. 14 May 1991. 
Filed date 14 Nov 1989. Canada Patent patent application 
2002916. 30p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 
Spent hydrocarbon conversion catalyst is regenerated in a vari- 
able gas flow regeneration apparatus in which catalyst particles are 
confined in a vertically-elongated movable bed and contacted in 
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the bed with a hot oxygen-containing gas stream in order to re- 
move, by means of combustion, coke which accumulated on the 
catalyst particles while they were used in a hydrocarbon conver- 
sion zone. The catalyst particles are confined in the bed by means 
of catalyst retention screens. These screens are configured such 
that gas flow through the bed varies from a maximum at the top of 
the bed to a minimum at the bottom of the bed. The variation in 
gas flow is accomplished by varying the size and/or number of gas 
flow apertures in one of the retention screens so that the effective 
cross-sectional area available for gas flow through the screen 
varies from a maximum at the top of the bed to a minimum at the 
bottom of the bed. Varying the gas flow pattern results in the deliv- 
ery of oxygen in a manner which more closely matches the oxygen 
requirement for combustion at each point in the bed, thus increas- 
ing the coke burning capacity of the bed. The catalyst may be 
subjected to additional treatment steps in order to complete the re- 
generation process, such as reduction of the metal component by 
means of hydrogen gas, or halogenation. Catalytic reforming is an 
example of a hydrocarbon conversion process in which the inven- 
tion may be advantageously employed. 12 figs. 


0206 Health and Safety 


200 (NILU-OR-6/91) Air quality monitoring in Kuwait: 
First NILU mission, 5-12 June 1991. Sivertsen, B.; Berg, T.C. 
Norsk Inst. for Luftforskning, Lillestroem (Norway). Jun 1991. 81p. 
Order Number DE92715793. Source: OSTI; NTIS (US Sales Only). 
The report concerns the Norwegian contribution dealing with the 
proposals on air pollution monitoring in Kuwait being based on the 
UNEP/WHO inquiry comprising the planning and undertaking of air 
quality studies in the area. The given tasks are part of the UN 
Inter-Agency Action Plan for the Gulf region comprising the WHO 
proposal for air pollution program in connection with Kuwait oil field 
fires. The latest version of the Norwegian proposals were: Two 
permanent and one mobile monitoring station; sampling stations for 
downwind support; use of dispersion models in an air quality 
surveillance and control program for Kuwait. 9 figs., 5 tabs. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 830, 880, 881, 882, 883, 884, 885 


201 (CONF-8808320-, pp. 17-54) A national policy of 
energy independence: Coal, alternate fuels and America’s se- 
curity. Lawson, R.L. North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1988]. From 
Opportunities in the synfuels industry: SynOps 88; Bismarck, ND 
(United States); 29-31 Aug 1988. In Opportunities in the synfuels 
industry. 309p. Order Number DE91014477. Source: OSTI; NTIS. 

The author discusses the link between energy and economic 
strength for the US and the link between energy and peace. He 
draws attention to the non-market dimensions of the rising 
imported-oil dependence, and to the very high cost of failing to de- 
velop alternatives. He attempts to explain why there is a difference 
between the true cost of imported oil and the market price, i.e., 
why oil is a strategic commodity. The author believes that coal - in 
conjunction with domestic oil, natural gas, alternate sources of 
hydrocarbon energy, nuclear power, and sound policies of conser- 
vation - can provide complete energy flexibility. The paper 
summarizes the objectives that should be contained in a policy for 
energy independence for the US. 


202 (CONF-900845-, pp. 29-47) World oll price and how 
it relates to tuture coal mine development. Marshall, R.T. (Coal 
Association of Canada, Calgary, Alberta (Canada)). North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. [1990]. From Symposium on opportunities in the 
synfuels industry: SynOps 90; Bismarck, ND (United States); 27-30 
Aug 1990. In Opportunities in the synfuels industry. Proceedings. 
345p. Order Number DE91014476. Source: OSTI; NTIS. 

Canada has extensive resources of coal ranging from lignite to 
anthracite. 97% of this coal is low in sulfur averaging less. than 
0.5% SO2. Canadian coal is utilized domestically and internation- 
ally. The paper describes the Canadian coal industry and its 
potential with specific comments on environmental concerns both 


nationally and globally. A discussion on how world oil price relates 
to coal development is included. 


203 (DOE/EIA-0538(91/92-1)) Winter fuels report, week 
ending September 27, 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 3 
Oct 1991. 70p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92002205. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all Petroleum Administra- 
tion for Defense Districts (PADD) and product supplied on a US 
level; propane net production, imports and stocks for PADD's 1, 2, 
3; natural gas supply and disposition and underground storage for 
the United States and consumption for all PADD's; residential and 
wholesale pricing data for propane and heating oil for those states 
participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected cities; and 
US total heating degree-days by city. 37 figs., 13 tabs. 


204 (DOE/EIA-0538(91/92-5)) Winter fuels report, week 
ending October 25, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 31 Oct 
1991. 70p. Sponsored by USDOE, Washington, DC (United States). 
Order Number DE92002484. Source: OSTI; NTIS; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and state and local governments on the following topics: 
distillate fuel oil net production, imports and stocks for ail 
Petroleum Administration for Defense Districts (PADD) and product 
supplied on a US level; propane net production, imports and stocks 
for PADD's 1, 2, and 3; natural gas supply and disposition and un- 
derground storage for the United States and consumption for all 
PADD's; residential and wholesale pricing data for propane and 
heating oil for those States participating in the joint Energy Infor- 
mation Administration (ElA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the United 
States and selected cities; and US total heating degree-days by 
city. 37 figs., 13 tabs. 


0209 Environmental Aspects 


Refer also to citation(s) 68 


205 (DOE/ER/12101-2) Photoassisted oxidation of oil 
films on water: Progress report, January 1991—December 
1991. Heller, A.; Brock, J.R. Texas Univ., Austin, TX (United 
States). Dept. of Chemical Engineering. Aug 1991. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
90ER12101. Order Number DE92002537. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the project is to develop TiO.-based photocata- 
lysts for the solar assisted oxidative dissolution of oil slicks. In a 
TiO2 crystal, absorption of a photon generates an electron-hole 
pair. The electron reacts with surface-adsorbed oxygen, reducing it 
to hydrogen peroxide; the hole directly oxidizes adsorbed organic 
compounds, usually via an intermediate OH radical. Since the den- 
sity of TiO2 (3.8g/cce for anatase, 4.3 g/cc for rutile) is greater than 
that of either oil or seawater, TiO2 crystals are attached to inex- 
pensive, engineered hollow glass microspheres to ensure flotation 
on the oil slick surface. Portions of the microsphere surface not 
covered by TiO2 are made oleophilic so that the microbeads will be 
preferentially attracted to the oil-air interface. 


206 (NILU-OR-21/91) Precipitation quality at Mongstad, 
summer 1990. Aarnes, M.J.; Boehler, T. Norsk Inst. for Luftforskn- 
ing, Lillestroem (Norway). Apr 1991. 56p. (In Norwegian). Order 
Number DE92715795. Source: OSTI; NTIS (US Sales Only). 

The report evaluates the quality of precipitation in the area of a 
petroleum refinery at Mongstad (Norway). The given wind and pre- 
cipitation data are recorded in the summer months of 1990. Wind 
data show a predominant SW direction. The recorded types of 
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precipitation data vary in the area. Data show a dominating wet de- 
position of high-concentrated acid and sulphate in parts of the 
area, and deposition of nitrate and ammonium in other areal parts. 
4 figs., 8 tabs., 6 refs. 


0220 Transport, Handling, and Storage 


207 (WHC-SA-1187) Management of petroleum under- 
ground storage tanks at the Hanford Site. Douglas, L.M.; 
Mihalic, M.A. Westinghouse Hanford Co., Richland, WA (United 
States). Sep 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-910981— 
40: Environmental remediation '91 conference, Pasco, WA (United 
States), 8-11 Sep 1991). Order Number DE92002344. Source: 
OSTI; NTIS; GPO Dep. 

This report represents the timetables, responsible organizations, 
and methods required to comply with the newly promulgated 
Washington Administrative Code (WAC) 173-360 Underground 
Storage Tank (UST) Regulations which became effective Decem- 
ber 29, 1990. This report only addresses UST systems that contain 
nonradioactive material. A total of 84 tanks at the Hanford Site are 
currently regulated under WAC 173-360. In addition, 32 regulated 
tanks have been removed as a result of the federally mandated 
program and the newly implemented state regulations. The majority 
of the USTs at the Hanford Site are operated by Westinghouse 
Hanford; however, one is operated by Kaiser Engineers Hanford 
(KEH) and one by Pacific Northwest Laboratory (PNL). 6 refs. 


0230 Properties and Composition 
Refer also to citation(s) 198, 1354 


208 (TKK-KO/ET—40) Drop size distributions in heavy 
fuel ofl sprays. Paloposki, T. Helsinki Univ. of Technology, 
Otaniemi (Finland). Inst. of Energy Engineering. 1989. 111p. Order 
Number DE92728413. Source: OSTI; NTIS (US Sales Only). 

Experimental data from an earlier study were used to determine 
the applicability of different distribution functions to describe the 
size distribution of droplets in a heavy fud oil spray: The data were 
for a swirl pressure jet nozzle, and a x* statistical test was used 
as a criterion for the goodness-of-it. When the log-normal distribu- 
tion function was applied to the experimental data, the logarithmic 
mean size of the droplets was found to decrease with increasing 
oil preheat temperature and with increasing injection pressure. 
However, the shape of the distribution was found to remain inde- 
pendent of the input conditions, i.e. the logarithmic standard 
deviation was approximately constant 1.76 in all tests. A visually 
very satisfactory fit with the experimental data was obtained in all 
tests, but the values of the x* test statistic were high indicating 
that the log-normal distribution function was not appropriate. When 
the Nukiyama-Tanasawa distribution function was applied to the 
experimental data, no systematic variations in the values of the pa- 
rameters could be observed. A visually very satisfactory fit with the 
experimental data was again obtained in all tests. The values of 
the x* test statistic were lower than those obtained with the log- 
normal distribution function, but the differences were very small. 
The parameters of the log-normal distribution function have more 
meaningful physical interpretations, and their dependence on the 
spray input variables was more regular. The use of the log-normal 
distribution function in the analysis of spray droplet size data is 
recommended in spite of the fact that the Nukiyama-Tanasawa dis- 
tribution function performed slightly better in the x* test. 


0250 Combustion 
Refer also to citation(s) 980 


209 (NEI-DK-675) Gaseous fuel in glass furnaces: Liter- 
ature survey. Linzander, S. (Giafo, Vaexsjoe (SE)). Nordisk 
Gasteknisk Center, Hoersholm (Denmark). Aug 1991 55p. (in 
Swedish). Order Number DE92715419. Source: OSTI; NTIS (US 
Sales Only). 

The production process for melting glass in crucible furnaces 
and tanks is described, together with their design with regard to 
burner positioning and flame-working. The combustion of oil and 


natural gas is also considered, as well as heat transfer to the melt. 
The way the heat is transferred shows great variations between lu- 
minous oil flames and non-lumineous gas flames. Various mehtods 
of thermal gas segregation to yield greater lighting power and in- 
crease direct radiation to the glass are discussed. The Gas 
Research Institute in the USA has expended large amounts on de- 
veloping an entirely new glass melting unit, which differs markedly 
from conventional furnaces. The conversion from oil firing to firing 
with gas is dealt with. There are many factors that need taking into 
account. The design of the burners is important, as is their seal in 
the furnace walls. The flame aspects obtained with oil can also be 
developed using gas. Gaseous fuel has a flame emission of less 
than 0.5 mm. According to information in the literature, this should 
be sufficient to keep a specific melting rate comparable with that of 
oil. In the combustion of fossil fuels, restricting the emission of 
gases such as SO, and NO, is paramount. National as well as in- 
ternational ceiling valves have been laid down, and these will be 
gradually lowered. An account is given of various methods of NO, 
reduction in waste gases. Partial or total replacement of the 
combustion air with clean oxygen gas enables a simultaneous re- 
duction to be achieved in the NO, value of the waste gases and in 
energy consumption. (author) 52 refs. 
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0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 107, 880 
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Refer also to citation(s) 114, 1416 


210 (CONF-9103105—, pp. 167-171) Natural gas recovery 
and brine disposal for geopressured-geothermal wells. Ran- 
dolph, P.L. (Inst. of Gas Technology, Texas City, TX (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (United States). Geothermal Div. 
[1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry, utilities, and gov- 
emment meeting the challenges of the 90's. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI; NTIS. 

Geopressured-Geothermal wells provide energy in three forms: 
hydraulic, thermal, and hydrocarbon. The hydraulic energy is in the 
form of high wellhead pressure and, if utilized, would be recovered 
in the first surface facilities after the wellhead. Natural gas is ex- 
solved from the brine due to reduction in pressure. Although the 
gas content of reservoir brine was less than saturation for some of 
the wells, pressure always dropped below the bubble point pres- 
sure for the gas in solution before the brine reached the surface. 
For the one experiment to date in which thermal energy was uti- 
lized to generate electricity, natural gas energy was recovered 
upstream of the heat exchangers for recovery of thermal energy 
from the brine. A pressure controller in a brine bypass line pro- 
vided an upstream pressure of 550 psi on the heat exchangers. 
The injection pressure for the brine disposal well provided a back 
pressure of up to 450 psi on the flow control valves downstream of 
the heat exchangers. This pressure was sufficient for disposal of 
about 15,000 BPD of brine. With this configuration, about 80% of 
the natural gas was recovered. The rest was either vented to the 
atmosphere or injected into the brine disposal well. Separation of 
natural gas from brine and disposal of the brine are inevitable as- 
pects of any energy recovesy from the geopressured-geothermal 
resource. This paper focuses on these topics, including actions to 
avoid problems due to scale and corrosion. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 204, 830, 868, 880 
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211 (LBL-30353) Survey of state regulatory activities on 
least cost planning for gas utilities. Goldman, C.A. (Lawrence 
Berkeley Lab., CA (United States)); Hopkins, M.E. Lawrence 
Berkeley Lab., CA (United States); National Association of Regula- 
tory Utility Commissioners, Washington, DC (United States). Apr 
1991. 192p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SFO00098. Order Number 
DE92000728. Source: OSTI; NTIS; INIS; GPO Dep. 

Integrated resource planning involves the creation of a process 
in which supply-side and demand-side options are integrated to 
create a resource mix that reliably satisfies customers’ short-term 
and long-term energy service needs at the lowest cost. Incorporat- 
ing the concept of meeting customer energy service needs entails 
a recognition that customers’ costs must be considered along with 
the utility's costs in the economic analysis of energy options. As 
applied to gas utilities, an integrated resource plan seeks to bal- 
ance cost and reliability, and should not be interpreted simply as 
the search for lowest commodity costs. All state commissions were 
surveyed to assess the current status of gas planning and demand- 
side management and to identify significant regulatory issues faced 
by commissions during the next several years. The survey was to 
determine the extent to which they have undertaken least-cost plan- 
ning for gas utilities. The survey included the following topics: (1) 
Status of state PUC least-cost planning regulations and practices 
for gas utilities; (2) type and scope ofnatural gas DSM programs in 
effect, includeing fuel substitution; (3) economic tests and analysis 
methods used to evaluate DSM programs; (4) relationship between 
prudence reviews of gas utility purchasing practices and integrated 
resource planning; and (5) key regulatory issues facing gas utilities 
during the next five years. 34 refs., 6 figs., 10 tabs. 


212 (NEI-NO—144) Norwegian gas supplies to Eastern 
Europe. Haamsoe, B. (Statoil, (Norway)). Norsk Petroleumsforen- 
ing, Oslo (Norway). 1990 34p. (CONF-9009435-3: The European 
energy market after the East European political revolution, Oslo 
(Norway), 24-25 Sep 1990). Order Number DE92715842. Source: 
OSTI; NTIS (US Sales Only). 

The paper evaluates the supply of gas from Norway to Eastern 
Europe Following aspects are discussed: Proven natural gas 
resources; gas supply and demand in Western Europe; East Euro- 
pean gas sales prospects; transportation distances; Norwegian 
natural gas exports; gas demand and energy consumption in East- 
ern Europe; COz-emissions from fossil fuels; Norwegian gas 
marketing to Eastern Europe; gas transportation system in East 
Germany; natural gas consumption by sectors; market value - nat- 
ural gas. 13 figs. 


0310 Legislation and Regulations 


Refer also to citation(s) 211 
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213 (NEI-NO-118) Gas transport symposium. Norsk 
Petroleumsforening, Oslo (Norway). 1990 230p. (CONF-9001 162-: 
2. international symposium on the operation of gas transport sys- 
tems, Haugesund (Norway), 29-30 Jan 1990). Order Number 
DE92715527. Source: OSTI; NTIS (US Sales Only). 

The topics covered at the symposium are: Formal relations in a 
gas transportation network; New gas dispatching center of Dis- 
trigaz; Management of a multi-user/multi-customer gas pipeline 
system; Capacity management to fulfil the needs of the shippers/ 
operators; Short metering systems; Gas metering - from trends to 
applications; Quality management of K-Lab; Predicting availability 
of gas deliveries; Availability Performance of the Gasunie Network; 
Gas storage - its contribution to availability of gas supply; Gas 
pipeline isolation without flooding for emergency shutdown valve 
installation; Unmanned system operation: experience of Nova Cor- 
poration of Alberta; Capacity and life of gas transportation systems; 
Long distance multiphase wet gas transportation for Troll Phase |; 
Gaz de France's experience in the construction of a pipeline over 
the mountains. Separate abstracts were prepared for all the pa- 
pers. 


214 (NEI-NO-118 vp.) Formal relations in a gas trans- 
portation network. Hausken, K. (Den Norske Stats Oljeselskap, 
Haugesund (NO)). Norsk Petroleumstorening, Oslo (Norway). 
1990. 230p. (CONF-9001162-: 2. international symposium on the 
operation of gas transport systems, Haugesund (Norway). 29-30 
Jan 1990). In Formal relations in a gas transportation network. Or- 
der Number DE92715527. Source: OSTI: NTIS (US Sales Only). 

The paper gives a brief survey of various transportation systems 
for gas from fields in the Norwegian sector of the North Sea. The 
sale and transportation of gas is characterized by large numbers of 
buyers and sellers, and large number of owners of the different 
transportation systems. Furthermore, the same companies are act- 
ing both as owners of the transportation system. sellers of gas and 
sometimes also as buyers of gas. This creates a rather complex 
Structure of regulations, agreements and not to forget different 
business interests. Most transportation systems in the Norwegian 
sector are organized as joint ventures. This alternative gives the 
participating companies more flexibility in how to organize their 
work, compared to a limited company, which is regulated in detail 
by Norwegian law. With the complex ownership structure, decission 
making in the gas transportation network can indeed be a chal- 
lenge. The experience is, however, that the conflicting interests in 
the network does not have a negative impact on the day to day op- 
eration of the transportation system. The participating companies 
have the intention of staying in the business for a long time. This 
means that they need to participate in finding the logical and opti- 
mal solutions based on a long-term perspective, instead of thinking 
purely on their own special interests in each case. 1 tab 


215 (NEI-NO-118 vp.) Unmanned system operation: Ex- 
perience of NOVA Corporation of Alberta. Cornies. D.J. (NOVA 
Corp. of Alberta (CA)); Pogue, D.F.R. Norsk Petroleumsforening, 
Oslo (Norway). 1990. 230p. (CONF-9001162-: 2. international 
symposium on the operatior: of gas transport systems, Haugesund 
(Norway), 29-30 Jan 1990). in Formal relations in a gas transporta- 
tion network. Order Number DE92715527. Source: OSTI; NTIS 
(US Sales Only). 

NOVA Corporation of Alberta's Alberta Gas Transmission Divi- 
sion (AGTD) owns and operates a natural gas transmission system 
in the province of Alberta which transports over 80 per cent of mar- 
keted Canadian production. Due to the pipeline’s geographic size 
and span, emphasis on remote operation has always been strong. 
NOVA's pipeline system is operated centrally by remote control us- 
ing a Supervisory Control and Data Acquisition (SCAD) system. All 
of AGTD's pipeline facilities, including meter and compressor sta- 
tions are unmanned except during abnormal or maintenance 
conditions. NOVA's unmanned operation is supported by both the 
central Gas Control SCADA system and field personne! located in 
four district offices throughout the province. This paper will review 
NOVA's experience operating a large gas transportation system in 
relation to an unmanned, remotely controlled operation. 8 refs., 7 
figs. 


216 (NEI-NO-118 vp.) Capacity and life og gas trans- 
portation systems: NPD views. Nilsson, K.L.; Oeijord, A. Norsk 
Petroleumsforening, Oslo (Norway). 1990. 230p. (CONF-9001162-: 
2. international symposium on the operation of gas transport sys- 
tems, Haugesund (Norway), 29-30 Jan 1990). In Formal relations 
in a gas transportation network. Order Number DE92715527. 
Source: OSTI; NTIS (US Sales Only). 

A review of capacities performed by the Norwegian Petroleum 
Directorate (NPD) has shown that there is a large and growing vol- 
ume of idle process capacity on the Norwegian Continental Shelf. 
For the gas transportation to the Continent new pipelines in addi- 
tion to Zeepipe will be necessary, however, to meet the demand. 
By tie-in of new fields to existing installations, the use of existing 
in-field pipeline systems will increase. This can also lead to neces- 
sary extension of lifetime for these pipelines. The most relevant 
question in the years to come will then be the conditions of existing 
pipelines and the possibility of future use/extended lifetime. Based 
on our experience, NPD is of the opinion that future use, upgrading 
and possible extension of lifetime of pipeline systems, will be nec- 
essary and desirable from a capacity and economical point of view. 
From a technical/safety point of view, dedicated studies must be 
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carried out to ensure that the operation is carried out in accor- 
dance with the requirements stipulated in regulations and codes 
also after a change of operation parameters. 


217 (NEI-NO-118 vp.) Gaz de France’s experience in the 
construction of a pipeline over the mountains. Gaz de France 
(GDF). 75 - Paris (France). 1990. 230p. (CONF-9001162-: 2. in- 
ternational symposium on the operation of gas transport systems, 
Haugesund (Norway). 29-30 Jan 1990). In Formal relations in a 
gas transportation network. Order Number DE92715527. Source: 
OSTI: NTIS (US Sales Only) 

This paper summarizes the experiences of the work to link the 
French gas storage facility at Etrez to the network of the Swiss city 
Gland, located near Lake Geneva. It was decided to have the 450 
mm pipeline cross the Jura mountain chain perpendicularly. The to- 
tal length amounted to about 100 km (85 km in France and 21 i 
Switzerland). Some characteristics of the French side are: altitude 
of the highest point 1290 m, 30 slopes between 40 and 100 per- 
cent. wooded areas on 20 km. The wooded areas were covered by 
special studies in order to preserve the best interests of the forest. 
Where the route passed through a mountainous area. it had to be 
studied in detail. It demanded a greater cooperative participation of 
the parties involved to determine its layout. Studies had to be un- 
dertaken in the fields of geology, geotechnics and environment, and 
the laying method had to be adapted to the selected route. 4 tabs. 


218 (NEI-NO—118 vp.) Long distance multiphase wet gas 
transportation for Troll phase 1. Guijt, J. (A/S Norske Shell 
(NO)). Norsk Petroleumsforening, Oslo (Norway). 1990. 230p. 
(CONF-9001162-: 2. international symposium on the operation of 
gas transport systems. Haugesund (Norway), 29-30 Jan 1990). In 
Formal relations in a gas transportation network. Order Number 
DE92715527. Source: OSTI: NTIS (US Sales Only). 

The final development concept for Troll Phase 1 includes a multi- 
phase transport system linking an offshore wellhead/compression 
platform to an onshore processing plant. The large system capacity 
(84 million Sm* per day), multiphase hydraulics, sweet corrosion, 
water depths exceeding 300 m and a steeply inclined landfall 
through a subsea tunnel have set the scene for a challenging de- 
sign effort, both for construction and subsequent operation of the 
system. Today's reliability of two- phase models corrosion pre- 
dictions, the availability of new technology to analyse and handle 
deep water/landfall and operational complexities and the operating 
experience from other projects have formed the basis for a unique 
design. 6 figs. 


219 (NEI-NO-118 vp.) New gas dispatching centre of 
Distrigaz: Experience and philosophy behind the present solu- 
tion. Hoeck, H. v. (Distrigaz S.A., Brussels (BE)). Norsk 
Petroleumsforening, Oslo (Norway). 1990. 230p. (CONF-9001 162—: 
2. international symposium on the operation of gas transport sys- 
tems, Haugesund (Norway), 29-30 Jan 1990). In Formal relations 
in a gas transportation network. Order Number DE92715527. 
Source: OSTI; NTIS (US Sales Only). 

Distrigas is responsible for importing and transporting natural gas 
in Belgium, selling it to large industrial clients, the public utilities 
and power stations, exporting it to Luxemburg and transmitting it to 
France. Distrigaz is currently developing a new dispatching system. 
In this paper the most important features of this new dispatching 
center are presented. It is supposed to be an up-to-date system. 
Nevertheless, it will have to evolve. Some areas can already be 
sensed now: analysing the precision of consumption forecasts and 
improving them, improving and tuning the monitoring of the teleme- 
tered data, simulation of different gas purchase constructs for a 
given exploitation situation, and integration of leak detection soft- 
ware. 1 fig. 


220 (NEI-NO-118 vp.) Management of a multi-user/multi- 
customer gas pipeline system. Wilks, M.E. (BP Exploration 
(GB)). Norsk Petroleumsforening, Oslo (Norway). 1990. 230p. 
(CONF-9001162-: 2. international symposium on the operation of 
gas transport systems, Haugesund (Norway), 29-30 Jan 1990). In 
Formal relations in a gas transportation network. Order Number 
DE92715527. Source: OSTI; NTIS (US Sales Only). 

The Southern North Sea Pipeline System delivers gas and con- 
densate from several offshore fields to different customers, 


according to varying demand. It has operated successfully in multi- 
user mode since August 1990. The gas from each field is of 
different quality and price, and must be allocated to sellers and 
purchasers on an equitable basis. Gas sales at the onshore termi- 
nal are allocated on the basis of offshore production. Substitution 
of gas sales by one Field Group on behalf of another allows con- 
siderable operational flexibility, but causes complex problems of 
Hydrocarbon Accountancy. The logic and rules of allocation and 
substitution are governed by the Dimiington Allocation Deed, and 
managed by a computer program called SHAS. 3 figs. 


221 (NEI-NO-118 vp.) Capacity management to fulfil the 
needs of the shippers/operators. Olsen, G.H. (Elf Aquitaine 
Norge A/S (NO)). Norsk Petroleumsforening, Oslo (Norway). 1990. 
230p. (CONF-9001162-: 2. international symposium on the opera- 
tion of gas transport systems, Haugesund (Norway), 29-30 Jan 
1990). In Formal relations in a gas transportation network. Order 
Number DE92715527. Source: OSTI; NTIS (US Sales Only). 

In this paper attention is paid to the practical aspects of gas de- 
liveries, namely transportation, upstream organization and gas 
administration related to the complex delivery scenarios under the 
Troll field gas sales contracts. The Troll commercial Model (TCM) is 
an arrangement developed by the Troll group and the Authorities in 
cooperation and accepted by other important players. The various 
Troll gas sales agreements offer the possibility of delivering gas 
from other sources than the Troll/Sleipner reservoirs. In accordance 
with the model the gas will be delivered to Troll at the inlet of the 
existing dry gas transportation system, and the delivering fields will 
receive a price for the gas in accordance with already agreed prin- 
ciples. Even though there is an upstream gas delivery network that 
is about to reach a high degree of complexity, the sellers and ship- 
pers have a good opportunity to develop an organization which first 
of all will ensure that all requirements towards the buyers are met. 


222 (NEI-NO-118 vp.) Short metering systems. Wilcox, 
P.L. (Total Norge A/S (NO)). Norsk Petroleumsforening, Oslo (Nor- 
way). 1990. 230p. (CONF-9001162-: 2. international symposium on 
the operation of gas transport systems, Haugesund (Norway), 29- 
30 Jan 1990). In Formal relations in a gas transportation network. 
Order Number DE92715527. Source: OSTI; NTIS (US Sales Only). 

Short metering systems have been developed at Kaarstoe me- 
tering and technology laboratory (K-Lab) using new types of 
perforated plate flow conditioners. Irrespective of the initial flow 
conditions impinging on the K-Lab flow conditioners, the velocity 
profile is modified and swirl is reduced to less than 2°. All these 
modifications take place within 15 pipe diameters, and have an as- 
sociated low pressure drop, so that the very long upstream straight 
lengths needed in conventional metering systems to satisfy ISO 
5167 are no longer necessary. This, of course, means that the 
overall volume, weight and cost of a metering system can be con- 
siderably reduced. 2 refs., 13 figs. 


223 (NEI-NO-118 vp.) Gas metering - From trends to ap- 
plications: Part 2 - ultrasonic gas flowmeters - a status report. 
Sakariassen, R. (Statoil (NO)). Norsk Petroleumsforening, Oslo 
(Norway). 1990. 230p. (CONF-9001162-: 2. international sympo- 
sium on the operation of gas transport systems, Haugesund 
(Norway), 23-30 Jan 1990). In Formal relations in a gas transporta- 
tion network. Order Number DE92715527. Source: OSTI; NTIS 
(US Sales Only). 

This paper is a brief status report of what is going on especially 
in Norway, but also internationally, in the field of ultrasonic gas 
flow meters. From the increasing attention paid to this technique by 
leading gas transporting companies and the promising results re- 
ported, it can be concluded that within the next couple of years, 
the technique will have gained widely acceptance. 


224 (NEI-NO-118 vp.) Quality management system at K- 
Lab. Bosio, J. (K-Lab (NO)). Norsk Petroleumsforening, Oslo 
(Norway). 1990. 230p. (CONF-9001162—: 2. international sympo- 
sium on the operation of gas transport systems, Haugesund 
(Norway), 29-30 Jan 1990). In Formal relations in a gas transporta- 
tion network. Order Number DE92715527. Source: OSTI; NTIS 
(US Sales Only). 
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This report describes how a Quality Management System has 
been organised at Kaarstoe metering and technology laboratory (K- 
Lab). Implementation of new technologies will become easier to 
carry through if they have been developed within a Quality Man- 
agement System according to existing international standards. 
K-Lab has applied for accreditation to the Norwegian Calibration 
Service which among other requirements requests a proper Quality 
Management System. 2 refs., 4 figs. 


225 (NEI-NO-118 vp.) Predicting availability of gas deliv- 
eries: Modelling principles of a delivery system, exemplified 
by the Statpipe/Norpipe gas transmission system - system 
performance. Pedersen, B. (Statoil (NO)). Norsk Petroleumsforen- 
ing, Oslo (Norway). 1990. 230p. (CONF-9001162-: 2. international 
symposium on the operation of gas transport systems, Haugesund 
(Norway), 29-30 Jan 1990). In Formal relations in a gas transporta- 
tion network. Order Number DE92715527. Source: OSTI; NTIS 
(US Sales Only). 

The paper deals with modeling principles of reliability networks of 
gas transport systems. Two studies of the Statpipe transportation 
system using computerized stochastic models are also discussed. 
The main goals of these studies are to establish the expected 
availability of the gas deliveries from the fields in the North Sea, 
tied in to the Statpipe rich gas pipe and the gas terminal at 
Kaarstoe on the Norwegian coast. In addition, experienced avail- 
ability of the same systems are reported. 3 refs., 7 figs., 2 tabs. 


226 (NEI-NO-118 vp.) Availability performance of the 
Gasunie network. Piepers, O. (Nederlandse Gasunie, Groeningen 
(NL)). Norsk Petroleumsforening, Oslo (Norway). 1990. 230p. 
(CONF-9001162-: 2. international symposium on the operation of 
gas transport systems, Haugesund (Norway), 29-30 Jan 1990). In 
Formal relations in a gas transportation network. Order Number 
DE92715527. Source: OSTI; NTIS (US Sales Only). 

Reliability, safety and a long service life have been the objective 
of Gasunie since the start of the construction of the Gasunie trans- 
mission grid. The existing system has obtained its main features 
between 1963 and 1975. Major changes have been a result of the 
introduction of blending in the past 10 years. The reliability record 
of Gasunie is a result of the design rules which have been applied 
in the construction of the system. These design rules are ad- 
dressed shortly. Changes in operational conditions might lead to 
some adjustments in these design rules. The application of reliabil- 
ity analysis techniques has enabled Gasunie to improve the 
effectiveness of maintenance and to define relevant information on 
technical performances. The acquired information can now be used 
to optimise the designs. The developments are illustrated by way 
of an example. This example illustrates Gasunie’s evolution from 
reactive maintenance management to proactive reliability engineer- 
ing. The intended long service life creates its own problems with 
regard to design rules. Maintaining the reliability as a gas supplier 
under changing market conditions urges the need for a tailor made 
approach both for safety and economical reasons. 2 refs., 3 figs. 1 
tab. 


227 (NEI-NO-118 vp.) Gas storage - its contribution to 
availability of gas supply. Magtengaard, J. (Dansk Olie og Natur- 
gas A/S (DK)). Norsk Petroleumsforening, Oslo (Norway). 1990. 
230p. (CONF-9001162-: 2. international symposium on the opera- 
tion of gas transport systems, Haugesund (Norway), 29-30 Jan 
1990). In Formal relations in a gas transportation network. Order 
Number DE92715527. Source: OSTI; NTIS (US Sales Only). 

The paper describes the danish underground gas storage pro- 
jects, their operational limitations, and the tests which have been 
made or will be made to check the withdrawal capacity of the stor- 
age. Based on the experience from these projects, the following 
conclusion can be made: Development of an underground storage 
takes a long time, typically of the order of 10 years from the start 
of the geological investigations to the storage has reached the de- 
sign capacity. The subsurface part of a storage takes the longest 
time to develop and accounts for most of the uncertainty and risk 
involved in an underground storage project. The productivity of an 
aquifer gas storage is not known with reasonable certainty before 
late in the project where large scale withdrawal tests have been 
made. For cavern storages the most important limitation on initial 
capacity seems to be the risk of plugging with hydrates due to 


cooling of the gas in the cavern during high rate withdrawal. For 
aquifer storages a number of limiting factors exists. The most im- 
portant seem to be max. allowable storage pressure and water 
production. 4 refs., 7 figs., 1 tab. 


228 (NEI-NO-118 vp.) Gas pipeline isolation without 
flooding for emergency shutdown valve installation. Cooper, 
T.A. (Total Oil Marine PLC (GB)). Norsk Petroleumsforening, Oslo 
(Norway). 1990. 230p. (CONF-9001162-: 2. international sympo- 
sium on the operation of gas transport systems, Haugesund 
(Norway), 29-30 Jan 1990). In Formal relations in a gas transporta- 
tion network. Order Number DE92715527. Source: OSTI; NTIS 
(US Sales Only). 

This paper discusses the company TOTAL OIL MARINE’s (TOM) 
recent experiences of gas pipelines isolation techniques, to facili- 
tate construction activities, where production downtimes have been 
minimised. TOM's objective was to secure a safe environment to 
carry out hot and cold works such as welding, grinding and cutting 
within the following constraints: Double block isolation for hot work 
activities; Pipeline conditions continously monitored; Minimise 
recommissioning problems associated with the introduction of wa- 
ter into the gas pipeline, i.e. hydrates; Isolation system(s) should, 
where possible, be piggable for both installation and retrieval. 
Topside and subsea vaive installations presented two different op- 
erating environments necessitating variations in the isolation 
technique used. The high differential/high sealant pig concept was 
developed by using a combination of oversized discs. The results 
obtained at the trials were reproduced offshore and the pig met its 
requirements successfully. The principle of the high differential pig 
train for use as an isolation tool was successfully transferred from a 
topsides application to subsea. The problems of introduction of wa- 
ter into the system was successfully overcome by the development 
of recommissioning fluids in the pig train. The importance and criti- 
cality of evaluating the pipeline parameters and the effect this had 
on the design of the pig was highlighted by this project. 4 figs. 


0330 Properties and Composition 


229 (NEI-DK-670) Natural gas in the manufacturing of 
concrete elements. Ehrstedt, T. (Sydkraft Konsult, Gasteknik - 
Utveckling (SE)). Nordisk Gasteknisk Center, Hoershoim (Den- 
mark). Aug 1991 33p. (In Swedish). Order Number DE92715406. 
Source: OSTI; NTIS (US Sales Only). 

The aim was to account for the poissible applications of natural 
gas in the hardening of concrete elements and the gas potential 
available in the Nordic region. Concrete elements are cast indoors 
in forms placed on the ground. Hardening of the concrete is ef- 
fected by keeping the temperature of the room and the relative 
humidity at suitable levels. It is customary for the premises to be 
heated with aero-temperers which blow warm air into the rooms. 
Heat is sometimes fed to the concrete via coils in the forms, while 
in exceptional cases infrared radiators are used. The conclusions 
of this report are that more commitment should be made to one or 
more demo installations exploiting gas-fired infrared radiators for 
room heating and thermosetting. In addition, other branches within 
the concrete product industry shold be examined with a view to 
adopting natural gas applications. A list of Swedish, Danish, Nor- 
wegian and Finnish manufactures and associations is included. 
(CLS) 12 refs. 
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Refer also to citation(s) 198, 230 


0407 Health and Safety 


230 (BM-RI-9281) Fire and explosion hazards of oil 
shale. Bureau of Mines, Pittsburgh, PA (United States). 1989. 63p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al01-83FE60355. Order Number DE92002059. Source: 
OSTI; NTIS; GPO Dep. 

The US Bureau of Mines publication presents the results of in- 
vestigations into the fire and explosion hazards of oil shale rocks 
and dust. Three areas have been examined: the explosibility and 
ignitability of oil shale dust clouds, the fire hazards of oil shale dust 
layers on hot surfaces, and the ignitability and extinguishment of oil 
shale rubble piles. 10 refs., 54 figs., 29 tabs. 


0409 Waste Management 


231 (CONF-900845-—, pp. 277-290) Use of oil shale waste 
in a circulating fluid bed boiler. Moore, R.E. (Occidental Oil 
Shale, Inc., Steamboat Springs, CO (USA)); Zahradnik, R.L.; 
Vawter, R.G.; Yerushalmi, J. North Dakota Univ., Grand Forks, ND 
(United States). Energy and Environmental Research Center. 
[1990]. From Symposium on opportunities in the synfuels industry: 
SynOps 90; Bismarck, ND (United States); 27-30 Aug 1990. In Op- 
portunities in the synfuels industry. Proceedings. 345p. Order 
Number DE91014476. Source: OSTI; NTIS. 

Oil shale produced during development mining of Occidental Oil 
Shale, Inc.’s modified in situ (MIS) retorts may be processed by an 
aboveground retort, or can be burned to produce steam and power 
in a circulating fluidized bed (CFB) boiler. The calcium-based min- 
erals in the shale provide efficient sulfur capture capacity during 
combustion in the CFB boiler. The burning of shale, alone and in 
combination with H2S-laden low Btu gas from MIS retorting and 
coal, has been recently demonstrated in two boiler manufacturer's 
pilot plants. The pilot plant tests showed extremely high levels of 
NO,, carbon monoxide and hydrocarbons. As a result of these 
tests, both boiler manufacturers would design, build, and guarantee 
a commercial facility burning the shale plant waste streams. 


0440 Combustion 


Refer also to citation(s) 231 


05 NUCLEAR FUELS 


232 (DOE/EIA-0436(91)) World nuclear fuel cycle re- 
quirements 1991. USDOE Energy information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 10 Oct 1991. 92p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92001767. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The nuclear fuel cycle consists of mining and milling uranium 
ore, processing the uranium into a form suitable for generating 
electricity, “burning” the fuel in nuclear reactors, and managing the 
resulting spent nuclear fuel. This report presents projections of 
domestic and foreign requirements for natural uranium and enrich- 
ment services as well as projections of discharges of spent nuclear 
fuel. These fuel cycle requirements are based on the forecasts of 
future commercial nuclear power capacity and generation pub- 
lished in a recent Energy Information Administration (EIA) report. 
Also included in this report are projections of the amount of spent 
fuel discharged at the end of each fuel cycle for each nuclear gen- 
erating unit in the United States. The International Nuclear Model 
is used for calculating the projected nuclear fuel cycle require- 
ments. 14 figs., 38 tabs. 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 1217, 1741, 1743, 1744, 2603 


233 (INIS-BR-2773) Mobilization process evidenced by 
sup(232)Th and sup(238)U decay chain nuclides in the Morro 
do Ferro thorium deposit, Brazil. Fujimori, K. (Sao Paulo Univ., 
SP (Brazil). Inst. Astronomico e Geofisico). Sociedade Brasileira de 
Geofisica, Rio de Janeiro, RJ (Brazil). 1988 1p. (CONF-8811277-: 
Brazilian Congress of Geology, Belem (Brazil), 6-13 Nov 1988). 
Order Number DE92602850. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. THORIUM 232/trace amounts; 
URANIUM 238/trace amounts; ENVIRONMENTAL TRANSPORT 


234 (INIS-BR-2776) Lagoa Real - some alternatives of 
production. Ferreira, A.B.U. NUCLEBRAS, Rio de Janeiro, RJ 
(Brazil). Sep 1984 28p. (In Portuguese). Order Number 
DE92602851. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities of uranium recovery in Lagoa Real are pre- 
sented, showing that the complementary drilling must be oriented 
to attend the necessities of recoverable reserve and that justify the 
implantation of mineral-industrial complex. (author). 


235 (INIS-BR-2777) Study and individualization of ura- 
nium mines bodies of Rabicha mine -Lagoa Real design. 
Carvalho Filho, C.A. de; Machado, R.G. Instituto de Pesquisas En- 
ergeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). Jun 1987 
67p. (In Portuguese). Order Number DE92602852. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Studies of five bodies individualization and cubage using 118 
boreholes data, from Rabicha Mines of Lagoa Real Uranium Mine 
Province are described. (author). 


236 (INIS-BR-2778) Lagoa Real complex - implementa- 
tion program. Anon. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1984 25p. Order Num- 
ber DE92602853. Source: OSTI; NTIS (US Sales Only); INIS. 

The description of the activities from the Lagoa Real Complex is 
presented, including the development of a complementation pro- 
cess with available drill core samples and drilling an evaluation 
Cachoeira Deposit. Studies already developed indicate that Ca- 
choeira Deposit has about 70 ton of U308 per meter of depth. 
(author). 


237 (INIS-BR-2779) Lagoa Real design. Cachoeira mine. 
Uranium ratio from gamma profile. Juliao, B. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
Jun 1984 23p. (in Portuguese). Order Number DE92602854. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the satisfactory accuracy of uranium ratio 
from gamma profile, using an equation from simple regression. The 
comparative study between radiometric ratios calculated from 
gamma data in boreholes and uranium ratio determined by De- 
layed Neutron Analysis shows a good measure of correlation in 
Cachoeira Mines. (author). 


238 (INIS-BR-2780) Lagoa Real design. Influence study 
of sampling support on reserve evaluation from AN-13 (Ca- 
choeira mine), Lagoa Real, Bahia, Brazil. Bastian, E.B.; 
Nogueira, R.A.C. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). Sep 1984 29p. (in Portuguese). 
Order Number DE92602855. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work analysis the effects followed by the change of sam- 
pling support from Cachoeira Mine. The differencies observed on 
U3 O8 tonnage oscillate between - 0,62 to + 0,01 %, while that the 
ore tonnage per reserve category change + 0,87% to + 1,59%, with 
the U308 ratio changing -1,52% to + 1,87%. This results mean the 
short influence carried by the support change in reserves, when 
the problem is analysed by the global aspect. (author). 


239 (INIS-BR-2785) Utilization of geophysical nuclear 
methods on apatite mines from Gaviao and gold from Ja- 
cobina mountain - Bahia, Brazil. Barreto, P.T. Bahia Univ., 
Salvador, BA (Brazil). 1974 180p. (In Portuguese). Order Number 
DE92602856. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis is part of the sub-project Analysis of Rocks and Min- 
erals by Gamma-Spectrometry of the Program of Research and 
Postgraduation in Geophysics of the Federal University of Bahia. It 
presents: (1) the results of preliminary radio-geological surveying 
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in Cenozoic, Mesozoic and Pre-Cambrian lands between the cities 
of Salvador and Miguel Calmon; detailed radiogeological works in 
two radioactive anomalous areas: Gaviao at Riachao de Jacuipe 
town, and Canavieiras mine and vicinities at Jacobina town, state 
of Bahia. The combined results of field gamma-ray survey, 
gamma-spectrometry accomplished at laboratory from samples, 
petrographical and mineralogical studies led to the correlation be- 
tween apatita mineralization with thorium, and Gold with uranium in 
the Comglomerates of Serra do Corrego formation giving the possi- 
bilities in both cases of making the prospection and exploration by 
the cintilometry. (author). 


240 (INIS-BR-2786) Lagoa Real design - Mineral engi- 
neering. Forman, J.M.A. NUCLEBRAS, Rio de Janeiro, RJ 
(Brazil). 19 May 1982 75p. (in Portuguese). Order Number 
DE92602857. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the works realized, in course and to realize 
of Lagoa Real Design, including the works for implantation of 
Mineral-Industrial complex with the production capacity of 1.000 ton 
of U sub(3) O sub(8) per year from 1988. (author). 


241 (INIS-BR-2787) Preliminary appraisal of the Lagoa 
Real project of Nuclebras. Siegers, A. NUCLEBRAS, Rio de 
Janeiro, RJ (Brazil). May 1981 19p. Order Number DE92602858. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The project area of Lagoa Real is located in west-central Bahia. 
The ground is owned by numerous local landowners, the right to 
prospect for and to mine uranium rests exclusively with Nuclebras. 
Some preliminary testwork has indicated that no serious milling 
problems are likely to occur. Satisfactory uranium leaching extrac- 
tion rates of above 90% have been achieved with an acid 
consumption of 50 - 70 kg H sub(2) SO sub(4)/t of ore. The 
following in situ geological reserves are presently estimated by Nu- 
clebras at a cut off grade of 100 ppm: Nuclebras /US Category: 
measured indicated 7,150 t U sub(3)O sub(8) indicated inferred 
11,110 t U sub(3) O sub(8) inferred potential 30,000 t U sub(3) O 
sub(8). (author). 


242 (INIS-BR-2788) Lagoa Real design - Preliminary 
mining study - anomaly n.03. Forman, J.M.A. NUCLEBRAS, Rio 
de Janeiro, RJ (Brazil). Aug 1981 57p. (In Portuguese). Order 
Number DE92602859. Source: OSTI; NTIS (US Sales Only); INIS. 

The technical-economical factors, aiming the production of 500 t 
U sub(3) O sub(8) /year in bodies that form the anomaly AN-03 
from Lagoa Real are presented, including the methods, quantities, 
equipments and the persons demanded. (author). 


243 (INIS-BR-2789) Lagoa Real design - Calculation of 
geologic reserves from AN-13 anomaly (Fazenda Cachoeira), 
Lagoa Real/BA, Brazil. Marques, J.P.M. NUCLEBRAS, Rio de 
Janeiro, RJ (Brazil). Dec 1982 80p. (in Portuguese). Order Number 
DE92602860. Source: OSTI; NTIS (US Sales Only); INIS. 

The conventional calculation of Geological Reserves from AN-13 
Anomaly, Lagoa Real, with the limit ratio of U sub(3) O sub(8) at 
700 ppm by Linear Method is presented. The information of 49 
boreholes with chemical analysis and radiometric profile is included, 
evaluating the reserves to a maximum of 189 m deep. (author). 


244 (INIS-mf—13000, pp. 15-26) Geological history of the 
Koongarra area. Prowse, Geoff (Northern Territory Power and Wa- 
ter Authority, Water Resources Div. (Australia)). Nuclear Energy 
Agency, 75 - Paris (France). Committee on Reactor Physics; Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Mar 1991. 226p. Sponsored by Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia); Japan Atomic Energy Research Inst., Tokyo (Japan); 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan); Swedish Nuclear Power Inspectorate, Stockho In Alligator 
Rivers analogue project: Second annual report 1989-1990. Order 
Number DE92604860. Source: OSTI; NTIS (US Sales Only); INIS. 

A description of the gradual creation of the present geological 
setting at Koongarra is given. The geological and topographical 
cross sections demonstrate the youthful profile of the Koongarra 
Creek in comparison to Sawcut Creek. The dominant forces which 
have moulded today’s landscape are considered to be chemical 
weathering to produce laterites, sheet washing of sands derived 


from the Kombolgie Formation. and cut and fill modification of the 
land surface by repeated erosional and aggradational cycles. It is 
recommended that further work should be focussed on the last mil- 
lion years erosion of the lateral overburden down to the orebody, 
and should include stream profile gradients in order to determine 
the age of the Koongarra Creek Systems. 4 refs., 8 figs. 


245 (INIS-mf—13000, pp. 83-94) Short summary of hydro- 
geologic studies of the Koongarra uranium deposit. Davis, S.N. 
(Arizona Univ., Tucson, AZ (USA). Dept. of Hydrology and Water 
Resources); Braumiller, Sue. Nuclear Energy Agency, 75 - Paris 
(France). Committee on Reactor Physics; Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Mar 
1991. 226p. Sponsored by Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
Inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A summary of field work carried out to characterise the hydrology 
of Koongarra is reported. The 1989 series of aquifer tests on the 
bore-holes PH58, PH73, PH49 and C8 resulted in unique aquifer 
responses to the pumping stress. A least squares solution of the 
C8 and PH58 tests suggested intense directional fracture controlled 
flow; instantaneous recovery from the slug tests in bores PH88, M3 
and M5 supported this argument. The PH56 slug test showed a 
decrease in permeability with depth, but the trends for the other 
bores were difficult to determine with the limited amount of data. 
Bores C6, C7, and M2 completed in the schist appear to be poorly 
connected to the rest of the system. It is emphasized that the 
present hydrogeologic characterization will be sufficient to construct 
a reasonable model of the hydrodynamic system, but not sufficient 
for a chemical transport model. It may be possible to model the 
water flux but not the spatial water velocity. 7 refs., 1 tab., 3 figs. 


246 (INIS-mf-13000, pp. 133-144) Uranium distribution in 
mineral species of rocks by a sequential extraction procedure. 
Yanase, N. (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Isobe, H. Nuclear Energy 
Agency, 75 - Paris (France). Committee on Reactor Physics; Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Mar 1991. 226p. Sponsored by Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia); Japan Atomic Energy Research Inst., Tokyo (Japan); 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan); Swedish Nuclear Power Inspectorate, Stockho In Alligator 
Rivers analogue project: Second annual report 1989-1990. Order 
Number DE92604860. Source: OSTI; NTIS (US Sales Only); INIS. 

This work has the objective of measuring uranium series nuclides 
concentrations and calculating disequilibria in co-existing mineral 
species in order to clarify the uranium redistribution and the 
migration mechanicsm. The results to date indicate that the citrate- 
dithionite-bicarbonate extractable minerals (hematite and geothite) 
are the minerals most highly associated with uranium in the sec- 
ondary ore deposit; that the 2°*U/**U activity ratios of Morgan's 
and Tamm's solution extractable minerals (adsorbed trace minerals 
and carbonates, and amorphous iron minerals) are less than unity, 
and are almost the same as in the groundwater (these minerals 
may be accessible to the groundwater); and that further investiga- 
tion is required to confirm the extraction scheme, e.g. whether all 
uranium by Tamm's solution extraction is from amorphous iron and 
uranium silicates and phosphates. 11 refs., 1 tab., 5 figs. 


247 (INIS-mf-13000, pp. 145-156) The distribution of ele- 
ments at Koongarra. Edis, Robert. Nuclear Energy Agency, 75 - 
Paris (France). Committee on Reactor Physics; Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
Mar 1991. 226p. Sponsored by Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
Inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Forty-eight rock samples from 3 drill holes were analysed for 
many elements using PIXE-PIGME, XRF and DNAA. The samples 
represent three vertical profiles through different zones of the 
Koongarra site; the primary mineralized zone (M1); the secondary 
mineralized zone (M2) and the ‘adsorption’ zone (M3). As a result 
of this study, a database of averaged uranium concentrations over 
5 m sections in the weathered zone has been prepared and based 
on this, a plan of uranium distribution is now available. 9 refs., 3 
tabs., 2 figs. 


248 (INIS-mf-13000, pp. 157-166) Effects of chlorite al- 
teration on uranium redistribution in Koongarra, Australia. 
Murakami, Takashi (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Isobe, Hiroshi; 
Edis, Robert. Nuclear Energy Agency, 75 - Paris (France). Com- 
mittee on Reactor Physics; Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Mar 1991. 
226p. Sponsored by Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia); Japan Atomic Energy Re- 
search Inst., Tokyo (Japan); Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan); Swedish Nuclear Power in- 
spectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The objective of this work is to understand the effect of chlorite 
alteration on uranium redistribution and demonstrate the impor- 
tance of the alteration of minerals for radionuclide migration over 
geologic time. It is shown that chlorite alteration occurs as a func- 
tion of depth and that the preferential paths for water are fractures, 
microfissures, grain boundaries and domain boundaries of chlorite, 
which are directly related to uranium distribution. The abundances 
of chlorite, vermiculite, and kaolinite correspond well to uranium 
concentrations on the metre scale; the chlorite dominant zone to 
the zone of lower U concentrations; the vermiculite predominant 
zone to the zone of intermediate U concentrations; the kaolinite 
predominant zone to the zone of highest U concentrations. 6 refs., 
1 tab., 4 figs. 


249 (INIS-mf-13000, pp. 197-214) Modelling of radionu- 
clide sorption processes in the weathered zone in the vicinity 
of the Koongarra ore body. Payne, T.E. (Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia)); 
Waite, T.D.; Sekine, K.; Davis, J.A. Nuclear Energy Agency, 75 - 
Paris (France). Committee on Reactor Physics; Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
Mar 1991. 226p. Sponsored by Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
Inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A surface complexation approach is used to model the sorption 
of uranium to both complex Koongarra substrates and synthetic 
ferrihydrite, quartz and kaolinite. The single phase study allows an 
understanding of significant processes and provides essential data 
for the natural substrate work. Samples at approximately 13 m 
depth have been selected for the Koongarra substrate sorption 
experiments. These samples comprise a sequence moving down- 
gradient through the dispersion fan. Diffuse Double Layer Model 
and the Triple Layer Model were used to describe the obtained 
sorption data. As a result, while some optimisation is needed, the 
same set of surface complexes and associated constants gives a 
resonable fit to the previously presented data on uranyl sorption to 
ferrihydrite. The improvement in fit to the pH edge was considered 
particularly satisfying. 11 refs., 2 tabs., 18 figs. 


250 (INIS-mf-13000, pp. 189-196) Uranium distribution in 
the colloidal and solute phases at the Koongarra uranium 
deposit. Seo, T. (Power Reactor and Nuclear Fuel Research De- 
velopment Corporation, Chubu Works (Japan). Waste Isolation 
Research Section). Nuclear Energy Agency, 75 - Paris (France). 
Committee on Reactor Physics; Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Mar 1991. 
226p. Sponsored by Australian Nuclear Science and Technology 


Organisation, Lucas Heights (Australia); Japan Atomic Energy Re- 
search Inst., Tokyo (Japan); Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan); Swedish Nuclear Power In- 
spectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thirteen samples of concentrated colloids, filtered and ultrafil- 
tered groundwater were examined. All the samples were collected 
from the unweathered zone by using a single or double packers. 
There were no significant differences in the concentrations of ura- 
nium between each prefiltered and ultrafitered groundwater 
samples. Uranium concentrations in the colloidal phase were 
extremely low when compared with those in prefittered and ultrafil- 
tered groundwater samples. The contribution of uranium from the 
colloidal phase was estimated to be ~ 0.1 - 0.5% of the total ura- 
nium content in the prefiltered groundwater. 3 refs., 1 tab., 2 figs. 


251 (NUCLEBRAS-04/79) Specification for projects of 
radiogeologic recognition. NUCLEBRAS, Belem, PA (Brazil). Su- 
perintendencia Geral de Prospeccao e Pesquisa Mineral. 28 Mar 
1979. 5p. (In Portuguese). Order Number DE92602862. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This instruction is a guidance to achievement of radiogeologic 
recognition projects. The radiogeologic recognition is a prospecting 
method that join the classic geologic recognition with measures of 
rock radioactivity. (C.M.). 


252 (NUCLEBRAS-DENL-EM-RT-02/83) Analysis of re- 
port - Lagoa Real. Ferreira, A.B.U. NUCLEBRAS, Rio de Janeiro, 
RJ (Brazil). Jul 1983. 22p. (in Portuguese). Order Number 
DE92602861. Source: OSTI; NTIS (US Sales Only); INIS. 

A study of mineral, reserve and mining aspects from Lagoa Real 
Uranium Basin, is presented, analysing the technological and eco- 
nomical concepts of exploitation. (author). 


0504 Feed Processing 
Refer also to citation(s) 317, 1197 


0505 Uranium Enrichment 
Refer also to citation(s) 362, 380 


253 (POEF-T-3572) UF, cylinder lifting equipment en- 
hancements. Hortel, J.M. Portsmouth Gaseous Diffusion Plant, 
OH (United States). 16 Aug 1991. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-760R00001. 
(CONF-9110117—1: 2. international conference on uranium hexaflu- 
oride handling, Oak Ridge, TN (United States), 29-31 Oct 1991). 
Order Number DE91018900. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents numerous enhancements that have been 
made to the Portsmouth lifting equipment to ensure the safe han- 
dling of cylinders containing liquid uranium hexafluoride (UF,). The 
basic approach has been to provide redundancy to all components 
of the lift path so that any one component failure would not cause 
the load to drop or cause any undesirable movement. 4 figs. 


0507 Fuels Production and Properties 


Refer also to citation(s) 649, 652, 749, 750, 751, 753, 756, 760, 
1026, 1368, 2178 


254 (HW-64991) Chemical Processing Department 
monthly report for April 1960. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 May 
1960. 56p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92000580. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the chemical processing de- 
partment as compiled by the operation managers during the month 
of April 1960. (Fl) 


255 (HW-67985) Chemical Processing Department 
monthly report for December 1960. General Electric Co., Rich- 
land, WA (United States). Hanford Atomic Products Operation. 20 
Jan 1961. 47p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC06-87RL10930. Order Number 
DE92000581. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document details activities of the chemical processing de- 


partment as compiled by the operation managers during the month 
of December 1960. (Fl) 


256 (LA-UR-91-3323) Portable gamma-ray holdup and 
attributes measurements of high- and variable-burnup pluto- 
nium. Wenz, T.R. (Los Alamos National Lab., NM (United States)); 
Russo, P.A.; Miller, M.C.; Menlove, H.O.; Takahashi, S.; Ya- 
mamoto, Y.; Aoki, |. Los Alamos National Lab., NM (United 
States). [1991]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910901- 
18: 4. international conference on facility operations/safeguards 
interface, Albuquerque, NM (United States), 29 Sep - 4 oct 1991). 
Order Number DE92002469. Source: OSTI; NTIS; INIS; GPO Dep. 

High burnup-plutonium holdup has been assayed quantitatively 
by low resolution gamma-ray spectrometry. The assay was cali- 
brated with four plutonium standards representing a range of fuel 
burnup and *47Am content. Selection of a calibration standard 
based on its qualitative spectral similarity to gamma-ray spectra of 
the process material is partially responsible for the success of 
these holdup measurements. The spectral analysis method is 
based on the determination of net counts in a single spectral re- 
gion of interest (ROI). However, the low-resolution gamma-ray 
assay signal for the high-burnup plutonium includes unknown 
amounts of contamination from ®4'Am. For most needs, the range 
of calibration standards required for this selection procedure is not 
available. A new low-resolution gamma-ray spectral analysis proce- 
dure for assay of °°Pu has been developed. The procedure uses 
the calculated isotope activity ratios and the measured net counts 
in three spectral ROIs to evaluate and remove the 24’ Am contami- 
nation from the *3°Pu assay signal on a spectrum-by-spectrum 
basis. The calibration for the new procedure requires only a single 
plutonium standard. The procedure also provides a measure of the 
burnup and age attributes of holdup deposits. The new procedure 
has been demonstrated using portable gamma-ray spectroscopy 
equipment for a wide range of plutonium standards and has also 
been applied to the assay of “Pu holdup in a mixed oxide fuel 
fabrication facility. 10 refs., 5 figs., 3 tabs. 


0508 Spent Fuels Reprocessing 
Refer also to citation(s) 360, 1167 


257 (BARC—1530) Recovery of americium from slag and 
crucible wastes and its purification. Michael, K.M. (Bhabha 
Atomic Research Centre, Bombay (India). Fuel Reprocessing Div.); 
Dabholkar, G.M.; Vijayan, K.; Ramamoorthy, N.; Narayanan, C.V.; 
Jambunathan, U.; Kapoor, S.C. Bhabha Atomic Research Centre, 
Bombay (India). 1990. 26p. Order Number DE92602689. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method of recovery and purification of americium-241 from 
slag waste streams is described. Extraction of Am from slag solu- 
tion of 0.16 M HNOs3 was carried out by tri-n-butyl phosphate. After 
stripping with acetic acid, Am was precipitated at pH 1. This was 
followed by metathesis to remove Ca. Final separation of Pu from 
Am solution was achieved by anion exchange method using Dowex 
1x4 anion exchange resin. Details of large scale recovery of Am 
from slag are also described. (author). 12 refs., 11 tabs., 1 fig. 


258 (BARC—1535) Identification of resin degradation 
product. Dhami, P.S. (Bhabha Atomic Research Centre, Bombay 
(India). Fuel Reprocessing Div.); Ramanujam, A.; Gopalakrishnan, 
V.; Dhumwad, R.K.; Sundaresan, M. Bhabha Atomic Research 
Centre, Bombay (India). 1990. 15p. Order Number DE92602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Strongly basic quaternary ammonium type anion exchangers em- 
ployed for the purification of plutonium undergo thermal, radiolytic 
and chemical degradations to the delinking of quaternay ammonium 
type groups which form precipitates with tetravalent metal ions like 
Pu*, Th**, etc. A detailed investigation was carried out to under- 
stand the formation of the precipitates and their characteristics. 
Anion exchanger Dowex-1x4 was thermally degraded with 7-8 M 


HNO at about 80degC and the precipitate formed by the leach so- 
lution with thorium was subjected to analytical investigations. Based 
on the analytical data and other evidences a probable formula is 
assigned to the compound. (author). 9 refs., 2 tabs., 4 fi gs. 


259 (CONF-920101-1) Network-simulation modeling of 
interactions between maintenance and process systems. Nel- 
son, S.C.; Haire, M.J.; Schryver, J.C. Oak Ridge National Lab., TN 
(United States). [1991]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From An- 
nual reliability and maintainability symposium; Las Vegas, NV 
(United States); 28-30 Jan 1992. Order Number DE91015933. 
Source: OSTI; NTIS; GPO Dep. 

Network simulation modeling is used to evaluate the adequacy of 
the maintenance system of a nuclear fuel processing plant. Net- 
work simulation modeling is believed to be an important new tool 
for reliability and maintainability (R&M) assessments so the tech- 
nique is described in some detail. As an example application, the 
interaction, between the maintenance and chemical process sys- 
tems is modeled using a Monte-Carlo sampling procedure for 
treating failure and repair events. It is concluded in the example 
problem that at least two mobile manipulators (MM) and one 
through-the-wall manipulator (TTWM) equipment are needed to 
maintain a facility of this particular design. 4 refs., 1 tab. 


260 (INIS-GB-360) Annual report and accounts 1989/90. 
British Nuclear Fuels pic, Risley (United Kingdom). [1990] 67p. Or- 
der Number DE92604578. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Annual Report and Accounts starts with the years’ highlights 
followed by the Chairman's Review and Chief Executive and Com- 
pany Reviews. After a general introduction to BNFL's: operations 
several aspects are looked at in rather more detail; fuel and engi- 
neering, reprocessing, technica! and planning and corporate affairs 
including public relations and personnel. The Directors’ and Audi- 
tors’ reports come next, then the accounts with relevant balance 
sheets and financial statistics. (UK). 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 1375, 1376 


261 (DOE/JIO-003) TRUPACT-1 implementation plan. 
Hurley, J.D. (Westinghouse Electric Corp., Albuquerque, NM 
(United States). Joint Integration Office); Tappen, J.J.; Christensen, 
D.S. USDOE Joint Integration Office, Albuquerque, NM (United 
States); Rockwell International Corp., Albuquerque, NM (United 
States). Joint Integration Office; Westinghouse Electric Corp., Albu- 
querque, NM (United States). Joint Integration Office. Sep 1985. 
61p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE92000876. Source: 
OSTI; NTIS; GPO Dep. 

TRUPACT-1, the TRansUranic PACkage Transporter is a pack- 
aging designed to transport defense contact handled transuranic 
(CH-TRU) waste from generating and interim TRU waste storage 
facilities to the Waste Isolation Pilot Plant (WIPP). Prior to fabrica- 
tion and procurement of a full fleet, an initial design (TRUPACT-1) 
will be introduced to the defense TRU waste complex through use 
in an operational prototype fleet which will consist of Units 1, 2, 
and 3. In an effort to provide a relatively smooth introduction of the 
TRUPACT-1, the TRUPACT Technical Team (TTT) has developed 
the following implementation plan. The plan provides detailed infor- 
mation on user handling opportunities, schedules, equipment, 
responsibilities, reporting and data collection activities to be per- 
formed. The intent of this document is to provide users of the 
TRUPACT-1 with a guidance document, complete with references, 
that will allow the smooth introduction of this new transportation 
system by providing the information necessary for collecting opera- 
tional, performance and cost data. These data will be used in 
modeling and full fleet design and procurement activities. In addi- 
tion, these data will help fine tune procedures in the inspection and 
maintenance document and the operational document. Additional 
objectives of this pian are to aid in the establishment of site opera- 
tional, inspection and maintenance procedures as well as training 
of site operators and briefing state and local officials. 
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262 (DOE/JIO-016) Proposed TRUPACT-2 criteria for 
gas generation. USDOE Joint Integration Office, Albuquerque, NM 
(United States); Rockwell International Corp., Albuquerque, NM 
(United States). Joint Integration Office; Westinghouse Electric 
Corp., Albuquerque, NM (United States). Joint Integration Office. 
Nov 1986. 14p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract AC04-86AL31950. Order Number 
DE92000882. Source: OSTI; NTIS; INIS; GPO Dep. 

For the purpose of providing recommended design assumptions 
for TRUPACT-2, gas generation within the TRU waste containers 
and the potential effects resulting from the absence of continuous 
venting of the TRUPACT-2 are considered in this report. The rec- 
ommended assumptions are based on the best current state of 
knowledge to conservatively represent the potential gas generation 
loads for the TRUPACT-2. 


263 (GRS-84) Transport study Konrad: Safety analysis 
of radioactive waste transport to the Konrad depository. 
Lange, F.; Gruendier, D.; Schwarz, G. Gesellschaft fuer Reaktor- 
sicherheit mbH (GRS), Koeln (Germany); Bundesministerium fuer 
Umwek-, Naturschutz und Reaktorsicherheit, Bonn (Germany). 
Beirat Lagerung und Transport Wassergefaehrdender Stoffe 
(LTwS). Jul 1991. 160p. (in German). Order Number DE92721712. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The former Konrad iron ore mine in Salzgitter, Lower Saxony, is 
planned as a repository for radioactive waste with negligible heat 
development. The waste has to be transported to the Konrad 
repository on public traffic courses. In this case, accidents cannot 
be excluded fundamentally and can mean, on account of the ra- 
dioactivity, a hazard to the population and the environment. The 
BMU had instructed the GRS to examine the safety of such trans- 
ports. The results of the transport study show that no additional, 
important risks for the site region are connected with the waste 
transports to the repository. That applies both to normal transport 
and to transport accidents. It is improbable that a transport acci- 
dent with release of radioactive materials will at all happen during 
an operating time of the repository of about 40 years. Because of 
the lower accident risk in the case of freight train transport as com- 
pared to truck transport, it is favorable that more radioactive waste 
is planned to be transported by rail than by road. (orig/HP). 


264 (INIS-BR-2775) Collect method of uranium hexafluo- 
ride. Moura, S.C.; Bustillos, O.W.V. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1991 12p. 
(In Portuguese). Order Number DE92603211. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A collect method of uranium hexafluoride was designed, con- 
structed and assembled in Analytical Laboratory from Instituto de 
Energia Atomica, Sao Paulo, Brazil. This method of collect is main 
for quality control of uranium hexafluoride. (author). 


265 (NUREG-0383-Vol.1-Rev.14) Directory of certificates 
of compliance for radioactive materials packages: Report of 
NRC approved packages: Volume 1, Revision 14. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Safeguards and Transportation. Oct 1991. 458p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

This directory contains a Report of NRC Approved Packages 
(Volume 1) for Radioactive Materials Packages. The purpose of 
this directory is to make available a convenient source of informa- 
tion on Quality Assurance Programs and Packagings which have 
been approved by the US Nuclear Regulatory Commission. Ship- 
ments of radioactive material utilizing these packagings must be in 
accordance with the provisions of 49 CFR §173.471 and 10 CFR 
Part 71, as applicable. In satisfying the requirements of Section 
71.12, it is the responsibility of the licensees to insure themselves 
that they have a copy of the current approval and conduct their 
transportation activities in accordance with an NRC approved qual- 
ity assurance program. 


266 (NUREG—0383-Vol.2-Rev.14) Directory of certificates 
of compliance for radioactive materials packages: Certificates 
of compliance: Volume 2, Revision 14. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safeguards and 
Transportation. Oct 1991. 598p. Sponsored by Nuclear Regulatory 


Commission, Washington, DC (United States). Source: 
NTIS; INIS; GPO. 

This directory contains Certificates of Compliance (Volume 2) for 
Radioactive Materials Packages. The purpose of this directory is to 
make available a convenient source of information on Quality As- 
surance Programs and Packagings which have been approved by 
the US Nuclear Regulatory Commission. Shipments of radioactive 
material utilizing these packagings must be in accordance with the 
provisions of 49 CFR §173.471 and 10 CFR Part 71, as applicable. 
In satisfying the requirements of Section 71.12, it is the responsibil- 
ity of the licensees to insure themselves that they have a copy of 
the current approval and conduct their transportation activities in 
accordance with an NRC approved quality assurance program. 
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Refer also to citation(s) 257, 261, 262, 263, 366, 375, 382, 383, 
384, 386, 790, 1092, 1171, 1355, 1356, 1732, 1740, 1758, 1777, 
1792, 1793, 1794, 1902, 1903, 2564, 2620 


267 (AERE-R-13824) Active neutron and active gamma 
interrogation of 500 litre drums of cement-encapsulated inter- 
mediate level waste using an electron accelerator. Sene, M.R.; 
Bailey, M.; Bunce, L.J.; Findlay, D.J.S.; Jolly, J.E.; Parsons, T.V.; 
Swinhoe, M.T. AEA Industrial Technology, Harwell (United 
Kingdom). May 1991. 239p. Sponsored by Taylor Woodrow Con- 
struction Ltd., Southall (United Kingdom). Contract Fl.IW.0102;0244 
UK (H). Order Number DE92603482. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report describes work carried out on linac-driven active 
neutron and active gamma interrogation of 500 litre cement encap- 
sulated ILW drums at Harwell Laboratory, as part of a three year 
research programme on the development of an integrated radioac- 
tive waste package assay facility. Active neutron interrogation is 
sensitive to the fissile inventory and active gamma interrogation is 
sensitive to the total actinide inventory of the drum. Techniques for 
the calculation of neutron energy spectra and yields from a linac 
neutron target were developed and validated by comparison with 
published and new measurements. Existing Monte Carlo neutron 
transport codes and extensions of computer codes previously de- 
veloped for active gamma interrogation work were also used. A 
facility for operation in either neutron or gamma interrogation mode 
was constructed in the Low Energy Cell of the Harwell linac HE- 
LIOS and was furnished with a bremsstrahlung target, a neutron 
target (for use in neutron interrogation mode), a variety of fast and 
thermal neutron detectors, and a flexible computer-controlled data 
acquisition system. Measurements were made of the system re- 
sponse in both interrogation modes for three 500 litre drums of 
simulated cemented CAGR, Magnox and PCM ILW each provided 
with a series of vertical sample holes into which samples of 2°5U 
(for active neutron interrogation) or "'U and D2O (for active 
gamma interrogation) were placed. Measurements were made of 
the system response as a function of position and as a function of 
mass of the samples. In general the measurements confirmed the 
feasibility of the interrogation method. (author). 


268 (ANL/CP-—72982) Progress in evaluating the corro- 
sion of candidate HLW container metals in irradiated air-steam 
mixtures. Reed, D.T. (Argonne National Lab., IL (United States)); 
Van Konynenburg, R.A. Argonne National Lab., IL (United States). 
[1991]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38 ;W-7405-ENG-48. 
(CONF-910945—1: Focus ’91: nuclear waste packaging, Las Ve- 
gas, NV (United States), 29 Sep - 4 oct 1991). Order Number 
DE92000298. Source: OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site, Characterization Project is evaluating 
Yucca Mountain in Nye County, Nevada, as a site for a potential 
high-level! nuclear waste repository. Lawrence Livermore National 
Laboratory is concerned with the develcpment and performance 
modeling of waste packages for the potential repository. Argonne 
National Laboratory has performed experimental studies in support 





44 ERA Vol. 17, No. 1 





05 NUCLEAR FUELS 
0520 Waste Management 





of the waste package effort. This effort is currently guided by the 
Waste Package Plan, which calls for a systems engineering 
approach to waste package development. Part of this approach in- 
volves formulating an approved set of selection criteria to choose 
the materials to be used in fabricating the waste packages. Techni- 
cal issues related to the performance of metals in the air/water 
vapor environment expected in the potential Yucca Mountain 
repository are discussed. Preliminary experiments, focused on the 
atmospheric corrosion of copper-based materials, are summarized. 
These experiments were performed over a broad range of condi- 
tions: temperatures between 90 and 150°C; relative humidities of 
0, 15, 40, and 100%; and gamma dose rates between 0.01 and 
0.3 Mradhr. In irradiated moist air, copper-based materials form 
cooper oxides and nitrate phases depending on the dose rate, hu- 
midity and temperature. The rates of general corrosion increase 
with temperature, humidity, and dose rate. Chemical intermediates 
formed by radiolysis of moist air have been clearly associated with 
observed corrosion. No significant corrosion was observed for Alloy 
825. 13 refs., 3 tabs. 


269 (ANL/CP-73431) Obsidians and tektites: Natural 
analogues for water diffusion in-nuclear waste glasses. Mazer, 
J.J. (Argonne National Lab., IL (United States)); Bates, J.K.; 
Bradley, C.R.; Stevenson, C.M. Argonne National Lab., IL (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-911109— 
2: Fall meeting of the European Materials Research Society, 
Strasbourg (France), 5-8 Nov 1991). Order Number DE92001923. 
Source: OST]; NTIS; INIS; GPO Dep. 

Projected scenarios for the proposed Yucca Mountain repository 
include significant periods of time when high relative humidity at- 
mospheres will be present, thus the reaction processes of interest 
will include those known to occur under these conditions. The ideal 
natural analog for the proposed Yucca Mountain repository would 
consist of natural borosilicate glasses exposed to expected reposi- 
tory conditions for thousands of years; however, the prospects for 
identifying such an analog are remote, but an important caveat for 
using natural analog studies is to relate the reaction processes in 
the analog to those in the system of interest, rather than a strict 
comparison of the glass compositions. In lieu of this, identifying 
natural glasses that have reacted via reaction processes expected 
in the repository is the most attractive option. The goal of this 
study is to quantify molecular water diffusion in the natural analogs 
obsidian and tektites. Results from this study can be used in 
assessing the importance of factors affecting molecular water diffu- 
sion in nuclear waste glasses, relative to other identified reaction 
processes. In this way, a better understanding of the long-term 
reaction mechanism can be developed and incorporated into per- 
formance assessment models. 17 refs., 4 figs. 


270 (BARC—1534) Radioactive liquid effluent manage- 
ment - state of art and the role of membrane processes. 
Panicker, S.T. (Bhabha Atomic Research Centre, Bombay (India). 
Desalination Div.); Prabhakar, S.; Misra, B.M.; Ramani, M.P.S. 
Bhabha Atomic Research Centre, Bombay (india). 1990. 59p. Order 
Number DE92603483. Source: OST!; NTIS (US Sales Only); INIS. 

This report reviews the conventional methods involving filtration, 
chemical precipitation, evaporation and ion exchange, employed for 
the treatment of low level radioactive effluents. The role of mem- 
brane processes, particularly reverse osmosis and ultrafiltration has 
been assessed with a view to increase the effectiveness of the ex- 
isting methods. After overviewing the practices followed in major 
countries, a possible scheme has been proposed. (author). 66 
refs., 4 tabs., figs. 


271 (CONF-8808322-) Quality assurance aspects of 
geotechnical practices for underground radioactive waste 
repositories: Proceedings of a colloquium. National Research 
Council, Washington, DC (United States). Geotechnical Board. 
1989. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-86DP48039. From Colloquium on 
quality assurance practices for underground radioactive waste 
repositories; Washington, DC (United States); 2-3 Aug 1988. Order 
Number DE92002330. Source: OSTI; NTIS; INIS; GPO Dep. 


In August 1988, the National Research Council, through the 
Geotechnical Board and the Board on Radioactive Waste Manage- 
ment, held a colloquium to discuss the practice of quality 
assurance that is being implemented in the high-level radioactive 
waste storage program. The intent of the colloquium was to bring 
together program managers of the Department of Energy and 
Nuclear Regulatory Commission, to discuss with the technical com- 
munity both the advantages and problems associated with applying 
current quality assurance practices to underground science and en- 
gineering. The colloquium program included talks from 14 
individuals that provided a variety of perspectives on both program- 
matic and technical issues. The talks initiated extended discussions 
from the 71 participants representing 7 government agencies, 8 
academic institutions, and 22 private companies. The competencies 
of the participants were many and varied including, among others, 
geochemistry, hydrology, geotechnical engineering, computer pro- 
gramming, engineering and structural geology, underground design 
and construction, rock mechanics, laboratory testing, systems engi- 
neering, nuclear engineering, law, and environmental science. 
Based on a transcript of the meeting, this report summarizes the 
talks and discussions which took place. 2 figs. 


272 (CONF-910270-64) Status of the WIPP Project. Neill, 
R.H.; Chaturvedi, L. Environmental Evaluation Group, Albuquerque, 
NM (United States). [1991]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-89AL58309. From 


Waste management '91; Tucson, AZ (United States); 24-28 Feb 


1991. Order Number DE91018839. Source: 
GPO Dep. 

The Waste Isolation Pilot Plant (WIPP), located in southeastern 
New Mexico, has been constructed to be a repository for 
transuranic (TRU) radioactive wastes generated from the US 
defense activities. In order to use WIPP as a repository for perma- 
nent disposal of TRU waste, the US Department of Energy (DOE) 
has to demonstrate compliance with the “Standards for the Man- 
agement and Disposal of Spent Nuclear Fuel, High Level and 
Transuranic Radioactive Wastes” promulgated by the US Environ- 
mental Protection Agency (EPA) in the US Code of Federal 
Regulations 40 CFR Part 191. The DOE initially plans to perform 
experiments with a small quantity of waste at WIPP and would like 
to bring additional quantities for “operational demonstration”, before 
determining whether WIPP is to be a repository for permanent dis- 
posal. There are serious problems in pursuing this course of action 
from an operational point of view. It would be wiser to take the ac- 
tions necessary to decide whether the facility should be used as a 
permanent repository, before emplacing a substantial quantity of 
waste in it. This report evaluates the status of the WIPP Project as 
of February 1991. 22 refs. 


OSTI; NTIS; INIS; 


273 (CONF-9110117-7) Investigation of breached de- 
pleted UF, cylinders. DeVan, J.H. Oak Ridge National Lab., TN 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 2. in- 
ternational conference on uranium hexafluoride handling; Oak 
Ridge, TN (United States); 29-31 Oct 1991. Order Number 
DE92002321. Source: OSTI; NTIS; GPO Dep. 

In June 1990, during a three-site inspection of cylinders being 
used for long-term storage of solid depleted UF,, two 14-ton cylin- 
ders at Portsmouth, Ohio, were discovered with holes in the barrel 
section of the cylinders. An investigation team was immediately 
formed to determine the cause of the failures and their impact on 
future storage procedures and to recommend corrective actions. 
Subsequent investigation showed that the failures most probably 
resulted from mechanical damage that occurred at the time that 
the cylinders had been placed in the storage yard. In both cylin- 
ders evidence pointed to the impact of a lifting lug of an adjacent 
cylinder near the front stiffening ring, where deflection of cylinder 
could occur only by tearing the cylinder. The impacts appear to 
have punctured the cylinders and thereby set up corrosion 
processes that greatly extended the openings in the wall and oblit- 
erated the original crack. Fortunately, the reaction products formed 
by this process were relatively protective and prevented any large- 
scale loss of uranium. The main factors that precipitated the 
failures were inadequate spacing between cylinders and deviations 
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in the orientations of lifting lugs from their intended horizontal posi- 
tion. After reviewing the causes and effects of the failures, the 
team's principal recommendation for remedial action concerned im- 
proved cylinder handling and inspection procedures. Design 
modifications and supplementary mechanical tests were also rec- 
ommended to improve the cylinder containment integrity during the 
stacking operation. 4 refs., 2 figs. 


274 (CONF-911022S-1) Overview of tumulus design, 
construction, and operating experience. Jordan, E.A. (USDOE, 
Washington, DC (United States)); Radcliffe, L.L.; Van Hoesen, 
S.D.; Mezga, LJ. Oak Ridge National Lab., TN (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From _ International 
Atomic Energy Agency (IAEA) low level waste disposal conference; 
Paris (France); 1-4 Oct 1991. Order Number DE92000434. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Tumulus Disposal Demonstration (Tumulus 1), Tumulus 2, 
and the Interim Waste Management Facility (IWMF) are being 
utilized to demonstrate the acceptability of tumulus disposal tech- 
nology while at the same time providing disposal capacity for solid 
low-level radioactive waste (LLW) generated at Oak Ridge National 
Laboratory (ORNL). The planning process resulting in selection 
and ultimate implementation of tumulus disposal technology for the 
Oak Ridge Reservation is still on-going and consists of four major 
phases: alternatives identification and evaluation; technology 
demonstration; limited operational implementation; and full opera- 
tional implementation at a new site. This document discusses 
these phases. 2 figs., 1 tab. 


275 (DOE/HWP-106-Vol.1) An assessment of thermal de- 
struction technologies for application to Department of Energy 
mixed wastes: Volume 1, Technology assessment. Oak Ridge 
K-25 Site, TN (United States); Science Applications International 
Corp., Idaho Falls, ID (United States). Waste Management Tech- 
noiogy Div. Aug 1991. 81p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840T21400. Order Num- 
ber DE91018445. Source: OSTI; NTIS; INIS; GPO Dep. 

As evidenced by the Department of Energy (DOE) Environmental 
Restoration and Waste Management Five-Year Plan, the Depart- 
ment is committing to a long-range waste management program. A 
category of waste that represents a sizable portion of the total 
DOE waste picture and also presents significant complications in 
management is waste that contains both hazardous and radioac- 
tive components. This category of wastes, referred to as mixed 
waste (MW), is present at all but a few of the Department's sites. 
The presence of radioactive constituents in this waste category 
implies that it be managed, like radioactive-only wastes, on DOE- 
owned property. Thermal treatment of MW’s offers a variety of 
benefits in the final disposition of the waste. One obvious benefit is 
volume reduction of the waste if it contains organics because most 
of the organics are converted to gases and water, leaving only the 
inert material or ash. Another benefit is the destruction of haz- 
ardous materials by thermal conversion to simple, nonhazardous 
gases water. A third benefit, for some thermal technologies, is that 
the thermal process yields a process residue that meets disposal 
requirements for both hazardous and radioactive constituents with- 
out further processing. 2 refs., 47 figs., 8 tabs. 


276 (DOE/IG-0298) Department of Energy’s waste mini 
mization program. USDOE Office of Inspector General, 
Washington, DC (United States). Sep 1991. 27p. Sponsored by 
USDOE, Washington, DC (United States). Source: OST (Free of 
Charge). 

Report to The Secretary. 

Waste minimization, as mandated by the Congress, requires, the 
elimination or reduction of the generation of waste as its source, 
that is, before it can become waste. This audit was made to deter- 
mine the adequacy of DOE's efforts to minimize the generation of 
waste. The audit emphasized radioactive and other hazardous 
waste generation at DOE's nuclear weapons production plants and 
design laboratories. We included waste minimization activities and 
actions that can be taken now, in contrast to the long-range 
weapons complex modernization effort. We reviewed waste mini- 
mization activities within the Office of Environmental Restoration 
and Waste Management (EM), the Office of the Assistant Secretary 


for Defense Programs (DP), the Hazardous Waste Remedial Action 
Program Office, and the Waste Minimization Management Group 
(WMMG) in the Albuquerque Field Office. Waste minimization pro- 
grams were examined in detail at the three largest nuclear 
weapons production facilities — the Rocky Flats plant, which manu- 
factures plutonium parts; the Y-12 facility, which produces uranium 
components; and the Savannah River site, which manufactures 
and loads tritium — and two of DOE’s weapons design laboratories, 
Los Alamos and Sandia. 


277 (DOE/JIO-001) TRU waste lead organization — WIPP 
Project Office Interface Management semi-annual report. Guer- 
rero, J.V. (Rockwell International Corp., Albuquerque, NM (United 
States). Joint Integration Office); Gorton, J.M. USDOE Joint Inte- 
gration Office, Albuquerque, NM (United States); Rockwell 
International Corp., Albuquerque, NM (United States). Joint Integra- 
tion Office; Westinghouse Electric Corp., Albuquerque, NM (United 
States). Joint Integration Office. May 1985. 62p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE92000932. Source: OSTI; NTIS; 
GPO Dep. 

The Charter establishing the Interface Control Board and the ad- 
ministrative organization to manage the interface of the TRU Waste 
Lead Organization and the WIPP Project Office also requires 
preparation of a summary report describing “significant interface 
activities.” This report includes a discussion of Interface Working 
Group (IWG) “recommendations and resolutions considered and im- 
plemented” over the reporting period October 1984 to March 1985. 


278 (DOE/JIO-004) TRU Waste Management Program 
cost/schedule optimization analysis. Detamore, J.A. (Rockwell 
International Corp., Albuquerque, NM (United States). Joint Integra- 
tion Office); Raudenbush, M.H.; Wolaver, R.W.; Hastings, G.A. 
USDOE Joint Integration Office, Albuquerque, NM (United States); 
Rockwell International Corp., Albuquerque, NM (United States). 
Joint Integration Office; Westinghouse Electric Corp., Albuquerque, 
NM (United States). Joint Integration Office. Oct 1985. 111p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-86AL31950. Order Number DE92000873. Source: OSTI; 
NTIS; GPO Dep. 

The cost/schedule optimization task is a necessary function to in- 
sure that program goals and plans are optimized from a cost and 
schedule aspect. Results of this study will offer DOE information 
with which it can establish, within institutional constraints, the most 
efficient program for the long-term management and disposal of 
contact handled transuranic waste (CH-TRU). To this end, a com- 
prehensive review of program cost/schedule tradeoffs has been 
made, to identify any major cost saving opportunities that may be 
realized by modification of current program plans. It was decided 
that all promising scenarios would be explored, and institutional 
limitations to implementation would be described. Since a virtually 
limitless number of possible scenarios can be envisioned, it was 
necessary to distill these possibilities into a manageable number of 
alternatives. The resultant scenarios were described in the cost/ 
schedule strategy and work plan document. Each scenario was 
compared with the base case: waste processing at the originating 
site; transport of CH-TRU wastes in TRUPACT; shipment of drums 
in 6-Packs; 25 year stored waste workoff; WIPP operational 10/88, 
with all sites shipping to WIPP beginning 10/88; and no processing 
at WIPP. Major savings were identified in two alternate scenarios: 
centralize waste processing at INEL and eliminate rail shipment of 
TRUPACT. No attempt was made to calculate savings due to com- 
bination of scenarios. 1 ref., 5 figs., 1 tab. (MHB) 


279 (DOE/JIO-008) Support of International Waste Man- 
agement Agreements in the field of TRU Waste Management: 
Technical work plan, FY 1986. USDOE Joint Integration Office, 
Albuquerque, NM (United States); Rockwell International Corp., 
Albuquerque, NM (United States). Joint Integration Office; Westing- 
house Electric Corp., Albuquerque, NM (United States). Joint 
Integration Office. Jan 1986. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-86AL31950. Order 
Number DE92000879. Source: OSTI; NTIS; GPO Dep. 

The USDOE has implemented technical information exchange 
agreements in the field of TRU waste management with the United 
Kingdom, Federal Republic of Germany, Japan, and France. This 
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has been done in an effort to minimize research and development 
costs, and ensured maximum safety to man and the environment 
during waste handling and disposal. In this report, the technical 
work plan for fiscal year 1986 is presented. (JDL) 


280 (DOE/JIO-009) Reduced waste generation, FY 1986: 
Technical work plan. USDOE Joint Integration Office, Albu- 
querque, NM (United States); Rockwell Intemational Coprp., 
Albuquerque, NM (United States). Joint Integration Office; Westing- 
house Electric Corp., Albuquerque, NM (United States). Joint 
Integration Office. Feb 1986. 38p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-86AL31950. Order 
Number DE92000875. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy is committed to the 
principles of minimizing the quantity and transuranic content of its 
transuranium (TRU) waste being generated at its nuclear facilities. 
The reasons are to reduce costs associated with waste handling 
and disposal, and also to reduce radiation exposure to workers 
and risk for radionuclide release to man and the environment. The 
purpose of this document is to provide the USDOE with a pian of 
research and development tasks for waste minimization, and is 
prepared so as to provide the maximum impact on volumes based 
on cost/benefit factors. The document is to be updated annually or 
as needed to reflect current and future tasks. The Reduced Waste 
Generation (RWG) tasks encompass a wide range of activities with 
the principal goals of (1) preventing the generation of waste and 
(2) converting TRU waste into low-level wastes (LLW) by sorting or 
decontamination. Concepts for reducing the volume such as in in- 
cineration and compaction are considered within the discipline of 
Reduced Waste Generation, but are considered as somewhat de- 
veloped technology with only a need for implementation. 33 refs. 


281 (DOE/JIO-011) Centralized processing of contact- 
handied TRU waste feasibility analysis. USDOE Joint Integration 
Office, Albuquerque, NM (United States); Rockwell International 
Corp., Albuquerque, NM (United States). Joint Integration Office; 

Westinghouse Electric Corp., Albuquerque, NM (United States). 
Joint Integration Office. Dec 1986. 56p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92000883. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents work for the feasibility study of central pro- 
cessing of contact-handied TRU waste. Discussion of scenarios, 
transportation options, summary of cost estimates, and institutional 
issues are a few of the subjects discussed. (JDL) 


282 (DOE/JIO-017) Defense Remote Handled 
Transuranic Waste Cost/Schedule Optimization Study. Pierce, 
G.D. (Rockwell International Corp., Albuquerque, NM (United 
States). Joint Integration Office); Beaulieu, D.H.; Wolaver, R.W.; 
Carson, P.H. USDOE Joint Integration Office, Albuquerque, NM 
(United States); Rockwell International Corp., Albuquerque, NM 
(United States). Joint Integration Office; W se Electric 
Corp., Albuquerque, NM (United States). Joint Integration Office. 
Nov 1986. 96p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order 
DE92000870. Source: OSTI; NTIS; INIS; GPO Dep. 
The purpose of this study is to provide the DOE information with 
which it can establish the most efficient program for the long man- 
agement and disposal, in the Waste Isolation Pilot Plant (WIPP), of 
remote handled (RH) transuranic (TRU) waste. To fulfill this pur- 
pose, a comprehensive review of waste characteristics, existing 
and projected waste inventories, processing and transportation op- 
tions, and WIPP requirements was made. Cost differences 
between waste management alternatives were analyzed and com- 
pared to an established baseline. The result of this study is an 
information package that DOE can use as the basis for policy deci- 
sions. As part of this study, a comprehensive list of alternatives for 
each element of the baseline was developed and reviewed with the 
sites. The principle conclusions of the study follow. A single pro- 
cessing facility for RH TRU waste is both necessary and sufficient. 
The RH TRU processing facility should be located at Oak Ridge 
National Laboratory (ORNL). Shielding of RH TRU to contact han- 
died levels is not an economic alternative in general, but is an 
acceptable alternative for specific waste streams. Compaction is 
only cost effective at the ORNL processing facility, with a possible 
exception at Hanford for small compaction of paint cans of newly 


Number 


generated glovebox waste. It is more cost effective to ship certified 
waste to WIPP in 55-gal drums than in canisters, assuming a suit- 
able drum cask becomes available. Some waste forms cannot be 
packaged in drums, a canister/shielded cask capability is also re- 
quired. To achieve the desired disposal rate, the ORNL processing 
facility must be operational by 1996. Implementing the conclusions 
of this study can save approximately $110 million, compared to the 
baseline, in facility, transportation, and interim storage costs 
through the year 2013. 10 figs., 28 tabs. 


283 (DOE/JIO-018) Proceedings of the US DOE/UK AEA 
Workshop on Facility Design. USDOE Joint Integration Office, 
Albuquerque, NM (United States); Rockwell International Corp., 
Albuquerque, NM (United States). Joint Integration Office; Westing- 
house Electric Corp., Albuquerque, NM (United States). Joint 
Integration Office. Nov 1986. 342p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-86AL31950. 
(CONF-861089-: United States Department of Energy/United King- 
dom Atomic Energy Authority (USDOE/UKAEA) workshop on 
waste treatment facilities designs, Albuquerque, NM (United 
States), 27-30 Oct 1986). Order Number DE92000874. Source: 
OSTI; NTIS; GPO Dep. 

This document contains the proceeding of a Workshop on Facil- 
ity Design that was held between the United States Department of 
Energy and the United Kingdom Atomic Energy Authority, Albu- 
querque, New Mexico, October 27-29, 1986. The intention of the 
workshop was to display relevant design criteria and to demonstrate 
for various US and UK facilities, current and projected criteria and 
how these criteria have been satisfied by facility design. Specific 
examples concern small plants, large plants, and waste stores. 


284 (DOE/WIPP-91-008) Waste Isolation Pilot Plant site 
environmental report for calendar year 1990. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
[1990]. 514p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950. Order Number 
DE92000878. Source: OSTI; NTIS; INIS; GPO Deo. 

The US Department of Energy (DOE) Waste Is«.ation Pilot Plant 
(WIPP) Operational Environmental Monitoring Plan (OEMP) moni- 
tors a comprehensive set of parameters in order to detect any 
potential environmental impacts and establish baselines for future 
quantitative environmental impact evaluations. Surface water and 
groundwater, soil, and biotics are measured for background radia- 
tion. Nonradiological environmental monitoring activities include 
meteorological, air quality, soil properties, and the status of the 
local biological community. Ecological studies focus on the immedi- 
ate area surrounding the site with emphasis on the salt storage 
pile, whereas baseline radiological surveillance covers a broader 
geographic area including nearby ranches, villages, and cities. 
Since the WIPP is still in a preoperational state, no waste has 
been received; therefore, certain elements required by Order DOE 
5400.1 are not presented in this report. 15 figs. 19 tabs. 


285 (DOE/WIPP-91-025) Annual water quality data re- 
port for the Waste Isolation Pilot Plant. Westinghouse Electric 
Corp., Carlsbad, NM (United States). Waste Isolation Div. 1990. 
341p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-86AL31950. Order Number DE91018963. 
Source: OSTI; NTIS; GPO Dep. 

This is the fifth Annual Water Quality Data Report for the Waste 
Isolation Pilot Plant (WIPP). The WIPP is located in southeastern 
New Mexico, as shown in Figure 1-1. The WIPP Project is oper- 
ated by the (DOE) for the purpose of providing a research and 
development facility to demonstrate the safe disposal of (TRU) ra- 
dioactive wastes generated by the defense activities of the United 
States Government. Section 2 of this report presents water quality 
data collected from sixteen designated pre-operational (WIPP Fa- 
cility) monitoring wells, and three privately owned wells in the 
vicinity of the WIPP. The locations of these wells are shown in Fig- 
ure 1-2. The water quality data from these wells were collected 
from January 1989 through December 1989. Of the nineteen wells 
sampled for water quality in 1989, two were sampled for the first 
time, four were sampled for the third time, and thirteen were sam- 
pled for the fourth time. Section 3 of this report presents water 
level data collected from sixty-three designated monitoring wells. 
This data was collected from October 1988 through December 
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1989. Pressure-density data collected from January 1989 through 
December 1989 can be found in Appendix A. 116 figs., 72 tabs. 


286 (DOE/WIPP-91-032) Integrated system checkout re- 
port. Westinghouse Electric Corp., Carlsbad, NM (United States). 
Waste Isolation Div. 14 Aug 1991. 706p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92002481. Source: OSTI: NTIS: INIS; GPO Dep. 

The planning and preparation phase of the Integrated Systems 
Checkout Program (ISCP) was conducted from October 1989 to 
July 1991. A copy of the ISCP, DOE-WIPP 90-002, is included in 
this report as an appendix. The final phase of the Checkout was 
conducted from July 10, 1991, to July 23, 1991. This phase exer- 
cised ail the procedures and equipment required to receive, 
emplace, and retrieve contact handled transuranium (CH TRU) 
waste filled dry bins. In addition, abnormal events were introduced 
to simulate various equipment failures, loose surface radioactive 
contamination events, and personnel injury. This report provides a 
detailed summary of each days activities during this period. Qualifi- 
cation of personne! to safely conduct the tasks identified in the 
procedures and the abnormal events were verified by observers fa- 
miliar with the Bin-Scale CH TRU Waste Test requirements. These 
observers were members of the staffs of Westinghouse WID Engi- 
neering, QA, Training, Health Physics, Safety, and SNL. Observers 
representing a number of DOE departments, the state of new Mex- 
ico, and the Defense Nuclear Facilities Safety Board observed 
those Checkout activities conducted during the period from July 17, 
1991, to July 23, 1991. Observer comments described in this report 
are those obtained from the staff member observers. 1 figs., 1 tab. 


287 (EGG-WTD-9776) Pad A treatablility study long- 
range project plan. Mousseau, J.D. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). Jun 1991. 97p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Order Number DE91018715. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan addresses the work to be accomplished by the Pad A 
Treatability Study Pjoject. The purpose of this project is to investi- 
gate potential treatment apd separation technologies, identity the 
best technologies, and to demonstrate by both lab- and pilot-scale 
demonstration, the most applicable remedial technologies for treat- 
ing plutonium-contaminated salts at the Pad A site located at the 
Subsurface Disposal Area (SDA) at the Radioactive Waste Man- 
agement Complex (RWMC) a the Idaho National Engineering 
Laboratory (INEL). The conduct of this project will be supported by 
other DOE laboratories, universities, and private industries, who 
will provide support for near-term demonstrations of treatment and 
separation technologies. The purpose of this long-range planning 
document is to present the detailed plan for the implementation of 
the Pad A Treatability Study Project. 


288 (EUR-13069) Quality assurance in the management 
of radioactive waste in the European Community. Simon, R.A. 
(Commission of the European Communities, Brussels (BE)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
1991. 61p. Source: OSTI; NTIS (US Sales Only). 

The current situation and the prospects of quality assurance 
(QA) as well as the research efforts in this field in most of the EC 
Member States with an important nuclear industry are summarized. 
Some of the particular issues concerning QA for future deep geo- 
logical disposal of radioactive waste and for the associated 
scientific work are outlined. Finally, the conclusions and recom- 
mendations drawn from the report and the discussions within the 
working group stress the necessity of sound and systematic QA 
methods and suggest ways to improve the technical application, 
the management practices and the regulatory/institutional control of 
QA programmes for the management of radioactive waste. 


289 (EUR-13125) Evaluation and development of hydro- 
geological and geochemical investigation methods for 
aquifers of low permeability. Wijland, G.C. (National Institute of 
Public Health and Environmental Protection, Bilthoven (NL)); 
Langemeijer, H.D.; Stapper, R.A.M.; Glasbergen, P.; Michelot, J.L. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 96p. Contract FI1W/0160-NL. Source: OSTI; NTIS 
(US Sales Only). 


Studies are currently being carried out in the Netherlands to as- 
sess the environmental consequences of geological disposal of 
radioactive waste. In these studies transport models are used to 
evaluate the geohydrological system in formations overlying the 
potential host-rock, and to establish the potential pathways for ra- 
dionuclides to the biosphere. Knowledge of parameter values, and 
of their variability for the investigated formations, is necessary to 
construct these models. From preceding work it became obvious 
that only a poor set of data is available, in particular for Paleogene 
and Upper Cretaceous deposits, that are present in the overburden 
of salt structures in the Netherlands. Within the current phase of 
the Netherlands programme on geological disposal it was consid- 
ered essential to obtain an overview of methods and their accuracy 
which would be applicable for a geohydrological research pro- 
gramme first. From this work guidelines for the construction of new 
boreholes might also be derived. The main purposes of this study 
were defined as follows: to evaluate and to test techniques to ob- 
tain geohydrological data of the aquifers and aquitards of the 
Upper Cretaceous and Lower Tertiary formations. Also, geohydro- 
chemical methods were evaluated and tested in order to find out 
whether they could contribute to the understanding of the ground- 
water flow system in aquifers of low permeability. 


290 (EUR-13126) Natural decay series radionuclide 
studies at the Needle’s Eye natural analogue site. MacKenzie, 
A.B. (Scottish Universities Research and Reactor Centre, Glasgow 
(UK)); Scott, R.D.; Houston, C.M.; Hooker, P.J. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 58p. 
Contract No FI1W/0073-UK. Source: OSTI; NTIS (US Sales Only). 

This report covers work on a natural radioactive geochemical 
system and has been carried out with the aim of improving confi- 
dence in using predictive models of radionuclide migration in the 
geosphere. It is one of a series being produced and is concerned 
with the U/Th decay series characterization of the hydrothermal 
mineral veins and the movement of these radionuclides into post- 
glacial flood plain deposits. 


291 (EUR-13127) An evaluation of the resistivity 
anisotropy of the clays at the Down Ampney fault research 
site. Raines, M.G: (British Geological Survey, Keyworth (UK)); 
Jackson, P.D.; Evans, C.J.; Meldrun, P.; Rainsbury, M. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. 33p. Contract FI1W/0085-UK. Source: OSTI; NTIS (US 
Sales Only). 

The anisotropy of electrical resistivity of the Oxford clay at Down 
Ampney was examined by a series of measurements of resistivity 
on the core with current flowing horizontally and vertically. As ex- 
pected the horizontal resistivity core data was found to agree with 
the downhole resistivity logs. This observation enabled a methodol- 
ogy to be implemented where both horizontal and vertical 
resistivities were assessed in the field. 


292 (EUR-13128) Chloride, bromide and lodide distribu- 
tions In Loch Lomond sediment interstitial water. MacKenzie, 
A.B. (Scottish Universities Research and Reactor Centre, Glasgow 
(UK)); Shimmield, T.M.; Scott, R.D.; Davidson, C.M.; Hooker, P.J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1991. 24p. Contract Fl1W/0073-UK. Source: OSTI; NTIS 
(US Sales Only). 

The post glacial sediments of Loch Lomond contain a well de- 
fined band of marine deposited material which is overlain and 
underlain by freshwater deposited sediment. The chronology of the 
sedimentary sequence has been well established by radiocarbon 
dating and, in the southern basin of the Loch, the marine sediment 
band is of the order of 1 m thick and typically occurs at a depth of 
about 3 to 4 m beneath the sediment surface. Previous work has 
established that the marine deposited sediment contains enhanced 
concentrations of iodine and bromine relative to the contiguous 
freshwater sediments and that dissolution of halogen elements 
from the marine sediments generates a concentration gradient, 
with consequent diffusive transport, of these elements in the sedi- 
ment interstitial water. This environment is thus highly suitable for 
investigation of the rate of transport of halogen elements through 
the sediment a topic of direct relevance to radioactive waste dis- 
posal in the context of far field migration of '?°1. Previous studies 
resulted in successful modelling of the diffusive transport of 
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bromine in the interstitial water of the sediment on the basis of the 
observed concentration profile for total bromine in the water. This 
work was, however, of restricted value since (1) speciation was not 
determined (2) archived sediment was used and (3) samples were 
processed and analyzed under ambient laboratory conditions. The 
objective of the work described in this report was to collect a new 
core of Loch Lomond sediment and to carry out appropriate analy- 
ses to overcome the above limitations. 


293 (EUR-13143) Pacoma: Pertormance assessment of 
the confinement of medium-active and alpha-bearing wastes 
Assessment of disposal in a clay formation in the United 
Kingdom. Mobbs, S.F. (National Radiological Protection Board, 
Harwell (UK)); Klos, R.A.; Martin, J.S.; Laurens, J.M.; Winters, 
K.H.; Bealby, J.M.; Dalrymple, G. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 439p. Contracts 
FI1W/0041, Fl1W/0047, FI1W/0043 and Fl1W/0042. Source: OSTI; 
NTIS (US Sales Only). 

This report describes the PACOMA assessment of the radiologi- 
cal impact of disposal of intermediate level and alpha-bearing 
wastes in a hypothetical repository situated in the clay formations 
below the Harwell site in the United Kingdom. The assessment in- 
cludes: best estimate calculations, uncertainty analyses, sensitivity 
analyses and model comparisons. Results of the radiological im- 
pact calculations are in the form of doses and risks to individuals 
and time-integrated doses to populations, for a normal evolution 
scenario and a number of altered evolution scenarios. The calcu- 
lated risks to individuals are well below the limit recommended by 
the ICRP, and the calculated collective dose over the first 10,000 
years after disposal is zero. Thus the radiological impact of the 
disposal intermediate level and alpha-bearing wastes in a clay for- 
mation is predicted to be small. The uncertainty analyses showed 
that, for the normal evolution scenario, the range of predicted risks 
to individuals is very wide. However, these results must be treated 
with caution because a formal methodology for eliciting judgments 
about model parameter values was only applied in the case of 
geosphere data. The sensitivity analyses and model comparisons 
indicated the need for improved models and data for water and ra- 
dionuclide movement in the near-surface environment. 


294 (EUR-13150) Fracture mapping in clays, using gas 
geochemistry: background, design of a mobile laboratory, and 
surveys in England and Italy. Gregory, R.G. (Exeter Univ. (UK). 
Dept. of Geology); Duddridge, G.A. Commission of the European 
Communities, Luxembourg (Luxembourg). 1991. 149p. Contract 
Fl1W/0088-UK. Source: OSTI; NTIS (US Sales Only). 

Integrated soil gas analyses for helium, radon, carbon dioxide 
and oxygen allow the accurate interpretation of soil gas signatures 
as indicators of underlying structure, due to large variations over 
faults and fractures. Structures such as these provide channelways 
for fluid movement in the upper crust. A mobile gas geochemistry 
laboratory for the analysis of soil gases was constructed and sur- 
veys were carried out at sites in England and Italy. At the Down 
Ampney site, Gloucestershire, gas was injected into a fault plane, 
and recorded some hours later at the surface. Refinement of this 
experiment would allow a full characterization of permeable path- 
ways at a site to be made. The soil gas technique has been shown 
to be viable as an independent site investigation method for the 
study of fracturing and groundwater movement around potential 
waste repository sites. 


295 (EUR-13178) Safety evaluation of geological dis- 
posal concepts tor low and medium-level wastes in rock-salt 
(Pacoma project). Prij, J. (Netherlands Energy Research Founda- 
tion Petten (NL)); Van Dalen, A.; Roodbergen, H.A.; Slagter, W.; 
Van Weers, A.W.; Zanstra, D.A.; Glasbergen, P.; Koester, H.W.; 
Lembrechts, J.F.; Nijhof-Pan, |.; Slot, A.F.M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1991. 573p. 
Contract No FI1W/0045-NL. Source: OSTI; NTIS (US Sales Only). 

In the framework of the Performance Assessment of Confine- 
ments for MLW and Alpha Waste (PACOMA) the disposal options 
dealing with rock-salt are studied by GSF and ECN (with subcon- 
tract to RIVM). The overall objectives of these studies are to 
develop and demonstrate procedures for the radiological safety as- 
sessment of a deep repository in salt formations. An essential 
objective is to show how far appropriate choices of the repository 


design parameters can improve the performances of the whole 
system. The research covers two waste inventories (the Dutch 
OPLA and the PACOMA reference inventory}, two disposal tech- 
niques (conventional and solution mining) and three types of 
formations (salt dome, pillow and bedded salt). An important part 
of the research has been carried out in the socalled VEOS project 
within the framework of the Dutch OPLA study. The methodology 
used in the consequence analysis is a deterministic one. The mod- 
els and calculation tools used to perform the consequence analysis 
are the codes: EMOS, METROPOL and BIOS. The results are ex- 
pressed in terms of dose rates and doses to individuals as well as 
to groups. Detailed information with respect to the input data and 
the results obtained with the three codes is given in three annexes 
to this final report. 


296 (EUR-13180) Laser-induced photoacoustic spec- 
troscopy for the speciation of transuranic elements in natural 
aquatic systems. Kim, J.|. (Technische Univ. Muenchen, Garching 
(DE). Inst. fuer Radiochemie): Stumpe, R.; Kienze. R. Commission 
of the European Communities, Luxembourg (Luxembourg). 1991. 
88p. Contract FI1W/0202-D. Source: OSTI: NTIS (US Sales Only} 
Laser-induced photoacoustic spectroscopy (LPAS) is a new ele- 
gant instrumentation for the chemical speciation of aquatic 
transuranium (TRU) ions in very dilute concentrations (>10-* mol 
L-'). The paper describes the principle of LPAS and its application 
to the study of the chemical behaviour of TRU ions in natural 
aquatic systems, the knowledge of which has become increasingly 
in demand in connection with the safety analysis of nuclear waste 
disposal in the geosphere. The first part of the paper describes the 
principle, instrumentation and characteristics of LPAS in aqueous 
solution, taking particular examples from our own experience. The 
theoretical estimation of the speciation sensitivity is demonstrated 
and the result is compared with experiment. The second part deals 
with the spectral work in aqueous solution and then with the appli- 
cation of LPAS for the speciation of TRU ions in groundwater. 
Some examples demonstrated are hydrolysis reaction, complexa- 
tion and colloid generation of the Am~* ion. Speciation sensitivities 
of U, Np, Pu and Am of different oxidation states in a variety of 
aqueous solutions are summarized. The application is of course 
open to a broad field of microchemistry in which the conventional 
spectrophotometric method has difficulty with sensitivity. 


297 (EUR-13181) Characterization and complexation of 
humic acids. Kim, J.L. (Technische Univ. Muenchen, Garching 
(DE). Inst. fuer Radiochemie); Buckau, G.; Kienze, R.; Rhee, D.S.; 
Wimmer, H. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1991. 111p. Contract Fi1W/0067-D. Source: 
OSTI; NTIS (US Sales Only). 

This paper summarizes the research contributions to the CEC 
Mirage Il project, particularly the research area on complexation 
and colloids (COCO). The first part of the paper comprises the 
characterization of humic and fulvic acids from different origins: a 
commercial product from the Aldrich Co. used as a reference hu- 
mic acid and site-specific humic acids from Gorleben (Germany), 
Boom Clay (Belgium) and Fanay Augeres (France) aquifer 
systems. The second part includes the complexation of trivalent ac- 
tinides: Am(IIl) and Cmi(Ill) with various humic acids. A number of 
different methods have been applied for the complexation study: 
spectrophotometry, ultrafiltration, laser-induced photo-acoustic 
spectroscopy (LPAS) and time-resolved laser fluorescence spec- 
troscopy (TRLFS). The evaluation process of complexation 
constant is discussed extensively and the well consolidated results 
are presented, which can be directly used for the geochemical 
modelling of the radionuclide migration. 


298 (EUR-13182) Migration of uranium daughter ra- 
dionuclides in natural sediments. Colley, S. (institute of 
Oceanographic Sciences, Godalming (UK)); Thomson, J. Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
1991. 92p. Contract FI1W/0146-UK. Source: OSTI; NTIS (US 
Sales Only). 

An irregular concentratior/depth profile of uranium in deep-sea 
turbidities, previously elucidated, has been exploited to obtain in- 
situ effective diffusion coefficients for the long-lived members of the 
238) natural series. The findings are relevant to the assessment of 
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deep-sea sediments as potential repositories for high-level radioac- 
tive waste, because waste actinides decay through the same 
chains of daughter radionuclides as natural actinides. This work 
was part of the CEC Mirage project-Second phase, Natural ana- 
logues research area. 


299 (EUR-13183) Actinide colloid generation in ground- 
water. Kim, J.|. (Technische Univ. Muenchen, Garching (DE). Inst. 
fuer Radiochemie). Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 36p. Contract Fl1W/0067-D. 
Source: OSTI: NTIS (US Sales Only). 

The progress made in the investigation of actinide colloid gener- 
ation in groundwater is summarized and discussed with particular 
examples relevant to an understanding of the migration behaviour 
of actinides in natural aquifer systems. The first part deals with the 
characterization of colloids: groundwater colloids. actinide real- 
colloids and actinide pseudocolloids. The second part concentrates 
on the generation processes and migration behaviour of actinide 
pseudo colloids. which are discussed with some notable experi- 
mental examples. Importance is stressed more on the chemical 
aspects of the actinide colloid generation in groundwater. This work 
iS a contribution to the CEC Mirage II project. in particular the com- 
plexation and colloids research area. 


300 (EUR-13201) Derivation of weighting factors for 
cost and radiological impact for use in comparison of waste 
management methods. Allen, P.T. (Surrey Univ., Guildford (UK)): 
Lee, T.R. Commission of the European Communities. Luxembourg 
(Luxembourg). 1991. 149p. Contract FI1W-0128. Source: OSTI: 
NTIS (US Sales Only). 

Nuclear waste management decisions are complex, and must in- 
clude considerations of cost and social factors in addition to dose 
limitation. Decision-aiding techniques, such as multi-attribute analy- 
sis, Can assist in structuring the problem and can icorporate as 
many factors, or attributes, as required. However, the relative 
weights of such attributes need to be established. Methods were 
devised which could be compared with one another. These were 
questionnaire-based but, in order to examine the possible influence 
of the measurement procedures on the results, two of the methods 
were combined in an experimental design. The two direct methods 
for obtaining weights (the conventional rating scales and the direct 
rating task) showed good agreement and yielded different values 
for separate social groups, such as industrial employees and lay 
public. The main conclusion is that the elicitation of weighting fac- 
tors from the public is possible and that the resulting weights are 
meaningful and could have significant effects on the choice of 
waste management options. 


301 (EUR-13203) Reconnaissance geophysics to locate 
major faults in clays. Jackson, P.D. (British Geological Survey, 
Keyworth (UK)); Haliam, J.R.; Raines, M.G.; Rainsbury, M.P.; 
Greenwood, P.G.; Busby, J.P. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1991. 74p. Contract 
FI1W/0085. Source: OSTI; NTIS (US Sales Only). 

Trial surveys using resistivity, seismic refraction and electromag- 
netic techniques have been carried out at two potential research 
sites on Jurassic clays. A previously unknown major fault has been 
detected at Down Ampney and mapped during the main survey to 
a precision of 5 to 10 metres by resistivity profiling using a Schlum- 
berger array, optimized from pre-existing data and model studies. 
The fault is identified by a strong characteristic signature which re- 
sults from the fault displacement and a zone of disturbance within 
the clay. This method is rapid, provides high resolution and permits 
immediate field interpretation. 


302 (EUR-13260) Summary report of the University of 
Manchester involvement in the Chemval project. Chandratillake, 


M.R. (Manchester Univ. (UK). Dept. of Chemistry); Newton, 
G.W.A.; Robinson, V.J. Commission of the European Communities, 
Luxembourg (Luxembourg). 1991. 96p. Contract FI1W/0077. 
Source: OSTI; NTIS (US Sales Only). 

Chemval is an international geochemical exercise, which aims at 
applying and validating predictive computer programmes describing 
the chemistry of radionuclides in the geosphere. As a component of 
the CEC Mirage project - second phase (on migration of radionu- 
clides in the geosphere), Chemval is carried out in the framework 


of the third Community R and D programme on radioactive waste 
management and storage (1985-89). It is jointly funded by the 
Commission of the European Communities and Her Majesty's In- 
spectorate of Pollution (UK Department of the Environment). 


303 (GSF-5/91) INTRAVAL test case 13: Brine transport 
in porous media at high salinity. Fein, E. (GSF - Forschungszen- 
trum fuer Umwelt und Gesundheit GmbH, Braunschweig 
(Germany). Inst. fuer Tieflagerung). GSF - Forschungszentrum fuer 
Umwelt und Gesundheit GmbH, Neuherberg (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
Feb 1991. 44p. Contract BMFT KWA5408. (GSF-TL—-9/91). Order 
Number DE92721602. Source: OSTI; NTIS (US Sales Only); INIS. 

In a two-dimensional vertical column filled with a synthetic porous 
media sweet water is displaced by salt water. Starting with salt wa- 
ter of very low concentration the concentration of the displacing 
salt water was increased in various experiments up to approxi- 
mately saturation. In courses of these experiments breakthrough 
curves at different locations within the column are monitored with 
respect to time. It was the idea of validation to determine the sys- 
tem parameters like porosity, dispersion length, permeability etc. 
from experiments at low concentrations. Afterwards the validity of 
the physical assumptions should be proved by using these param- 
eters to predict results of experiments with high concentrations like 
the salt water overlying the Gorleben salt dome. (orig./DG). 


304 (HW-7-4675) Meeting on 200 area problems. Work, 
J.B. Hanford Works, Richland, WA (United States). 16 Aug 1946. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92001847. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Information discussed at an informal meeting at the Hanford fa- 
cility 200 area is presented. Topics discussed include reduction in 
phosphoric acid, decontamination at B plant, abnormal final prod- 
uct solution from T plant, shortened sparging time, site Y problems, 
recovery of lodine 131, Bismuth metal dissolution, weight of prod- 
uct recycled from isolation building, metal waste neutralization, 
waste storage capacity, fission product analysis, crystalline lan- 
thanum fluoride, and equipment problems. (GHH) 


305 (HW-33524-RD) Supplementary work sheets for 
document HW-33524: Disposal of irradiated waste “ink” solu- 
tion (Production test 105-529-A), July 20, 1954: Rough draft. 
Clukey, H.V. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 8 Jul 1955. 48p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. Order Number DE92000285. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Handwritten manuscript. 

The experimental INK system planned for the 100-DR pile con- 
sists of a solution of potassium tetraborate circulating within one of 
the process tubes, entering and leaving at the rear face, with 
pumps, dilution tanks, and auxiliary equipment in the inner rod 
room. The production installation now being scoped for a 1300 MW 
pile would consist of 20 such independent INK systems, with indi- 
vidual pumps, tanks, and auxiliary equipment in a room above the 
tool dolly room at the rear corner of the pile. The disposal of the 
ink solution is the problem. As the xenon activity builds up in the 
pile , the INK concentration must be decreased by dilution so that 
the optimum conduction of pile control by one-half of one horizon- 
tal rod can be maintained. This rough draft report discusses 
methods for disposal eventually leading to river dilution. Included 
are discussions of radioactive contaminants, and their possible 
hazards to humans. (GHH) 


306 (HW-43598) Control of Redox Waste. May, J.M. Han- 
ford Works, Richland, WA (United States). 21 May 1956. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92002872. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

It has been proposed that starting 7/1/56, monthly limits be 
applied to throwaways of fissionable materials by the Redox Sub- 
Section, as follows. For Pu, Process Waste (D-8 to 241) will be 
limited to 1.77% of Pu removals and Cribbable Waste (D-2 to 
cribs) will be limited to 75 grams. For U, Process Waste will be lim- 
ited to 1.53% of U removals and Cribbable Waste will be limited to 
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150 pounds. Monthly throwaways in excess of these limits would 
require justification by letter to the A.E.C. While we do not antici- 
pate any difficulty in meeting the above limits, it would not be 
advisable to use the monthly percentage limits for process waste 
as a basis for reworking individual waste batches. Such a proce- 
dure, followed without reference to total allowable monthly 
throw-away, might result in an unwarranted amount of rework 
when in fact there would be little danger of exceeding the monthly 
limit. A procedure is presented to help in decision making relative 
to rework of individual batches, in addition to our current process 
waste throwaway limits. 2 figs. 


307 (INIS-GB-363) Nuclear power and radioactive waste. 
Grimston, M. UKAEA Headquarters, London (United Kingdom). 
Mar 1991 26p. Order Number DE92603489. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The gap between the relative perceptions in the area of nuclear 
waste is wide. The broad view of the industry is that the disposal 
of nuclear waste is not a serious technical problem, and that solu- 
tions are already available to provide safe disposal of all our 
waste. The broad view of those who oppose the industry is that ra- 
dioactive waste is so unpleasant, and will remain lethal for so long, 
that no acceptable policy will ever be developed, and so production 
of such waste (except, oddly, the significant amounts arising from 
uses of radioactive materials in medicine, agriculture, industrial 
safety research, etc) should stop immediately. This booklet will not 
attempt to describe in great detail the technicalities of the United 
Kingdom nuclear industry's current approach to radioactive waste: 
such issues are described in detail in other publications, especially 
those by Nirex. It is our intention to outline some of the main is- 
sues involved, and to associate these issues with the divergence in 
perceptions of various parties. (author). 


308 (INIS-mf-13000, pp. 71-82) Application of the Alliga- 
tor Rivers analogue for validation of safety assessment 
methodologies. Skagius, K. (Kemakta Konsult AB, Stockholm 
(Sweden)); Pers, K.; Brandberg, F.; Wingefors, S.; Duerden, P. 
Nuclear Energy Agency, 75 - Paris (France). Committee on 
Reactor Physics; Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights (Australia). Mar 1991. 226p. Sponsored 
by Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia); Japan Atomic Energy Research Inst., Tokyo 
(Japan); Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan); Swedish Nuclear Power Inspectorate, Stockho In 
Alligator Rivers analogue project: Second annual report 1989- 
1990. Order Number DE92604860. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Natural analogues play an important role in validation of perfor- 
mance assessment models by providing the possibility to study 
processes that have been active over scales in time and space rel- 
evant for repositories in the long term. The Swedish Nuclear Power 
Inspectorate has initiated a project with the aim of validating perfor- 
mance assessment models based on information and data from 
the Alligator Rivers Analogue Project. This paper describes the ini- 
tial phases and planning of the work. Some general viewpoints on 
validation and application of natural analogues are given; the im- 
portance of uncertainties is stressed. Integrated with the validation 
study, a scenario , development exercise is performed with the 
purpose to describe possible external conditions for evolution of 
the analogue. 2 refs., 1 fig. 


309 (INIS-mf-14015) Further research on melting act 
vated and contaminated materials from the decc i 
of nuclear installations for the final storage. Final report. 
Deipenau, H.; Seidler, M. Siempelkamp Giesserei GmbH und Co., 
Krefeld (Germany); Bundesministerium fuer Forschung und Tech- 
nologie, Bonn (Germany). Jul 1990 76p. (in German). Contract 
BMFT 02S7277. Order Number DE92727484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The unconditional reuse of activated and contaminated materials 
by melting and the production of qualified casks (type A- and type 
B-containers) was proved. Investigations on nuclide distribution in 
the melting furnace, molten material, dust and slag were used as a 
basis for the erection of a new central melting facility. Melting con- 
taminated carbon steel a mass of 2-5% of the contaminated 
material was generated as dust and slag. They must be handled 





and transported as radioactive waste. Melting non-ferrous material 
activity contents could be reached for unconditional reuse. Binding 
radioactive carbon in the metal matrix of cast iron is only possible 
by using crushed graphite. The investigations of this project 
showed that unconditional reuse of contaminated material is possi- 
ble in industrial scale. Doses of the workers and of the people in 
the environment of the facility resulting from melting were far below 
the limits of the German radiation protection law. Up to 1990 a 
mass of 2000 Mg of contaminated material was melted in the 
Siempelkamp foundry. Mass inventories for the dismantling of a 
reference power plant SWR 900 MWe are calculated. (orig/HP) 
With 7 refs., 18 tabs., 12 figs. 


310 (K/TR-91/2) Method for soil removal from radioac- 
tive metal waste surface. Komatsu, Fumiaki. Oak Ridge K-25 
Site, TN (United States). [1991]. 18p. Translation of Japanese 
Kokai Patent No. Hei 1[1989]-295199, November 28, 1989. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840T21400. Order Number DE91018444. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The present invention concerns method for removal of radioac- 
tive materials from the surface of large metal waste materials 
contaminated by radioactive materials. It is an object of the present 
invention to provide soil removal method capable of easy removal 
of radioactive materials from large radioactive metal waste materi- 
als without requiring special disassembly or working environment 
and also capable of preventing secondary soiling by scattering of 
dust during soil removal operation. Claim 1 involves a process of 
spraying an organic acid solution on the outer surface of the ra- 
dioactive metal waste material for dissolution and removal of the 
surface layer, and a process of cleaning with water of the metal 
waste material surface after the surface layer removal. Claim 2 
comprises a process of forming a new oxide layer by spraying wa- 
ter and a process of removing the oxide by dissolving in the oxide 
layer in an organic acid solution, in addition to the process of 
Claim 1. In Claim 3, oxide layer removal is done using mechanical 
polishing with dissolution by organic acid solution in the oxide re- 
moval process of Claim 2. 3 figs. 


311 (LA-UR-91-2976) Addressing mixed waste in pluto- 
nium processing. Christensen, D.C. (Los Alamos National Lab., 
NM (United States)); Sohn, C.L.; Reid, R.A. Los Alamos National 
Lab., NM (United States). [1991]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9110227—1: American Chemical Society annual meeting, 
Atlanta, GA (United States), 1-3 Oct 1991). Order Number 
DE92000213. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall goal is the minimization of all waste generated in ac- 
tinide processing facilities. Current emphasis is directed toward 
reducing and managing mixed waste in plutonium processing facili- 
ties. More specifically, the focus is on prioritizing plutonium 
processing technologies for development that will address major 
problems in mixed waste management. A five step methodological 
approach to identify, analyze, solve, and initiate corrective action 
for mixed waste problems in plutonium processing facilities has 
been developed. 


312 (LA-UR-91-3253) Evaluation of different solvent ex- 
traction methods tor removing actinides from high acid waste 
streams. Yarbro, S.L. (Los Alamos National Lab., NM (United 
States)); Schreiber, S.B.; Dunn, S.L.; Rogers, J. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-911133-5: American Institute of Chemical 
Engineers (AIChE) annual meeting, Los Angeles, CA (United 
States), 17-22 Nov 1991). Order Number DE92002365. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the Los Alamos National Laboratory Plutonium Facility, anion 
exchange is used to recover plutonium from nitric acid solutions. 
Although this approach recovers >99%, trace amounts of pluto- 
nium and other actinides remain the effluent and require additional 
processing. Currently, a ferric hydroxide carrier precipitation is 
used to remove the trace actinides and the resulting sludge is ce- 
mented. Because it costs approximately $10,000 per drum for 
disposal, we are developing an additional polishing step so that the 
effluent actinide levels are reduced to below 100 nCi/g. This would 
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allow the resulting waste sludge to disposed as low-level waste at 
approximately $200 per drum. We are investigating various solvent 
extraction techniques for removing actinides. The most promising 
are chelating resins and membrane-based liquid-liquid solvent ex- 
traction. This report details some of our preliminary results. 4 refs., 
3 tabs. 


313 (NSS-G-108) Presentation of the Nirex disposal 
safety research programme. United Kingdom Nirex Ltd., Harwell 
(United Kingdom). 1 Nov 1988. 24p. Order Number DE92605680. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Implementation of Nirex plans for the disposal of solid low and 
intermediate level radioactive waste deep underground requires as- 
surances of safety at every stage. This includes assessment of 
long-term safety, which must be based on an understanding of 
how the repository and its contents will behave far into the future. 
This understanding is being provided by the company’s substantial 
disposal research and development programme, currently running 
at a level of more than Pound 5 million annually. The principal con- 
tractor for the work is the UKAEA’s Harwell Laboratory, with 
contributions from experts in universities and industry. Information 
from other national and international programmes also contributes. 
This document supports a presentation held at the CEGB Confer- 
ence Centre, Didcot Power Station, Oxfordshire on 1st November 
1988 to outline the scope of the work and its objectives in the 
context of the Company’s plans and the requirements of safety as- 
sessments. It summarises the results and understanding being 
obtained from the current programme. (author). 


314 (NUREG-1375-Vol.2) Safety evaluation review of the 
prototype license application safety analysis report: Below- 
ground vault: Volume 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Material Safety 
and Safeguards. Aug 1991. 46p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The US Nuclear Regulatory Commission (NRC) staff and consul- 
tants reviewed a Prototype License Application Safety Analysis 
Report (PLASAR) submitted by the US Department of Energy 
(DOE) for the belowground vault (BGV) alternative method of low- 
level radioactive waste disposal. In Volume 1 of NUREG-1375, the 
NRC staff provided the safety review results for an earth-mounded 
concrete bunker PLASAR. In the current report, the staff focused 
its review on the design, construction, and operational aspects of 
the BGV PLASAR. The staff developed review comments and 
questions using the Standard Review Plan (SRP), Rev. 1 (NUREG- 
1200) as the basis for evaluating the acceptability of the 
information provided in the BGV PLASAR. The detailed review 
comments provided in this report are intended to be useful guid- 
ance to facility developers and State regulators in addressing 
issues likely to be encountered in the review of a license applica- 
tion for a low-level-waste disposal facility. 44 refs. 


315 (ORNL/ER-37) Surtace radiological investigations of 
Trench 6 and low-level waste Line Leak Site 7.4b at the Oak 
Ridge National Laboratory, Oak Ridge, Tennessee. Uziel, M.S.; 
Tiner, P.F.; Williams, J.K. Oak Ridge National Lab., TN (United 
States). Aug 1991. 36p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO05-840R21400. Order Number 
DE92000108. Source: OSTI; NTIS; INIS; GPO Dep. 

A surface radiological investigation of Trench 6 and low-level ra- 
dioactive waste (LLW) Line Leak Site 7.4b was conducted in July 
and August 1989 and January 1990 by the Measurement Applica- 
tions and Development Group, Oak Ridge National Laboratory. The 
purposes of this survey were (1) to determine the presence, na- 
ture, and extent of surface radiological contamination and (2) to 
recommend interim corrective action to limit human exposures to 
radioactivity and minimize the potential for contaminant dispersion. 
Highest surface gamma levels encountered during the survey (39 
mFPV/h) were found just south of the asphalt covering LLW Line 
Leak Site 7.4b. Elevated surface gamma levels (measuring 28 to 
560 uR/h) extended from this area to a width of 100 ft, westward 
250 ft, and beyond the survey boundary. Beta-gamma levels up to 
17 mrad/h measured on contact with the trunks of trees growing in 
the area southwes* of Trench 6 suggest that three roots are reach- 
ing contamination deep within the ground. Since no gamma activity 


is associated with the trees or their leaves, the elevated beta levels 
are probably due to the uptake of residual °°Sr originating from the 
documented seepage at the Trench 6/Leak Site 7.4b area. Beta 
activity present in the leaf litter and surface soil indicate that de- 
caying leaves are depositing measurable contaminants on the 
ground surface. Recommendations for corrective actions are in- 
cluded. 7 refs., 20 figs., 3 tabs. 


316 (ORNL/M-1528) Exploratory tests of washing 
radioactive sludge samples from the Melton Valley and evapo- 
rator facility storage tanks at ORNL. Sears, M.B.; Botts, J.L.; 
Keller, J.M. Oak Ridge National Lab., TN (United States). Sep 
1991. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE91018524. Source: OSTI; NTIS; INIS; GPO Dep. 

Exploratory tests were initiated to wash radioactive sludge sam- 
ples from the waste storage tanks at the Oak Ridge National 
Laboratory (ORNL). The purpose was to provide preliminary infor- 
mation about (1) the anions in the sludge phase that are soluble in 
water or dilute acid (e.g., the anions in the interstitial liquid) and (2) 
the solubilities of sludge constituents in water under process condi- 
tions. The experiments were terminated before completion due to 
changing priorities by the Department of Energy (DOE). This mem- 
orandum was prepared primarily for documentation purposes and 
presents the incomplete data. 3 refs., 13 tabs. 


317 (ORNL/TM-9684/R2) Quality Assurance Program 
Plan for the radiological survey activities program — Uranium 
Mill Tailings Remedial Action Project. Knott, R.R.; Little, C.A. 
Oak Ridge National Lab., TN (United States). Aug 1991. 37p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92000409. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Pollutant Assessments Group (PAG) at the Grand Junction 
Office (GJO), Colorado, of Oak Ridge National Laboratory (ORNL) 
is responsible for surveying designated sites in the vicinity of 24 in- 
active mill sites involved in the Department of Energy's (DOE) 
Uranium Mill Tailings Remedial Action Project (UMTRAP). The pur- 
pose of these surveys is to provide a recommendation to DOE 
whether to include or exclude these sites from UMTRAP based on 
whether the on-site residual radioactive material (if any) originated 
from the former mill sites, and radiation levels on-site are in excess 
of appropriate Environmental Protection Agency (EPA) criteria. This 
report describes the Quality Assurance Plan (QAP) for the PAG in 
conducting all activities related to UMTRAP. All quality assurance 
provisions given by the DOE, DOE/UMTRA and ORNL organiza- 
tions are integrated into this plan. Specifically, this report identifies 
the policies and procedures followed in accomplishing the PAG/ 
UMTRA QA program, identifies those organizational units involved 
in the implementation of these procedures, and outlines the re- 
spective responsibilities of those groups. 11 refs., 6 figs., 3 tabs. 


318 (ORNL/tr—91/19) Method for decontaminating radia- 
tion metal waste. Onuma, Tsutomu (Hitachi Plant Construction 
Co., Inc. Tokyo (Japan)); Tanaka, Akio; Akimoto, Hidetoshi. Oak 
Ridge National Lab., TN (United States). [1991]. 10p. Translation of 
Japanese Patent Application 1989-138497, filed August 7, 1987, 
published May 31, 1989. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE91017640. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes a method for decontaminating radiation 
metal waste characterized by the following properties: in order to 
decontaminate radiation metal waste of various shapes produced 
by facilities involved with radioactive substances, non-complex 
shapes are decontaminated by electropolishing the materials in a 
neutral saline solution. Complex shapes are chemically decontami- 
nated by means of an acid solution containing permanganic acid or 
an alkaline solution and a mineral acid solution. After neutralizing 
the solutions used for chemical decontamination, the radioactive 
material is separated and removed. Further, in the decontamination 
method for radioactive metal waste, a supernatant liquid is reused 
as the electrolyte in electropolishing decontamination. Permanganic 
ions (MnO,~) are reduced to manganese dioxide (MnO2) and 
deposited prior to neutralizing the solution used for chemical de- 
contamination. Once manganese dioxide (MnO2) has been 
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separated and removed, it is re-used as the electrolyte in elec- 
tropolishing decontamination by means of a process identical to the 
separation process for radioactive substances. 3 figs. 


319 (PNL-7780) Use of the TRUEX process for the pre- 
treatment of neutralized cladding removal waste (NCRW) 
sludge — Results of FY 1990 studies. Swanson, J.L. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1991. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92000353. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The goal of this process is to separate the transuranic elements 
from the bulk components so that the bulk components can be 
disposed of as low-level waste with only a small transuranic- 
containing fraction requiring geologic disposal. The pretreatment 
process examined here is the one indicated to be most promising 
in the initial studies. It involves dissolving the unwashed sludge in 
nitric acid and then using the TRUEX solvent extraction process to 
remove the transuranic elements from the bulk components of the 
waste. The areas identified in this work that need additional infor- 
mation are gradual precipitate formation as dissolved sludge 
solutions age, and formation of solid material when the dissolved 
sludge solution is contacted with the solvent used in the TRUEX 
process. 5 refs., 71 figs., 10 tabs. 


320 (PNL-7831) Hanford Site Protective Barrier Develop- 
ment Program: Fiscal year 1990 highlights. Cadwell, L.L. (ed.). 
Pacific Northwest Lab., Richland, WA (United States). Sep 1991. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE92001792. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Hanford Site Protective Barrier Development Program was 
jointly developed by Pacific Northwest Laboratory (PNL) and West- 
inghouse Hanford Company (WHC) to design and test an earthen 
cover system(s) that can be used to inhibit water infiltration; plant, 
animal, and human intrusion; and wind and water erosion. The 
joint PNL/WHC program was initiated in FY 1986. To date, re- 
search findings support the initial concepts of barrier designs for 
the Hanford Site. A fine-soil surface is planned to partition surface 
water into runoff and temporary storage. Transpiration by vegeta- 
tion that grows in the fine-soil layer will return stored water to the 
atmosphere as will surface evaporation. A capillary break created 
by the interface of the fine-soil layer and coarser textured materials 
below will further limit the downward migration of surface water, 
making it available over a longer period of time for cycling to the 
atmosphere. Should water pass the interface, it will drain laterally 
through a coarse textured sand/gravel layer. Tested barrier designs 
appear to work adequately to prevent drainage under current and 
postulated wetter-climate (added precipitation) conditions. Wind 
and water erosion tasks are developing data to predict the extent 
of erosion on barrier surfaces. Data collected during the last year 
confirm the effectiveness of small burrowing animals in removing 
surtace water. Water infiltrating through burrows of larger mammals 
was subsequently lost by natural processes. Natural analog and 
climate change studies are under way to provide credibility for 
modeling the performance of barrier designs over a long period of 
time and under shifts in climate. 10 refs., 30 figs. 


321 (PNL-SA-17827) Development of a treatability vari 
ance guidance document for US DOE mixed-waste streams. 
Scheuer, N. (CH2M Hill, Reston, VA (United States)); Spikula, R.; 
Harms, T.; Triplett, M.B. Pacific Northwest Lab., Richland, WA 
(United States). Mar 1990. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
900210-72: Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, storage and dis- 
posal, technical programs and public education, Tucson, AZ 
(United States), 25 Feb - 1 mar 1990). Order Number 
DE91018917. Source: OSTI; NTIS; INIS; GPO Dep. 

In response to the US Department of Energy's (DOE's) antici- 
pated need for variances from the Resource Conservation and 
Recovery Act (RCRA) Land Disposal Restrictions (LDRs), a treata- 
bility variance guidance document was prepared. The guidance 
manual is for use by DOE facilities and operations offices. The 
manual was prepared as a part of an ongoing effort by DOE-EH to 
provide guidance for the operations offices and facilities to comply 


with the RCRA (LDRs). A treatability variance is an alternative 
treatment standard granted by EPA for a restricted waste. Such a 
variance is not an exemption from the requirements of the LDRs, 
but rather is an alternative treatment standard that must be met 
before land disposal. The manual, Guidance For Obtaining Vari- 
ance From the Treatment Standards of the RCRA Land Disposal 
Restrictions (1), leads the reader through the process of evaluating 
whether a variance from the treatment standard is a viable 
approach and through the data-gathering and data-evaluation pro- 
cesses required to develop a petition requesting a variance. The 
DOE review and coordination process is also described and model 
language for use in petitions for DOE radioactive mixed waste 
(RMW) is provided. The guidance manual focuses on RMW 
streams, however the manual also is applicable to nonmixed, haz- 
ardous waste streams. 4 refs. 


322 (PNL-SA-17828) Development of guidance for vari- 
ances from the RCRA Land Disposal Restrictions tor US DOE 
mixed-waste streams. Scheuer, N. (CH2M Hill, Reston, VA 
(United States)); Spikula, R.; Harms, T.; Triplett, M.B. Pacific 
Northwest Lab., Richland, WA (United States). Feb 1990. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-900225-2: 17. annual WATTec 
technical conference and exhibition, Knoxville, TN (United States), 
20-23 Feb 1990). Order Number DE91018918. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In response to the US Department of Energy's (DOE's) antici- 
pated need for variances from the Resource Conservation and 
Recovery Act (RCRA) Land Disposal Restrictions (LDRs), a guid- 
ance manual was prepared. The guidance manual is for use by 
DOE facilities and operations offices in obtaining variances from 
the RCRA LDR treatment standards. The manual was prepared as 
a part of an ongoing effort by DOE-EH to provide guidance for the 
operations offices and facilities to comply with the RCRA LDRs. 
The manual addresses treatability variances and equivalent treat- 
ment variances. A treatability variance is an alternative treatment 
standard granted by EPA for a restricted waste. Such a variance is 
not an exemption from the requirements of the LDRs, but rather is 
an alternative treatment standard that must be met before land dis- 
posal. An equivalent treatment variance is granted by EPA that 
allows treatment of a restricted waste by a process that differs from 
that specified in the standards, but achieves a level of performance 
equivalent to the technology specified in the standard. 4 refs. 


323 (PNL-SA-19444) Hanford Waste Vitrification Plant: 
Technology overview. Larson, D.E. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Allen, C.R.; Kruger, O.L.; Weber, E.T. 
Pacific Northwest Lab., Richland, WA (United States). Oct 1991. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-911040-8: International waste 
management conference, Seoul (Korea, Republic of), 21-26 Oct 
1991). Order Number DE92002242. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Hanford Waste Vitrification Plant (HWVP) is being designed 
to immobilize pretreated Hanford high-level waste and transuranic 
waste in borosilicate glass contained in stainless steel canisters. 
Testing is being conducted in the HWVP Technology Development 
Project to ensure that adapted technologies are applicable to the 
candidate Hanford wastes and to generate information for waste 
form qualification. Empirical modeling is being conducted to define 
a glass composition range consistent with process and waste form 
qualification requirements. Laboratory studies are conducted to 
determine process stream properties, characterize the redox chem- 
istry of the melter feed as a basis for controlling melt foaming and 
evaiuate zeolite sorption materials for process waste treatment. 
Pilot-scale tests have been performed with simulated melter feed to 
access filtration for solids removal from process wastes, evaluate 
vitrification process performance and assess offgas equipment per- 
formance. Process equipment construction materials are being 
selected based on literature review, corrosion testing, and perfor- 
mance in pilot-scale testing. 3 figs., 6 tabs. 


324 (PNL-SA-19924) Ferrocyanide-containing waste 
tanks: Ferrocyanide chemistry and reactivity. Scheele, R.D. 
(Pacific Northwest Lab., Richland, WA (United States)); Burger, 
L.L.; Tingey, J.M.; Bryan, S.A.; Borsheim, G.L.; Simpson, B.C.; 
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Cash, RwJ.; Cady, H.H. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1991. 27p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-910981-23: Environmental remediation '91 conference, 
Pasco, WA (United States), 8-11 Sep 1991). Order Number 
DE92000371. Source: OSTI: NTIS; INIS; GPO Dep. 

The complexing constant for hexacyano-iron complexes, both 
Fe(2) and Fe(3), are exceptionally large. The derived transition 
metal salts or double salts containing alkali metal ions are only 
slightly soluble. The various nickel compounds examined in this 
study, i.e., those predicted to have been formed in the Hanford 
waste scavenging program, are typical examples. In spite of their 
relative stability towards most reagents under ambient conditions, 
they are all thermodynamically unstable towards oxidation and re- 
act explosively with oxidants such as nitrate or nitrate salts when 
heated to temperatures in excess of 200°C. 42 refs., 5 figs., 3 
tabs. 


325 (SAND-88-0942) COVE 2A Benchmarking calcula- 
tions using NORIA: Yucca Mountain Site Characterization 
Project. Carrigan, C.R.; Bixler, N.E.; Hopkins, P.L.; Eaton, R.R. 
Sandia National Labs., Albuquerque, NM (United States). Oct 
1991. 120p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92002632. Source: OSTI; NTIS; INIS: GPO Dep. 

Six steady-state and six transient benchmarking calculations 
have been performed, using the finite element code NORIA, to 
simulate one-dimensional infiltration into Yucca Mountain. These 
calculations were made to support the code verification (COVE 2A) 
activity for the Yucca Mountain Site Characterization Project. COVE 
2A evaluates the usefulness of numerical codes for analyzing the 
hydrology of the potential Yucca Mountain site. Numerical solutions 
for all cases were found to be stable. As expected, the difficulties 
and computer-time requirements associated with obtaining solu- 
tions increased with infiltration rate. 10 refs., 128 figs., 5 tabs. 


326 (SAND-—90-1206) Mechanical compaction of Waste 
Isolation Pilot Piant simulated waste. Butcher, B.M. (Sandia Na- 
tional Labs., Albuquerque, NM (United States)); Thompson, T.W.; 
VanBuskirk, R.G.; Patti, N.C. Sandia National Labs., Albuquerque, 
NM (United States). Jun 1991. 99p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92000943. Source: OSTI; NTIS; INIS; GPO Dep. 

The investigation described in this report acquired experimental 
information about how materials simulating transuranic (TRU) waste 
compact under axial compressive stress, and used these data to 
define a model for use in the Waste Isolation Pilot Plant (WIPP) 
disposal room analyses. The first step was to determine com- 
paction curves for various simultant materials characteristic of TRU 
waste. Stress-volume compaction curves for various combinations 
of these materials were than derived to represent the combustible, 
metallic, and sludge waste categories. Prediction of compaction re- 
sponse in this manner is considered essential for the WIPP 
program because of the difficulties inherent in working with real (ra- 
dioactive) waste. Next, full-sized 55-gallon drums of simulated 
combustible, metallic, and sludge waste were axially compacted. 
These results provided data that can be directly applied to room 
consolidation and data for comparison with the predictions obtained 
in Part 1 of the investigation. Compaction curves, which represent 
the combustible, metallic, and sludge waste categories, were deter- 
mined, and a curve for the averaged waste inventory of the entire 
repository was derived. 9 refs., 31 figs., 12 tabs. 


327 (SAND-90-2338) WIPP performance assessment: A 
1990 snapshot of compliance with 40 CFR 191, Subpart B. 
Anderson, D.R.; Marietta, M.G.; Bertram-Howery, S.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). Jul 1991. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910213-8: Probabilistic safety 
assessment and management, Beverly Hills, CA (United States), 4- 
7 Feb 1991). Order Number DE91016864. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes the results of the 1990 iteration of the per- 
formance assessment for the Waste Isolation Pilot Plant (WIPP) 
under the Environmental Protection Agency's Standard, Environ- 
mental Radiation Standards for Management and Disposal of 


Spent Nuclear Fuel, High-Level and Transuranic Radioactive 
Wastes (40 CFR Part 191, Subpart B). This iteration incorporates 
development and screening of potentially disruptive scenarios. The 
analysis of the WIPP disposal system's response to the 
undisturbed scenario and human intrusion scenarios produces pre- 
liminary complementary cumulative distribution functions (CCDFs). 
Similar CCDFs will ultimately be used to evaluate the compliance 
of the WIPP with the Containment Requirements of the Standard. 
The conceptual model of the disposal system consists of geologic, 
hydrologic, and disposal system subsystems along with the physi- 
cal and chemical processes associated with these subsystems. 
Parameter values defining the systems contain uncertainties, and 
modeling approximations of such a disposal system contributes to 
those uncertainties. The WIPP compliance assessment methodol- 
ogy consists of a system of techniques and computer codes that 
estimate releases of radionuclides from the disposa! system, incor- 
porating analysis of the parameter uncertainties in the estimates. 
The CCDFs presented are not yet credible enough to judge the fi- 
nal probability of compliance of the WIPP with the EPA Standard. 
CCDFs for the current WIPP system that are based primarily on 
conservative reference data, conservative conceptual models, and 
possible engineered alternatives to the current design will be pre- 
sented. 13 refs., 4 figs. 


328 (SAND-91-0750C) DGSII: A high explosive stem- 
ming equipment. Smith, C.W. (Sandia National Labs., 
Albuquerque, NM (United States)); O’Brien, M. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9109114—3: 6. symposium on containment of 
underground nuclear explosions, Reno, NV (United States), 24-26 
Sep 1991). Order Number DE92000819. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

To obtain a phenomenological understanding of grout flow and 
LOS pipe closure processes and to obtain data for a comparison 
with a calculational modeling of the experiment, we drove three 
stemming models with a 454-kg sphere of high explosive. The 
hose rock was the water saturated, Tunnel Bed Tuffs of G Tunnel, 
Nevada Test Site. Measurements were made of stress history in 
the free-field tuff and in the stemming material, time of arrival of the 
debris in the LOS pipes, and the pressure in the cavity. Extensive 
mineback permitted observation and measurements of deforma- 
tions of the models, and the cavity size and its details. 13 figs. 


329 (UCID-21640, pp. 18-25) High Frequency Electro- 
magnetic Tomography. Daily, W.; Ramirez, A.; Ueng, Tzoushin. 
Lawrence Livermore National Lab., CA (United States). Feb 1991. 
In Prototype Engineered Bamier System Field Tests (PEBSFT). 
Progress report through November 1, 1988. 120p. Order Number 
DE91009723. Source: OSTI; NTIS; INIS. 

Central to understanding waste package performance is a thor- 
ough understanding of local hydrology over the package lifetime. 
Many techniques can be used to define this hydrology. Unfortu- 
nately, most of these techniques require perturbing the system by 
the drilling of many boreholes. Therefore, noninvasive methods are 
important. High Frequency Electromagnetic (HFEM) tomography is 
one technique that can be used to characterize remotely near-field 
hydrology. By cross-hole transmission of 200-MHz electromagnetic 
signals and tomographic reconstruction of these data, one can 
map the electromagnetic permittivity and attenuation rate of the 
rock mass in the plane between the boreholes. These maps can 
then be interpreted in terms of moisture content changes in the re- 
gion remote from the boreholes. 


330 (UCID-21640, pp. 26-34) Changes in moisture con- 
tent detected by the neutron logging probe. Carlson, R.; 
Ramirez, A. Lawrence Livermore National Lab., CA (United 
States). Feb 1991. In Prototype Engineered Barrier System Field 
Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

A neutron logging probe is one of the measurement systems be- 
ing used to detect changes in rock moisture content. The probe 
contains a source of high-energy neutrons and a slow (thermal) 
neutron detector. The hydrogen present in the water in the rock 
slows down the neutrons for detection. Seven boreholes (NE1 to 
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NE7) were sampled before the heater was turned on; the measure- 
ments were repeated after the heater was energized to monitor 
temporal and spatial changes in moisture content. Measurements 
were made every 10 cm (3.9 in.) along boreholes NE1, NE2a, 
NE6, and NE7, with the probe stationary for 16 seconds during 
each measurement; along the remaining boreholes, measurements 
were made every 20 cm (7.9 in.), with the probe remaining station- 
ary at each location for 16 seconds. A paraffin shield included with 
the probe was sampled at the beginning and end of each logging 
day to verify that the tool was functioning properly. For each bore- 
hole, the authors calculated the differences in water content 
between the before and after measurements (after heating minus 
before heating) to produce a difference log. They also looked at an 
ensemble of points along a difference trace to define a trend (i.e., 
above or below zero). To estimate the precision of an n-point 
ensemble of already filtered, and thus correlated points, they con- 
sidered the effect of a two part process, filtering and averaging, on 
the unfiltered data. In the interpretation that follows, they define en- 
semble trends (where possible) to establish whether a statistically 
significant change has occurred along a borehole at a particular 
time and to determine the sense (i.e., increase or decrease) of the 
change. Based on these trends, they infer whether the amount of 
liquid water around the borehole has increased or decreased rela- 
tive to preheating conditions. 


331 (UCID—21640, pp. 35-41) Permeability tests. Lee, K.; 
Ueng, Tzoushin. Lawrence Livermore National Lab., CA (United 
States). Feb 1991. In Prototype Engineered Barrier System Field 
Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

Air permeability testing is conducted along intervals of the heater 
emplacement borehole (H1). The objectives of these tests are to 
characterize the in-situ permeability of the fractured tuff around the 
H1 borehole and to determine the effect of a heating and cooling 
cycle on the rock mass permeability. A number of permeability 
measurements were made along packed-off intervals of the bore- 
hole prior to heating the rock mass. These measurements will be 
repeated after the heating and cooling cycle. Preheating and 
postheating permeability values will later be compared to determine 
any effects on the rock mass permeability. 


332 (UCID—21640, pp. 42-51) Heater assembly. Lee, K.; 
Ueng, Tzoushin. Lawrence Livermore National Lab., CA (United 
States). Feb 1991. In Prototype Engineered Barrier System Field 


Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

An electrical resistance heater, installed in the H1 borehole, is 
used to thermally perturb the rock mass through a controlled heat- 
ing and cooling cycle. Heater power levels are controlled by a 
Variac power transformer and are measured by wattmeters. Tem- 
peratures are measured by thermocouples on the borehole wall 
and on the heater assembly. Power and temperature values are 
recorded by the DAS described in Chapter 12. The heater assem- 
bly consists of a 3.55-m (11.6-ft) long by 20.3-cm (8-in.) O.D., Type 
304 stainless steel pipe, containing a tubular hairpin heating ele- 
ment. The element has a heated length of 3 m (9.84 ft). The power 
rating of the element is 10 kW; however, we plan to operate the 
unit at a maximum power of only 3 kW. The heater is positioned 
with its midpoint directly below the axis of the P2 borehole, as 
shown in the borehole configuration diagram. This heater midpoint 
position corresponds to a distance of approximately 8.5 m (27.9 ft) 
from the H1 borehole collar. A schematic of the heater assembly in 
the borehole is shown. The distance from the borehole collar to the 
closest point on the assembly (the front end) is 6.5 m (21.3 ft). A 
high-temperature inflatable packer, used to seal the borehole for 
moisture collection, is positioned 50 cm (19.7 in.) ahead of the 
heater front end. The heater is supported and centralized within 
the borehole by two skids, fabricated from 25-mm (1-in.) O.D. 
stainless steel pipe. Thermocouples are installed at a number of lo- 
cations in the H1 borehole. Four thermocouples that are attached 
to the heater skin monitor temperatures on the outer surface of the 
can, while three thermocouples that are held in place by rock. sec- 
tions monitor borehole wall temperatures beneath the heater. 
Temperatures are also monitored at the heater terminal and on the 
packer hardware. 


333 (UCID—21640, pp. 65-78) Microwave measurements 
of water vapor partial pressure at high temperatures. Latorre, 
V.R. Lawrence Livermore National Lab., CA (United States). Feb 
1991. In Prototype Engineered Barrier System Field Tests (PEB- 
SFT). Progress report through November 1, 1988. 120p. Order 
Number DE91009723. Source: OSTI; NTIS; INIS. 

One of the desired parameters in the Yucca Mountain Project is 
the capillary pressure of the rock comprising the repository. This 
parameter is related to the partial pressure of water vapor in the air 
when in equilibrium with the rock mass. Although there are a num- 
ber of devices that will measure the relative humidity (directly 
related to the water vapor partial pressure), they generally will fail 
at temperatures on the order of 150C. Since thee author has ob- 
served borehole temperatures considerably in excess of this value 
in G-Tunnel at the Nevada Test Site (NTS), a different scheme is 
required to obtain the desired partial pressure data at higher tem- 
peratures. This chapter presents a microwave technique that has 
been developed to measure water vapor partial pressure in bore- 
holes at temperatures up to 250C. The heart of the system is a 
microwave coaxial resonator whose resonant frequency is inversely 
proportional to the square root of the real part of the complex di- 
electric constant of the medium (air) filling the resonator. The real 
part of the dielectric constant of air is approximately equal to the 
square of the refractive index which, in turn, is proportional to the 
partial pressure of the water vapor in the air. Thus, a microwave 
resonant cavity can be used to measure changes in the relative 
humidity or partial pressure of water vapor in the air. Since this 
type of device is constructed of metal, it is able to withstand very 
high temperatures. The actual limitation is the temperature limit of 
the dielectric material in the cable connecting the resonator to its 
driving and monitoring equipment-an automatic network analyzer in 
our case. In the following sections, the theory of operation, design, 
construction, calibration and installation of the microwave diagnos- 
tics system is presented. The results and conclusions are also 
presented, along with suggestions for future work. 


334 (UCID-21640, pp. 83-90) Temperature measurements 
in G-Tunnel. Lin, Wunan, Ramirez, A.; Watwood, D. Lawrence Liv- 
ermore National Lab., CA (United States). Feb 1991. In Prototype 
Engineered Barrier System Field Tests (PEBSFT). Progress report 
through November 1, 1988. 120p. Order Number DE91009723. 
Source: OSTI; NTIS; INIS. 

The purpose of the heater test is twofold: to test measurement 
and instrumentation methods and to study the hydrological re- 
sponse of the medium around the heater. The primary purpose of 
measuring temperature in this test is to understand the thermal re- 
sponse of the medium around the heater. Temperature is one of 
the primary variables measured in such a test. Temperature mea- 
surement techniques have been well established. Thermocouples 
are usually very reliable. However, the installation of thermocou- 
ples requires further investigation. The thermocouples can be 
either grouted in a borehole or installed in a retrievable configura- 
tion. The effect of these installation techniques on the accuracy of 
the temperature measurements will be investigated in this test. In 
this chapter, the calibration and installation of thermocouples are 
discussed. Some results of the temperature measurements (up to 
November 1, 1988) are presented. The thermocouples used in this 
test were previously used in the Climax Spent Fuel Test. 


335 (UCID-21640, pp. 91-97) Water collection. Ueng, 
Tzoushin; Lee, K. Lawrence Livermore National Lab., CA (United 
States). Feb 1991. In Prototype Engineered Barrier System Field 
Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OST; NTIS; INIS. 
The thermal loading exerted by the heater will dry the partially 
saturated rock surrounding the emplacement borehole. Vapor pres- 
sure gradients will drive water vapor into the emplacement borehole 
and fractures. The water vapor might also move along the fractures 
toward the emplacement hole or outward and condense where the 
temperatures are sufficiently cool. To improve one’s understanding 
of the hydrological environment around the heater, the authors are 
collecting the moisture entering the heater emplacement borehole. 


336 (UCID-21640, pp. 98-108) Fracture analysis. Ueng, 
Tzoushin; Towse, D. Lawrence Livermore National Lab., CA 
(United States). Feb 1991. In Prototype Engineered Barrier System 
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Field Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

Fractures are not only the weak planes of a rock mass, but also 
the easy passages for the fluid flow. Their spacing, orientation, and 
aperture will affect the deformability, strength, heat transmittal, and 
fluid transporting properties of the rock mass. To understand the 
thermomechanical and hydrological behaviors of the rock surround- 
ing the heater emplacement borehole, the location, orientation, and 
aperture of the fractures of the rock mass should be known. Bore- 
hole television and borescope surveys were performed to map the 
location, orientation, and aperture of the fractures intersecting the 
boreholes drilled in the Prototype Engineered Barrier System Field 
Tests (PEBSFT) at G-Tunnel. Core logging was also performed 
during drilling. However, because the core was not oriented and 
the depth of the fracture cannot be accurately determined, the re- 
sults of the core logging were only used as reference and will not 
be discussed here. 


337 (UCID-21640, pp. 79-82) Pressure measurements in 
G-Tunnel. Lin, Wunan. Lawrence Livermore National Lab., CA 
(United States). Feb 1991. In Prototype Engineered Barrier System 
Field Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 
Transport of water in an unsaturated medium such as the pro- 
posed study site at Yucca Mountain, Nevada is very likely to be 
two-phase: vapor (or steam) and liquid water. Determination of 
partial vapor pressure in the medium is therefore desired for a 
model study of the transport mechanism. In this prototype test in 
G-Tunnel, the author commits to measure the relative humidity and 
moisture content of the rock around the heater. To determine the 
partial vapor pressure in the rock, he also needs to determine the 
total pressure in the medium. For that purpose, he decided to mea- 
sure the pore-air (include steam or vapor) pressure in the 
boreholes where relative humidity will be determined (P1, P2, and 
P3). The total pore-air pressure will be measured by using a strain- 
gaged pressure transducer. Other purposes of this test are to try 


the pressure measuring technique and to investigate the long-term 
Stability of sensitive pressure transducers. He also measures the 
barometric pressure in the alcove, outside the boreholes where to- 
tal pressure is measured. 


338 (UCID-21640, pp. 52-64) Relative humidity measure- 
ments with thermocouple psychrometer and capacitance 
sensors. Mao, Naihsien. Lawrence Livermore National Lab., CA 
(United States). Feb 1991. In Prototype Engineered Barrier System 
Field Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

The relative humidity is one of the important hydrological param- 
eters affecting waste package performance. Water potential of a 
system is defined as the amount of work required to reversibly and 
isothermally move an infinitesimal quantity of water from a pool of 
pure water to that system at the same elevation. The thermocouple 
psychrometer, which acts as a wet-dry bulb instrument based on 
the Peltier effect, is used to measure water potential. The thermo- 
couple psychrometer works only for relative humidity greater than 
94 percent. Other sensors must be used for drier conditions. 
Hence, the author also uses a Vaisala Humicap, which measures 
the capacitance change due to relative humidity change. The oper- 
ation range of the Humicap (Model HMP 135Y) is from 0 to 100 
percent relative humidity and up to 160C (320F) in temperature. A 
psychrometer has three thermocouple junctions. Two copper- 
constantan junctions serve as reference temperature junctions and 
the constantan-chromel junction is the sensing junction. Current is 
passed through the thermocouple causing cooling of the sensing 
junction by the Peltier effect. When the temperature of the junction 
is below the dew point, water will condense upon the junction from 
the air. The Peltier current is discontinued and the thermocouple 
output is recorded as the temperature of the thermocouple returns 
to ambient. The temperature changes rapidly toward the ambient 
temperature until it reaches the wet bulb depression temperature. 
At this point, evaporation of the water from the junction produces a 
cooling effect upon the junction that offsets the heat absorbed from 
the ambient surroundings. This continues until the water is de- 
pleted and the thermocouple temperature returns to the ambient 


temperature (Briscoe, 1984). The datalogger starts to take data 
roughly at the wet bulb depression temperature. 


339 (UCID—21640, pp. 128-130) Data Acquisition System. 
Watwood, D.; Beatty, J. Lawrence Livermore National Lab., CA 
(United States). Feb 1991. In Prototype Engineered Barrier System 
Field Tests (PEBSFT). Progress report through November 1, 1988. 
120p. Order Number DE91009723. Source: OSTI; NTIS; INIS. 

The Data Acquisition System (DAS) is comprised of a Hewlett- 
Packard (HP) model 9816, Series 200 Computer System with the 
appropriate software to acquire, control, and archive data from a 
Data Acquisition/Control Unit, models HP3497A and HP3498A. The 
primary storage medium is an HP9153 16-megabyte hard disc. The 
data is backed-up on three floppy discs. One floppy disc drive is 
contained in the HP9153 chassis; the other two comprise an 
HP9122 dual disc drive. An HP82906A line printer supplies hard 
copy backup. A block diagram of the hardware setup is shown. The 
HP3497A/3498A Data Acquisition/Control Units read each input 
channel and transmit the raw voltage reading to the HP9816 CPU 
via the HPIB bus. The HP9816 converts this voltage to the appro- 
priate engineering units using the calibration curves for the sensor 
being read. The HP9816 archives both the raw and processed data 
along with the time and the readings were taken to hard and floppy 
discs. The processed values and reading time are printed on the 
line printer. This system is designed to accommodate several types 
of sensors; each type is discussed in the following sections. 


340 (UCID-21640, pp. 109-127) Preliminary scoping cal- 
culations of hydrothermal flow. Buscheck, T.A.; Nitao, J.J. 
Lawrence Livermore National Lab., CA (United States). Feb 1991. 
In Prototype Engineered Barrier System Field Tests (PEBSFT). 
Progress report through November 1, 1988. 120p. Order Number 
DE91009723. Source: OSTI; NTIS; INIS. 

The Grouse Canyon member of the Belted Range tuff found in 
G-Tunnel consists of a highly fractured, densely welded tuff. These 
fractures have been observed to be major conduits for fluid flow 
and must therefore be accounted for in the near-field hydrothermal 
model. Because of the low surface recharge rate, the rock at the 
Prototype Engineered Barrier System Field Tests (PEBSFT) hori- 
zon is only partially saturated, and multiphase flow of air, water 
vapor, and liquid water is therefore possible. Heat generated by 
the waste package can lead to water vaporization and vapor flow 
in the matrix and fractures. Condensation of this vapor outside the 
boiling zone and capillary-driven flow of liquid water can result in 
the development of a heat-pipe (Pruess et al., 1984). To account 
for these conductive, convective, and latent heat transport mecha- 
nisms, the authors use the integral finite difference code TOUGH. 
They have conceptualized the physical medium as a discrete frac- 
ture/matrix system. As such, their model utilizes what they consider 
to be the most appropriate available data for the fracture and ma- 
trix properties of Grouse Canyon tuff. Due to the lack of some of 
the matrix data for Grouse Canyon tuff (and due to its similarity to 
Topopah Springs tuff), they decided to apply some of the Topopah 
Springs tuff matrix data to their model. This approach is well suited 
to small-scale systems in which the fracture spacing is large in 
comparison to the scale of the simulation domain. Because their 
calculations are to be used in assuring that the instruments sur- 
rounding the heater are adequately sensitive to the range of 
pressures, temperatures, and saturations to be encountered, their 
model must be sufficiently resolved to indicate small-scale varia- 
tions. 


341 (UCRL-CR-107484) Development of models for use 
in the assessment of waste repository performance: Annual 
progress report, 1 November 1988-30 September 1989. Dick- 
son, A.G. (California Univ., San Diego, CA (United States)); 
Weare, J.H. Lawrence Livermore National Lab., CA (United 
States). Sep 1989. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (UCSD—901 101). 
Order Number DE92002644. Source: OSTI; NTIS; INIS; GPO Dep. 

The work outlined in this proposal is intended both to provide 
thermodynamic data that is needed to assist in the assessment of 
waste repository performance and the modeling necessary to as- 
certain to what extent the data produced is consistent, both with 
itself and with other published data on related systems. During this 
stage of the research we shall endeavor to develop a model of the 
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chemistry of aluminum in aqueous solution which is consistent with 
a wide variety of experimental data including data generated as 
part of this project together with data that has been published 
previously in the research literature. We propose a program of re- 
search designed to enable us to model the interaction of canister 
materials (e.g. copper and iron) with natural waters. Both 
experimental work and a modeling program are outlined. In the ex- 
perimental program e.mf. measurements and spectroscopic 
measurements will be made so as to determine the various associ- 
ation equilibria of iron and copper with the anions OH-—, HCO3~, 
and CO.*~. The initial stages of the modeling program will con- 
centrate on the identification and use of existing experimental data 
to produce a preliminary model. This will allow us to identity those 
areas where special emphasis should be placed to meet the needs 
of the waste disposal program objectives. The objective of this 
research is to produce thermodynamic data for use in the assess- 
ment of waste repository performance that has been measured 
using experimental procedures performed in accord with the Level 
1 quality assurance requirements detailed in the L.L.N.L. Yucca 
Mountain Project Quality Procedures Manual. The modeling ap- 
proach used in expenmental planning and data assessment is a 
Level 3 activity. In addition to the establishment of the thermody- 
namic data base proposed here, results should lead to improved 
consistency in the overall modeling effort. 29 refs., 2 tabs. 


342 (USGS-OFR-91-341) Bibliography of publications 
related to the Yucca Mountain Site Characterization Project 
prepared by U.S. Geological Survey personnel through April 
1991. Glanzman, V.M. Geological Survey, Denver, CO (United 
States). 1991. 52p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Order Number 
DE92002058. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 
Personnel of the US Geological Survey have participated in 
nuclear-waste management studies in the State of Nevada since 
the mid-1970's. A bibliography of publications prepared principally 
for the US Department of Energy Yucca Mountain Site Characteri- 
zation Project (formerly Nevada Nuclear Waste Storage 


Investigations) through April 1991 contains 475 entries in alphabeti- 
cal order. The listing includes publications prepared prior to the 
inception of the Nevada Nuclear Waste Storage Investigations 
Project in April 1977 and selected publications of interest to the 
Yucca Mountain region. 480 refs. 


343 (WHC-EP-0182-39) Tank farm surveillance and 
waste status report for June 1991. Hanion, B.M. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1991. 97p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE92002260. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report is Westinghouse Hanford Company's official inventory 
for radioactive stored in underground tanks in the 200 Areas at the 
Hanford Site. Data that depict the status of stored radioactive 
waste and tank vessel integrity are contained within the report. The 
intent of the report is to provide data on each of the existing 177 
large underground waste storage tanks and 49 smaller catch tanks 
and special surveillance facilities, and to provide supplemental 
information regarding tank surveillance anomalies and ongoing in- 
vestigations. 2 figs., 8 tabs. 


344 (WHC-EP—0365-1) Annual report of tank waste 
treatability. Giese, K.A. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1991. 100p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92002236. Source: OSTI; NTIS; INIS; GPO Dep. 

This report has been prepared as part of the Hanford Federal 
Facility Agreement and Consent Order (Tri-Party Agreement) and 
constitutes completion of Tri-Party Agreement Milestone M-04-00 
for fiscal year 1991. This report provides a summary of treatment 
activities for newly generated waste, existing double-shell tank 
waste, and existing single-shell tank waste, as well as a summary 
of grout disposal feasibility, glass disposal feasibility, alternate 
methods of disposal, and safety issues which may impact the treat- 
ment and disposal of existing defense nuclear wastes. This report 
is an update of the 1990 report and is intended to provide trace- 
ability for the documentation of the areas listed above by statusing 
the studies, activities, and issues which occurred in these areas 


over the period of March 1, 1990, through February 28, 1991 
Therefore. ongoing studies, activities. and issues which were docu- 
mented in the previous (1990) report are addressed in this 
subsequent (1991) report. 40 refs., 4 figs., 3 tabs. 


345 (WHC-EP-0404-Rev.1) Regulatory compliance analy- 
sis for the closure of single-shell tanks: Revision 1. Smith, 
E.H. (Westinghouse Hanford Co., Richland, WA (United States)) 
Boomer, K.D.; Letourneau, M.; Oakes. L.: Lorang, R. Westing- 
house Hanford Co., Richland, WA (United States). Aug 1991. 
118p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC06-87RL10930. Order Number DE92002046. 
Source: OSTI; NTIS; INIS; GPO Dep 

This document provides a regulatory compliance analysis of the 
baseline environmental protection requirements for the closure of 
single-shell tanks. In preparing this document, the Westinghouse 
Hanford Company has analyzed the regulatory pathways and deci- 
sions points that have been identified to data through systems 
engineering and related studies as they relate to environmental 
protection. This regulatory compliance analysis has resulted in sev- 
eral conclusions that will aid the US Department of Energy in 
managing the single-shell tank waste and in developing strategies 
for the closure of these tanks. These conclusions include likely out- 
comes of current strategies, regulatory rulings that are required for 
future actions, variances and exemptions to be pursued, where ap- 
propriate, and potential rulings that may affect systems engineering 
and other portions of the single-shell tank closure effort. The con- 
clusions and recommendations presented here are based on 
analysis of current regulations, regulatory exemptions and vari- 
ances, and federal facility agreements. Because the remediation of 
the single-shell tanks will span 30 years, regulations that have yet 
to be promulgated and future interpretations of existing laws and 
regulations may impact the recommendations and conclusions pre- 
sented here. 50 refs., 22 figs. 


346 (WHC-EP-—0408) A review of the Hanford Site soil 
corrosion applicable to solid waste containers. Divine, J.R. (Pa- 
cific Northwest Lab., Richland, WA (United States)). Westinghouse 
Hanford Co., Richland, WA (United States). May 1991. 64p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE91017742. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The first phase of the assessment of the soil corrosion in the 
solid waste burial grounds of the 200 Areas at the Hanford Site is 
completed with this review of both existing information developed at 
the site and relevant offsite information. Detailed soil corrosion data 
are needed for several reasons: (1) the possibility of predicting the 
damage to the containers of the retrievable stored transuranic 
waste that are under soil cover, (2) the feasibility of forecasting the 
state of waste containers being retrieved in remedial investigation’ 
feasibility studies, (3) the capability of predicting subsidence of the 
soil over the waste containers, and (4) the capability of forecasting 
when stored lead shielding or hazardous chemicals might be ex- 
posed to the environment. Because corrosion in soils is dependent 
on the soil type, site-specific data are required even though offsite 
data can provide guidance on the type and the approximate extent 
of corrosion to expect. These data permit rough estimations of the 
corrosion rates of a variety of materials — including carbon steels, 
cast irons, stainless steels, and lead — in the Hanford Site soils. 
This report attempts to compile these data to facilitate current esti- 
mates of waste container longevity. However, because of the lack 
of well-documented, site-specific data, it is difficult to provide a def- 
inite lite expectancy for waste containers and other structures. 
Consequently, additional data are essential for reliable container 
life estimates. 36 refs., 10 figs., 7 tabs. 


347 (WHC-EP-—0423) PORPST: A statistical postproces- 
sor for the PORMC computer code: User's manual, Version 
1.0. Eslinger, P.W. (Pacific Northwest Lab., Richland, WA (United 
States)); Didier, B.T. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1991. 54p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930 
;AC06-76RL01830. Order Number DE92002105. Source: OSTI; 
NTIS; INIS; GPO Dep. 
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This report describes the theory underlying the PORPST code 
and gives details for using the code. The PORPST code is de- 
signed to do statistical postprocessing on files written by the 
PORMC computer code. The data written by PORMC are summa- 
rized in terms of means, variances. standard deviations, or 
Statistical distributions. In addition, the PORPST code provides for 
plotting of the results. either internal to the code or through use of 
the CONTOURS postprocessor. Section 2.0 discusses the mathe- 
matical basis of the code. and Section 3.0 discusses the code 
structure. Section 4.0 describes the free-format point command 
language. Section 5.0 describes in detail the commands to run the 
program. Section 6.0 provides an example program run, and Sec- 
tion 7.0 provides the references. 11 refs., 1 fig., 17 tabs. 


348 (WHC-EP—0426-Rev.1) Waste Tank Safety Programs 
overview plan: N2 End Function (formerly W1W): Revision 1. 
Gasper, K.A.; Reep, |.E. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1991. 175p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92002187. Source: OSTI; NTIS; INIS; GPO Dep. 

This plan includes proposed corrective action strategies for 
remediation’ mitigation of the 4 highest priority safety issues men- 
tioned earlier involving 5 doubie-shell tanks and 48 single-shell 
tanks: flammable gas generation in Tank 101-SY and other tanks; 
potential explosive mixtures of ferrocyanide in tanks; potential 
organic-nitrate reactions in tanks; continued cooling required for 
high-heat generation in Tank 106-C; and resolution of 3 additional 
lower priority safety issues: tank safe operating life; excessive 
hydroxide consumption in Tank 107-AN; intertank ventilation con- 
nections. The responsibility for resolution of two safety issues, 
insufficient tank contents characterization to support evaluation and 
inadequate safety documentation was transferred to the Tank 
Waste Characterization Program and Tank Farm Operations and 
Maintenance End Functions, respectively, starting FY 1992. This 
plan presents two N2 End Function budget planning cases: Case 1 
Prime and Case 1 Accelerated. Case 1 Prime is based on Activity 
Data Sheets for Case 1 Prime of the US Department of Energy, 
Environmental! Restoration and Waste Management Fiscal Year 
1993 Five-Year Plan. Case 1 Accelerated provides earlier increases 
in funding, allowing a schedule acceleration of 6 to 21 months for 
completing needed remediation/mitigation activities and upgrades 
to the high priority waste tanks. 24 refs., 22 figs., 17 tabs. 


349 (WHC-EP—0465-Vol.2-Pt.A) The analysis of the pro- 
gram to develop the nuclear waste management system: 
Proram analysis results: Volume 2, Part A. Woods, T.W. West- 
inghouse Hanford Co., Richland, WA (United States). Sep 1991. 
372p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. Order Number DE92002970. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This Part A of Volume 2 of the three volumes that constitute the 
Westinghouse Hanford Company report, The Analysis of the Pro- 
gram to Develop the Nuclear Waste Management System, 
WHC-EP-0465. Volume 2 provides an overview of the analysis of 
the program, describes the functional analysis methods and bases, 
and summarizes the results of the analysis of the Office of Civilian 
Radioactive Waste Management (OCRWM) Nuclear Waste Man- 
agement System (NWMS) program. This volume presents the 
complete functional analysis results, which are composed of the 
following: identification of the functions and their hierarchial rela- 
tionships, the definition and scope of each function, process flow 
diagrams that show the interrelationships of the function interfaces, 
and descriptions of the products produced by each function. 
Volume 3 identifies requirements sources and the allocated re- 
quirements for the OCRWM program and the functions to which 
those requirements have been allocated. References are cited in 
Part B of Volume 2. 5 figs. 


350 (WHC-EP—0465-Vol.2-Pt.B) The analysis of the pro- 
gram to develop the nuclear waste management system: 
Program analysis results: Volume 2, Part B. Woods, T.W. West- 
inghouse Hanford Co., Richland, WA (United States). Sep 1991. 
392p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. Order Number DE92002969. 
Source: OSTI; NTIS; INIS; GPO Dep. 


This is Part B of Volume 2 of the three volumes that constitute 
the Westinghouse Hanford Company report. The Analysis of the 
Program to Develop the Nuclear Waste Management System, 
WHC-EP-0465. Volume 2 provides an overview of the analysis of 
the program, describes the functional analysis methods and bases, 
and summarizes the results of the analysis of the Office of Civilian 
Radioactive Waste Management (OCRWM) Nuclear Waste Man- 
agement System (NWMS) program. This volume presents the 
complete functional analysis results, which are composed of the 
following: identification of the functions and their hierarchial rela- 
tionships, the definition and scope of each function, process flow 
diagrams that show that interrelationships of the function inter- 
faces, and descriptions of the products produced by each function. 
Volume 3 identifies requirements sources and the allocated re- 
quirements for the OCRWM program and the functions to which 
those requirements have been allocated. 11 refs., 5 figs. 


351 (WHC-EP—0465-Vol.3-Pt.A) The analysis of the pro- 
gram to develop the nuclear waste management system: 
Allocated requirements for the Office of Civilian Radioactive 
Waste Management Program: Volume 3, Part A. Woods, T.W. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1991. 587p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92003005. Source: OSTI; NTIS; INIS; GPO Dep. 

This is part A of Volume 3 of the three volumes that constitute 
the Westinghouse Hanford Company report. The Analysis of the 
Program to Develop the Nuclear Waste Management System, 
WHC-EP-0465. Volume 3 of the functional analysis report presents 
the results of the process that (1) identifies all the externally im- 
posed requirements constrain the execution of the Office of Civilian 
Radioactive Waste Management (OCRWM) mission, and (2) allo- 
cates those requirements to the specific OCRWM functions that 
they affect. The association of requirements to functions presented 
in this volume represents a integral product of the functional analy- 
sis effort, because the identification and analysis of the individual 
requirements required the modification of mission and scope state- 
ments of the functions to which they were associated, and in some 
cases, required the creation of entirely new functions to respond to 
the particular requirement. Volume 3 must be viewed as the condi- 
tion of an OCRWM requirement database as it existed when that 
regulatory environment was assessed, from September 1, 1990 
through May 31, 1991. References are cited in Part C of Volume 3. 
5 figs. 


352 (WHC-EP—0465-Vol.3-Pt.C) The analysis of the pro- 
gram to develop the nuclear waste management system: 
Allocated requirements for the Office of Civilian Radioactive 
Waste Management Program: Volume 3, Part C. Woods, T.W. 
Westinghouse Hanford Co., Richland, WA (United States). Sep 
1991. 805p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92002968. Source: OSTI; NTIS; INIS; GPO Dep. 

This is Part C of Volume 3 of the three volumes that constitute 
the Westinghouse Hanford Company report. The Analysis of the 
Program to Develop the Nuclear Waste Management System, 
WHC-EP-0465. Volume 2 of the functional analysis report presents 
the results of the process that (1) identifies all the externally im- 
posed requirements that constrain the execution of the Office of 
Civilian Radioactive Waste Management (OCRWM) mission, and 
(2) allocates those requirements to the specific OCRWM functions 
that they affect. The association of requirements to functions 
presented in this volume represents an integral product of the func- 
tional analysis effort, because the identification and analysis of the 
individual requirements required the modification of mission and 
scope statements of the functions to which they were associated, 
and in some cases, required the creation of entirely new functions 
to respond to the particular requirement. All database entries are 
given in this part. Volume 3 must be viewed as the condition of an 
OCRWM requirement database as it existed when that regulatory 
environment was assessed, from September 1, 1990 through May 
31, 1991. A list of regulatory source documents is given. 11 refs. 


353 (WHC-EP—0496) Westinghouse Hanford Company 
waste minimization and pollution prevention awareness 
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program plan. Craig, P.A.; Nichols, D.H.; Lindsey, D.W. Westing- 
house Hanford Co., Richland, WA (United States). Aug 1991. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92002110. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The purpose of this plan is to establish the Westinghouse Han- 
ford Company’s Waste Minimization Program. The plan specifies 
activities and methods that will be employed to reduce the quantity 
and toxicity of waste generated at Westinghouse Hanford Com- 
pany (Westinghouse Hanford). It is designed to satisfy the US 
Department of Energy (DOE) and other legal requirements that are 
discussed in Subsection C of the section. The Pollution Prevention 
Awareness Program is included with the Waste Minimization Pro- 
gram as permitted by DOE Order 5400.1 (DOE 1988a). This plan 
is based on the Hanford Site Waste Minimization and Pollution 
Prevention Awareness Program Plan, which directs DOE Field Of- 
fice, Richland contractors to develop and maintain a waste 
minimization program. This waste minimization program is an orga- 
nized, comprehensive, and continual effort to systematically reduce 
waste generation. The Westinghouse Hanford Waste Minimization 
Program is designed to prevent or minimize pollutant releases to 
all environmental media from all aspects of Westinghouse Hanford 
operations and offers increased protection of public health and the 
environment. 14 refs., 2 figs., 1 tab. 


354 (WHC-MR-0264) Tank 241-A-105 leak assessment. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1991. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92002047. Source: OSTI; NTIS; GPO Dep. 

Tank 241-A-105 is one of 149 single shell tanks constructed at 
Hanford to contain and store highly radioactive wastes originating 
from the processing of spent nuclear reactor fuel. Radiation detec- 
tion and temperature monitoring devices installed beneath the tank 
indicate that several episodes of leakage of waste from the tank 
have occurred. The aim of this study was to evaluate the previous 
estimates and reanalyze the data to provide a more accurate esti- 
mate of leakage from the tank. The principal conclusions of this 
study are as follows: Earlier investigators estimated leakage prior 
to August 1968 at 5,000 to 15,000 gallons. Their estimate appears 
reasonable. Leakage while the tank was being sluiced (8/68—11/70) 
probably exceeded 5,000 gallons, but probably did not exceed 
30,000 gallons. Insufficient data are available to be more precise. 
Cooling water added to the tank during the sprinkling phase (11/70 
— 12/78) was approximately 610,000 gallons. Sufficient heat was 
generated in the tank to evaporate most, and perhaps nearly all, of 
this water. Radionuclides escaping into the soil under the tank can- 
not be estimated directly because of many uncertainties. Based on 
a range of leakage from 10,000 to 45,000 gallons, assumed com- 
positions, and decayed to 1/1/91, radioactivity under the tank is 
expected to be in the range of 85,000—760,000 curies. Measured 
radiation peaks were nearly all located directly below the perimeter 
of the tank and, except in rare cases, they showed no tendency to 
spread horizontally. Moreover, the maximum radiation readings de- 
tected are a very small fraction of the radiation reading in the tank. 
This is the basis for the conclusion that the rate of leakage and, 
most likely, the quantity leaked, was small. 51 refs., 5 figs., 3 tabs. 


355 (WHC-SA-1189) Decommissioning of a grout- and 
waste-filled storage tank in the 200 East Area of the Hanford 
Site. Marske, S.G. Westinghouse Hanford Co., Richland, WA 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-87RL10930. (CONF- 
910981-39: Environmental remediation '91 conference, Pasco, WA 
(United States), 8-11 Sep 1991). Order Number DE92002343. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A self-concentrating waste tank located at the Strontium Semi- 
works Facility in the 200 East Area of the Hanford Site will be 
decommissioned following waste removal. During a previous de- 
commissioning phase, the tank, thought to be empty, was filled 
with grout to prevent it from collapsing over time. Several years 
later, an agitator rod was pulled from within the tank and found to 
contain significant amounts of radiation, indicating there was still 
radioactive waste in the tank. Several alternative waste-removal 
options have been researched and evaluated. It is concluded that 


before the waste is to be disposed, the grout must be removed. 
This paper addresses that effort. 


356 (WHC-SA-1209) Destruction of complexants used in 
groundwater decontamination. Hodgson, K.M.; Moberg, T.P. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-910981-2: Envi- 
ronmental remediation '91 conference, Pasco, WA (United States), 
8-11 Sep 1991). Order Number DE91018139. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A supported liquid membrane process is being developed to re- 
move uranium from aqueous solutions. The uranium would be 
concentrated into a strip solution containing either vinylidene-1,1- 
diphosphonic acid (VDPA) or 1-hydroxyethane-1 ,1-diphoshonic acid 
(HEDPA). This study compares the degradation of HEDPA and 
VDPA under similar conditions. For the time of the tests in this 
study (3 h) the maximum amount of HEDPA that was destroyed 
was 83.5% using hydrogen peroxide and the maximum amount of 
VDPA destroyed was 64.6% using nitric acid. 3 refs., 5 figs. 


357 (WHC-SA-1215) Hanford waste tank safety issues. 
Babad, H.; Deichman, J.L.; Wodrich, D.D. Westinghouse Hanford 
Co., Richland, WA (United States). Aug 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-910981-33: Environmental remediation '91 
conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE92002114. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents an overview of the potential high-activity 
waste safety issues in the 177 underground radioactive waste stor- 
age tanks at the Hanford Site. Also, included is a discussion of the 
Strategy and plans to remedy hazardous conditions and remove 
other deficiencies related to the operation of the tanks. A three- 
pronged multimillion dollar integrated program has been initiated 
that (1) assesses and, on an as needed basis, defines remediation 
and/or mitigation actions to allow interim stabilization of high risk 
waste tanks; (2) upgrades existing facilities and instrumentation to 
meet current nuclear facility operations standards; and (3) ad- 
dresses and upgrades the conduct of operations. For tanks that 
are considered at risk, extensive management controls presently 
are employed to ensure that the tanks continue to be maintained in 
a safe manner. In addition, comprehensive monitoring, characteri- 
zation and applied research, and engineering efforts have been 
initiated to support resolution of safety issues. A key element of the 
Westinghouse Hanford Company effort is preventing future prob- 
lems associated with creating potentially incompatible wastes as 
part of waste management activities associated with the planned 
disposal of the wastes in these storage tanks. Such efforts also will 
provide the basis for safe near future remediation of tanks and de- 
fine and maintain the envelope of safety to support the ultimate 
disposal of all high- activity waste in Hanford Site tanks. 6 refs., 1 
fig., 1 tab. 


358 (WHC-SA-1304) Graphical presentation of ferro- 
cyanide tank compositions. Colby, S.A; Crippen, M.D. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-910981-—34: En- 
vironmental remediation ‘91 conference, Pasco, WA (United 
States), 8-11 Sep 1991). Order Number DE92002111. Source: 
OSTI; NTIS; GPO Dep. 

This paper illustrates the composition of the Hanford Site ferro- 
cyanide tanks using three-component diagrams. The diagrams 
show the thermodynamic and physical relationships between reac- 
tants and diluents as a function of concentration. They have been 
especially useful for clarifying safety work and chemistry issues. 
The three-component diagrams act as a way to aid in the under- 
standing of both possible and probable tank layer compositions. 
Most overall tank compositions appear to be nonreactive and indi- 
cate that the fraction of material that might react in tank is only a 
small part of the total. The result has been focus of effort on com- 
positions that can actually propagate and a deemphasis on the 
many combinations that are endothermic. As sampling data be- 
comes available actual tank compositions will be plotted on the 
diagrams. 6 figs. 
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359 (WHC-SP-0434-11) Quarterly Briefing Book on Envi- 
ronmental and Waste Management Activities. Brown, M.C. 
Westinghouse Hanford Co., Richland, WA (United States). Jun 
1991. 174p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE92001721. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of the Quarterly Briefing Book on Environmental 
and Waste Management Activities is to provide managers and se- 
nior staff at the US Department of Energy-Richland Operations 
Office and its contractors with timely and concise information on 
Hanford Site environmental and waste management activities. 
Each edition updates the information on the topics in the previous 
edition, deletes those determined not to be of current interest, and 
adds new topics to keep up to date with changing environmental 
and waste management requirements and issues. Section A cov- 
ers current waste management and environmental restoration 
issues. In Section B are writeups on national or site-wide environ- 
mental and waste management topics. Section C has writeups on 
program- and waste-specific environmental and waste manage- 
ment topics. Section D provides information on waste sites and 
inventories on the site. 15 figs., 4 tabs. 


360 (Y-2417-6) Y-12 Development Division technical 
progress report for the period ending July 1, 1990: Part 6, En- 
vironmental technology. Kosinski, F.E. (comp.). Oak Ridge Y-12 
Plant, TN (United States). 28 Aug 1991. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE91018491. Source: OSTI; NTIS; 
GPO Dep. 

This progress report contains papers from the Y-12 Development 
Division in the area of environmental technology. Two topics are 
discussed. In the discussion of “West End head end” modifications, 
a single waste stream was identified is the key source of uranium 
in the 250,000 gallons of “mixed waste” sludge generated each 
year at the West End Treatment Facility. Elimination of this source 
may allow the sludge to be handied as nonradioactive. In the 
project on the uranium chip spin dryer, it was found that at spin 
rates > 150 rpm, a spin dryer can reduce the amount of liquid en- 
trained in steel chips to < 15 wt %. 2 refs., 2 figs., 5 tabs. 


361 (Y/TS-776) A review of the Y-12 Plant discharge of 
enriched uranium to the sanitary sewer (DEUSS). Oak Ridge Y- 
12 Plant, TN (United States). Sep 1991. 89p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840S21400. Order Number DE92002021. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Oak Ridge Y-12 Plant is situated adjacent to the Oak Ridge 
city limits and is operated by the United States Department of En- 
ergy (DOE). The Y-12 Plant is located on 4,860 acres, which is 
collectively referred to as the Y-12 Plant site. Among the missions 
for which the facility is in existence are producing nuclear weapons 
components, supporting weapon design laboratories, and process- 
ing special nuclear materials (SNM). The Y-12 Plant is under the 
regulatory guidance of DOE Order 5400.5 and has complied with 
the technical requirements governing SNM since its issue. How- 
ever, an in-depth review with appropriate documentation had not 
been performed, prior to the effect presented herein, to substanti- 
ate this claim. As a result of the solid waste issue, it was 
determined that other types of waste should be formally reviewed 
for content with respect to SNM. Therefore, a project was formed 
to investigate the conveyance of SNM through the sanitary sewer 
system. It is emphasized that this project addresses only effluent 
from the sanitary sewer system and not the storm sewer system. 
The project reviewed sanitary sewer data both for the Y-12 Plant 
and the Y-12 Plant site. 
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362 (ANV/EAIS/TM-57) Environmental site description 
for a Uranium Atomic Vapor Laser Isotope Separation (U- 
AVLIS) production plant at the Portsmouth Gaseous Diffusion 
Plant site. Marmer, G.J.; Dunn, C.P.; Filley, T.H.; Moeller, K.L.; Pf- 
ingston, J.M.; Policastro, A.J.; Cleland, J.H. Argonne National Lab., 


IL (United States). Environmental Assessment and Information Sci- 
ences Div. Sep 1991. 91p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. Order Num- 
ber DE92001601. Source: OSTI; NTIS; INIS; GPO Dep. 

Uranium enrichment in the United States has utilized a diffusion 
process to preferentially enrich the U-235 isotope in the uranium 
product. In the 1970s, the US Department of Energy (DOE) began 
investigating more efficient and cost-effective enrichment technolo- 
gies. In January 1990, the Secretary of Energy approved a plan for 
the demonstration and deployment of the Uranium Atomic Vapor 
Laser isotope Separation (U-AVLIS) technology with the near-term 
goal to provide the necessary information to make a deployment 
decision by November 1992. Initial facility operation is anticipated 
for 1999. A programmatic document for use in screening DOE 
sites to locate a U-AVLIS production plant was developed and im- 
plemented in two parts. The first part consisted of a series of 
screening analyses, based on exclusionary and other criteria, that 
identified a reasonable number of candidate sites. The final evalua- 
tion, which included sensitivity studies, identified the Oak Ridge 
Gaseous Diffusion Plant (ORGDP) site, the Paducah Gaseous Dif- 
fusion Plant (PGDP) site, and the Portsmouth Gaseous Diffusion 
Plant (PORTS) site as having significant advantages over the other 
sites considered. This environmental site description (ESD) pro- 
vides a detailed description of the PORTS site and vicinity suitable 
for use in an environmental impact statement (EIS). This report is 
based on existing literature, data collected at the site, and informa- 
tion collected by Argonne National Laboratory (ANL) staff during 
site visits. The organization of the ESD is as follows. Topics ad- 
dressed in Sec. 2 include a general site description and the 
disciplines of geology, water resources, biotic resources, air re- 
sources, noise, cultural resources, land use. Socioeconomics, and 
waste management. Identification of any additional data that would 
be required for an EIS is presented in Sec. 3. 


363 (DOE/EH-0209) Environmental Audit, Rifle, Gunni- 
son and Grand Junction UMTRA Project Sites. USDOE 
Assistant Secretary for Environment, Safety, and Health, Washing- 
ton, DC (United States). Office of Environmental Audit. Aug 1991. 
216p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE91018952. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the comprehensive baseline 
Environmental Audit completed for the Uranium Mill Tailings Reme- 
dial Action (UMTRA) sites at Grand Junction, Rifle, and Gunnison, 
Colorado. Included in the Audit were the actual abandoned mill 
sites, associated transportation and disposal cell facilities, and rep- 
resentative examples of the more than 4,000 known vicinity 
properties. Sites investigated include: Climax Mill Site, Truck/Train 
Haul Route, Cotter Transfer Station, Cheney Disposal Cell, Rifle 
Mill Sites (Old and New Rifle), Gunnison Mill Site, Vicinity Proper- 
ties, and Estes Gulch and Proposed Landfill Site No. 1 Disposal 
Cells. The UMTRA Audit was a comprehensive baseline audit 
which considered all environmental programs and the activities as- 
sociated with ongoing and planned remediation at the UMTRA 
sites listed above. Compliance with the National Environmental 
Policy Act (NEPA) was not considered during this investigation. 
The Audit Team looked at the following technical disciplines: air, 
surface water/drinking water, groundwater, soilsedimentbiota, 
waste management, toxic and chemical materials, quality 
assurance, radiation, inactive waste sites, and environmental man- 
agement. 6 figs., 12 tabs. 


364 (HW-19985) Annual report for 1950 on H.I. surveys 
of buildings outside the Exclusion Areas in the 100, 200, and 
300 Areas. Tabb, F.G. Hanford Works, Richland, WA (United 
States). 15 Jan 1951. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE92002843. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Periodic surveys were made for all buildings outside of the Ex- 
clusion Areas and Radiation Danger Zones, in the 100, 200, and 
300 Areas, to detect the presence of contamination. These surveys 
are an indication of the efficiency of the contamination contro! mea- 
sures practiced in the respective plant areas. This report does not 
include surveys for radioactive materials discharged from the Sepa- 
rations Plant stacks except in buildings where deposition could be 
detected with portable instruments. In general, only very low-level 
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contamination was found. The attached table shows by area and 
building, the frequency and results of the surveys. 1 tab. (MHB) 


365 (WHC-EP—0491) Management plan for Facility Effiu- 
ent Monitoring Plan activities: Environmental assurance. 
Nickels, J.M.; Pratt, D.R. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1991. 1ip. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92002256. Source: OSTI; NTIS; INIS; GPO Dep. 

The DOE/RL 89-19, United States Department of 
Energy-Richland Operations Office Environmental Protection Imple- 
mentation Plan (1989), requires the Hanford Site to prepare an 
Environmental Monitoring Plan (EMP) by November 9, 1991. The 
DOE/EH-0173T, Environmental Regulatory Guide for Radiological 
Effluent Monitoring and Environmental Surveillance (1991), pro- 
vides additional guidance and requires implementation of the EMP 
within 36 months of the effective data of the rule. DOE Order 
5400.1, General Environmental Protection Program, requires each 
US Department of Energy (DOE) site, facility, or activity that uses, 
generates, releases, or manages significant quantities of hazardous 
materials to prepare an EMP. This EMP is to identify and discuss 
two major activities: (1) effluent monitoring and (2) environmental 
surveillance. At the Hanford Site, the site-wide EMP will consist of 
the following elements: (1) A conceptual plan addressing effluent 
monitoring and environmental surveillance; (2) Pacific Northwest 
Laboratory (PNL) site-wide environmental surveillance program; (3) 
Westinghouse Hanford Company (Westinghouse Hanford) effluent 
monitoring program consisting of the near-field operations environ- 
mental monitoring activities and abstracts of each Facility Effluent 
Monitoring Plan (FEMP). This management plan addresses the 
third of these three elements of the EMP, the FEMPs. 
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Refer also to citation(s) 293, 295, 314, 315, 324, 348, 353, 354, 
355, 357, 359, 361, 363, 364, 800, 1685, 1711, 1728, 1803 


366 (ANL/CP-—72893) Remediation technology needs and 
applied R&D initiatives. Lien, S.C.T. (USDOE Office of Environ- 
mental Restoration and Waste Management, Washington, DC 
(United States). Research and Development Div.); Levine, R.S.; 
Beskid, N.J.; Devgun, J.S.; Erickson, M.D.; Webster, S.L. Argonne 
National Lab., IL (United States). [1991]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-910981-22: Environmental remediation ‘91 
conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE92000363. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Department of Energy (DOE) recently consolidated its 
environmental restoration and waste management activities. Within 
that new organization, DOE has committed to support Research, 
Development, Demonstration, Testing and, Evaluation (RDDT&E) 
activities with the following objectives: rapidly advance beyond cur- 
rently available technologies; provide solutions to key technical 
issues that will improve effectiveness, efficiency, and safety; and 
enhance DOE's ability to meet its 30-year compliance and cleanup 
goals. Four general categories have been identified where R&D 
(and DT&E) efforts need to be focused. These include: waste mini- 
mization technologies, site characterization and assessment 
methods, waste treatment technologies, and remediation technolo- 
gies with emphasis on in-situ methods. The DOE has already 
supported a number of R&D activities in these areas and plans to 
continue that support in the future. For technology development, 
the DOE is committed to forming cooperative partnerships and elic- 
iting broad participation from qualified organizations who can 
contribute to RDDT&E activities. The new technologies resulting 
from these R&D initiatives will enhance DOE's ability to meet its 
30-year cleanup goal, reduce environmental risk, and provide 
significant cost savings over existing technologies. Even modest in- 
vestments in these emerging technologies now can be expected to 
generate a high rate of return. 3 refs., 2 tabs. 


367 (ARH-30) Personnel protection operation investiga- 
tion: Cask insert radiation incident N-Reactor fuel, 221-U 
canyon. Nisick, N.P. Atlantic Richfield Hanford Co., Richland, WA 


(United States). 22 Sep 1967. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92001749. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Three employees received exposure in excess of that planned 
and a fourth employee narrowly averted excessive exposure in the 
221-U canyon when a supposedly empty fuel canister containing 


four irradiated fuel elements was removed from NPR Cask Car No. 
945. 


368 (ARH-723) Radiation exposure investigation: Purex 
sampler incident June 18, 1968, 202-A building. Clark, B.E. Jr.; 
McMurray, B.J.; Koop, W.N. Atlantic Richfield Hanford Co., Rich- 
land, WA (United States). 15 Jul 1968. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92001750. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Radioactive liquid was sprayed onto an operator's coveralls at 
the left knee while he was observing the removal of an obstruction 
from the F-26 Purex sampler riser at about 8:45 a.m., June 18, 
1968. The highest localized exposure was 30 rads including 0.4 R 
to one square centimeter near the knee. The whole body exposure 
was estimated to be 100 mR more than the 90 mR measured by 
the operator's film dosimeter. 3 figs. 


369 (DOE/EH-0217T) Summary of fire protection pro- 
grams of the United States Department of Energy: Calendar 
year 1990. USDOE Energy Information Administration, Washing- 
ton, DC (United States). Office of Safety and Quality Assurance. 
Oct 1991. 18p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92000641. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This edition of the Annual Summary of DOE Fire Protection Pro- 
grams continues the series started in 1972. Since May 1950, an 
annual report has been required from each field organization. The 
content has varied through the years and most of the accident data 
reporting requirements have been superseded by the Computerized 
Accident/Incident Reporting System administered by EG&G, Idaho. 
However, this report is the sole source of information relating to 
fire protection programs, and to the actions of the field offices and 
to headquarters that are of general fire protection interest. 


370 (DOE/NE-0101T) TAP 1, Training Program Manual. 
Department of Energy, Washington, DC (United States). Assistant 
Secretary for Nuclear Energy. [1991]. 49p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92002202. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Training programs at DOE nuclear facilities should provide well- 
trained, qualified personnel to safely and efficiently operate the 
facilities in accordance with DOE requirements. A need has been 
identified for guidance regarding analysis, design, development, im- 
plementation, and evaluation of consistent and reliable 
performance-based training programs. Accreditation of training pro- 
grams at Category A reactors and high-hazard and selected 
moderate-hazard nonreactor nuclear facilities will assure 
consistent, appropriate, and cost-effective training of personnel re- 
sponsible for the operation, maintenance, and technical support of 
these facilities. Training programs that are designed and based on 
systematically determined job requirements, instead of subjective 
estimation of trainee needs, yield training activities that are consis- 
tent and develop or improve knowledge, skills, and abilities that 
can be directly related to the work setting. Because the training is 
job-related, the content of these programs more efficiently meets 
the needs of the employee. Besides a better trained work force, a 
greater level of operational reactor safety can be realized. This 
manual is intended to provide an overview of the accreditation pro- 
cess and a brief description of the elements necessary to construct 
and maintain training programs that are based on the requirements 
of the job. Two companion manuals provide additional information 
to assist contractors in their efforts to accredit training programs. 


371 (DOE/NE-0102T) TAP 2, Pertormance-Based Train- 
ing Manual. Department of Energy, Washington, DC (United 
States). Assistant Secretary for Nuclear Energy. Jul 1991. 226p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92002201. Source: OSTI; NTIS; INIS; GPO Dep. 
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Training programs at DOE nuclear facilities should provide well- 
trained, qualified personnel to safely and efficiently operate the fa- 
cilities in accordance with DOE requirements. A need has been 
identified for guidance regarding analysis, design, development, im- 
plementation, and evaluation of consistent and reliable 
performance-based training programs. Accreditation of training pro- 
grams at Category A reactors and high-hazard and selected 
moderate-hazard nonreactor facilities will assure consistent, appro- 
priate, and cost-eftective training of personnel responsible for the 
operation, maintenance, and technical support of these facilities. 
Training programs that are designed and based on systematically 
job requirements, instead of subjective estimation of trainee needs, 
yield training activities that are consistent and develop or improve 
knowledge, skills, and abilities that can be directly related to the 
work setting. Because the training is job-related, the content of 
these programs more efficiently and effectively meets the needs of 
the employee. Besides a better trained work force, a greater level 
of operational reactor safety can be realized. This manual is in- 
tended to provide an overview of the accreditation process and a 
brief description of the elements necessary to construct and main- 
tain training programs that are based on the requirements of the 
job. Two comparison manuals provide additional information to as- 
sist contractors in their efforts to accredit training programs. 


372 (DOE/NE-0103T) TAP 3, Training Program Support 
Manual. Department of Energy, Washington, DC (United States). 
Assistant Secretary for Nuciear Energy. Jul 1991. 216p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE92002200. Source: OSTI; NTIS; INIS; GPO Dep. 

Training programs at DOE facilities should provide well-trained, 
qualified personne! to safely and efficiently operate the facilities in 
accordance with DOE requirements. A need has been identified for 
guidance regarding analysis, design, development, implementation, 
and evaluation of consistent and reliable performance-based train- 
ing programs. Accreditation of training programs at Category A 
reactors and high-hazard and selected moderate-hazard nonreac- 
tor nuclear facilities will assure consistent, appropriate, and 
cost-effective training of personnel responsible for the operation, 
maintenance, and technical support of these facilities. Training pro- 
grams that are designed and based on systematically determined 
job requirements, instead of subjective estimation of trainee needs, 
yield training activities that are consistent and develop or improve 
knowledge, skills, and abilities that can be directly related to the 
work setting. Because the training is job-related, the content of 
these programs more efficiently and effectively meets the needs of 
the employee. Besides a better trained work force, a greater level 
of operational reactor safety can be realized. This manual is in- 
tended to provide an overview of the accreditation process and a 
brief description of the elements necessary to construct and main- 
tain training programs that are based on the requirements of the 
job. Two companion manuals provide additional information to as- 
sist contractors in their efforts to accredit training programs. 


373 (DOE/OR/21548-200) Weldon Spring quarry con- 
struction staging area and water treatment plant site remedial 
action characterization report for the Weldon Spring Site Re- 
medial Action Project, Weldon Spring, Missouri. MK-Ferguson 
Co., Weldon Spring, MO (United States); Jacobs Engineering 
Group, Inc., St. Charles, MO (United States). Sep 1991. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-860R21548. Order Number DE92000832. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The quarry construction staging area (QCSA) and water treat- 
ment plant (WTP) are located in the areas that border the western 
edge of the Weldon Spring quarry (WSQ). These facilities were 
constructed to support bulk waste removal from the WSQ. This 
area was contaminated with U-238, Ra-226, and Th-230 and was 
remediated prior to construction in order to allow release of the 
area for use without radiological restrictions. This report documents 
the methods of characterization, the remediation activities, and the 
post remedial action sampling methods and analytical results. 4 
refs., 6 figs., 4 tabs. 


374 (DOE/WIPP-91-031) WIPP fire hazards and risk 
analysis. Westinghouse Electric Corp., Pittsburgh, PA (United 
States). Nuclear and Advanced Technology Div. May 1991. 363p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE91018964. Source: 
OSTI: NTIS; INIS; GPO Dep. 

The purpose of this analysis was to conduct a fire hazards risk 
analysis of the Transuranic (TRU) contact-handled waste receipt, 
emplacement, and disposal activities at the Waste Isolation Pilot 
Plant (WIPP). The technical bases and safety envelope for these 
operations are defined in the approved WIPP Final Safety Analysis 
Report (FSAR). Although the safety documentation for the initial 
phase of the Test Program, the dry bin scale tests, has not yet 
been approved by the Department of Energy (DOE), reviews of the 
draft to date, including those by the Advisory Committee on Nu- 
clear Facility Safety (ACNFS), have concluded that the dry bin 
scale tests present no significant risks in excess of those estimated 
in the approved WIPP FSAR. It is the opinion of the authors and 
reviewers of this analysis, based on sound engineering judgment 
and knowledge of the WIPP operations, that a Fire Hazards and 
Risk Analysis specific to the dry bin scale test program is not war- 
ranted prior to first waste receipt. This conclusion is further 
supported by the risk analysis presented in this document which 
demonstrates the level of risk to WIPP operations posed by fire to 
be extremely low. 15 refs., 41 figs., 48 tabs. 


375 (FMPC—2229) CERCLA integration with site opera- 
tions the Fernald experience. Coyle, S.W.; Shirley, R.S.; Varchol, 
B.D. Westinghouse Environmental Management Co. of Ohio, 
Cincinnati, OH (United States). Fernald Environmental Manage- 
ment Project. [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-860R21600. Order Number 
DE91018981. Source: OSTI; NTIS; INIS; GPO Dep. 

A major transition in the Fernald Environmental Management 


‘Project (FEMP) site trission has occurred over the past few years. 


The production capabilities formally provided by the FEMP are be- 
ing transferred to private industry through a vendor qualification 
program. Environmental compliance and site cleanup are now the 
primary focus. In line with this program, the production of uranium 
products at the site was suspended in July 1989 in order to 
concentrate resources on the environmental mission. Formal termi- 
nation of the FEMP production mission was accomplished on June 
19, 1991. Environmental issues such as stored inventories of pro- 
cess residues materials and equipment are being addressed under 
the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). The diversity of these hazards complicates 
the strategic planning for an integrated site cleanup program. This 
paper will discuss the programmatic approach which is being im- 
plemented to ensure activities such as waste management, site 
utility and support services, health and safety programs, and Re- 
source Conservation and Recovery Act (RCRA) programs are 
being integrated with CERCLA. 6 figs., 3 tabs. 


376 (FMPC—2241) Integration of removal actions into the 
operations at a DOE facility. Vincent, O.L. (US Department of 
Energy (USA)); Carr, D.J.; Lojek, D.A. Westinghouse Environmen- 
tal Management Co. of Ohio, Cincinnati, OH (United States). 
Fernald Environmental Management Project. [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-860R21600. (CONF-910981-—28: Environmental remediation 
91 conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE92001828. Source: OSTI; NTIS; INIS; GPO Dep. 

The implementation of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) removal actions at a 
DOE facility can be a complex and complicated process. This pa- 
per examines the application of CERCLA removal actions at the 
Fernald Environmental Management Project (FEMP). Specific dis- 
cussion is presented on: the regulatory background, the framework 
utilized to conduct removal actions, and examples of successful 
implementation. The flowchart presented has been derived from 
the approach currently employed at the FEMP. Case histories for 
two specific time-critical removal actions which were successfully 
completed following the system employed at the FEMP are 
provided to assist other sites in noting potential problem areas en- 
countered during the planning, preparation, and implementation 
phases of removal actions. 3 refs., 2 figs. 


377 (HW-3-1947-Del.) 100 Area technical report for tech- 
nical progress letters No. 37 thru 78 (March 22, 1945 thru 
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December 31, 1945). Worthington, H.; Jordan, W.E. General Elec- 
tric Co., Richland, WA (United States). Hanford Atomic Products 
Operation. 22 Mar 1945. 177p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92002890. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document is the compiled technical progress reports for the 
100 Area covering the period 3/22/45 through 12/31/45. (MHB) 


378 (HW-7-1782) H.I. report on technical laboratories for 
weeks ending June 8, 1945—January 30, 1946. Hanford Works, 
Richland, WA (United States). 11 Jun 1945. 80p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE92002862. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides the weekly H. |. reports of the Technical 
Laboratories for the weeks ending June 8, 1945 through January 
30, 1946. (Fl) 


379 (HW-23781) Annual report for 1951—of non-process 
buildings and areas reported by the Radiation Monitoring 
Units of the Manufacturing and Radiological Sciences Depart- 
ment. Stevens, A.J. Hanford Works, Richland, WA (United States). 
13 Mar 1952. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92002870. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Periodic surveys were made of non-process building and areas 
in the 100, 200 and 300 Areas by the Radiation Monitoring Units of 
Manufacturing and Radiological Sciences Departments, to detect 
the presence of contamination. These surveys are an indication of 
the efficiency of the contamination control measures practiced in 
the respective Plant Areas. In general only low level contamination 
was, found. The attached tables show by building the frequency 
and results of the surveys. 3 tabs. 


380 (K/GDP/SAR-9) Assessment and interpretation of 
cross- and down-hole seismograms at the Paducah Gaseous 
Diffusion Plant: Gaseous Diffusion Plant Safety Analysis Re- 


port Upgrade Program. Staub, W.P. (Oak Ridge National Lab., 
TN (United States)); Wang, J.C.; Selfridge, RJ. Oak Ridge K-25 
Site, TN (United States). Sep 1991. 63p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840T21400 
;AC05-760R00001. Order Number DE92001841. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper is an assessment and interpretation of cross-and 
down-hole seismograms recorded at four sites in the vicinity of the 
Paducah Gaseous Diffusion Plant (PGDP). Arrival times of shear 
(S-) and compressional (P-) waves are recorded on these seismo- 
grams in milliseconds. Together with known distances between 
energy sources and seismometers lowered into boreholes, these 
arrival times are used to calculate S- and P-wave velocities in 
unconsolidated soils and sediments that overlie bedrock approxi- 
mately 320 ft beneath PGDP. The soil columns are modified after 
an earlier draft by ERC Environmental and Energy Services 
Company (ERCE), 1990. In addition to S- and P- wave velocity es- 
timates from this paper, the soil columns contain ERCE’s lithologic 
and other geotechnical data for unconsolidated soils and sediments 
from the surface to bedrock. Soil columns for Sites 1 through 4 
and a site location map are in Plates 1 through 5 of Appendix 6. 
The velocities in the four columns are input parameters for the 
SHAKE computer program, a nationally recognized computer 
model that simulates ground response of unconsolidated materials 
to earthquake generated seismic waves. The results of the SHAKE 
simulation are combined with predicted ground responses on rock 
foundations (caused by a given design earthquake) to predict 
ground responses of facilities with foundations placed on unconsol- 
idated materials. 3 refs. 


381 (ORNL/TM—11864) Costs of RCRA corrective action: 
Interim report. Tonn, B. (Oak Ridge National Lab., TN (United 
States)); Russell, M.; Hwang Ho-Ling; Goeltz, R.; Warren, J. Oak 
Ridge National Lab., TN (United States). Sep 1991. 104p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE91018509. Source: OSTI; 
NTIS; !NIS; GPO Dep. 

This report estimates the cost of the corrective action provisions 
of the Resource Conservation and Recovery Act (RCRA) for all 


non-federal facilities in the United States. RCRA is the federal law 
which regulates the treatment, storage, disposal, and recovery of 
hazardous waste. The 1984 amendment to RCRA, known as the 
Hazardous and Solid Waste Amendments, stipulates that facilities 
that treat, store or dispose of hazardous wastes (TSDs) must re- 
mediate situations where hazardous wastes have escaped into the 
environment from their solid waste management units (SWMUs). 
The US Environmental Protection Agency (USEPA 1990a), among 
others, believes that the costs of RCRA corrective action could 
rival the costs of SUPERFUND. Evaluated herein are costs associ- 
ated with actual remedial actions. The remedial action cost 
estimating program developed by CH2M Hill is known as the Cost 
of Remedial Action Model (CORA). It provides cost estimates, in 
1987 dollars, by technology used to remediate hazardous waste 
sites. Rules were developed to categorize each SWMU in the ATI 
databases by the kinds of technologies that would be used to re- 
mediate them. Results were then run through CORA using various 
assumptions for variable values that could not be drawn from the 
RTI databases and that did not have CORA supplied default val- 
ues. Cost estimates were developed under several scenarios. The 
base case assumes a TSD and SWMU universe equal to that cap- 
tured in the RT! databases, a point of compliance at the SWMU 
boundary with no ability to shift wastes from SWMU to SWMU, and 
a best-as-practical clean-up to health-based standards. 11 refs., 12 
figs., 12 tabs. 





382 (PNL-7008-Vol.1) Resource book: D 1ing 
of contaminated facilities at Hantord: Volume 1. Pacific North- 
west Lab., Richland, WA (United States). Sep 1991. 339p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (PNL-MA-588-Vol.1). Order Number 
DE92001760. Source: OSTI; NTIS; INIS; GPO Dep. 

Originally issued in August 1975 as PNL-MA-588. 

In 1942 Hanford was commissioned as a site for the production 
of weapons-grade plutonium. The years since have seen the 
construction and operation of several generations of plutonium- 
producing reactors, plants for the chemical processing of irradiated 
fuel elements, plutonium and uranium processing and fabrication 
plants, and other facilities. There has also been a diversification of 
the Hanford site with the building of new laboratories, a fission 
product encapsulation plant, improved high-level waste manage- 
ment facilities, the Fast Flux test facility, commercial power 
reactors and commercial solid waste disposal facilities. Obsoles- 
cence and changing requirements will result in the deactivation or 
retirement of buildings, waste storage tanks, waste burial grounds 
and liquid waste disposal sites which have become contaminated 
with varying levels of radionuclides. This manual was established 
as a written repository of information pertinent to decommissioning 
planning and operations at Hanford. The Resource Book contains, 
in several volumes, descriptive information of the Hanford Site and 
general discussions of several classes of contaminated facilities 
found at Hanford. Supplementing these discussions are appen- 
dices containing data sheets on individual contaminated facilities 
and sites at Hanford. Twelve appendices are provided, correspond- 
ing to the twelve classes into which the contaminated facilities at 
Hanford have been organized. Within each appendix are individual 
data sheets containing administrative, geographical, physical, radi- 
ological, functional and decommissioning information on each 
facility within the class. 68 refs., 54 figs., 18 tabs. 


383 (PNL-7008-Vol.2) Resource book: Decommissioning 
of contaminated facilities at Hanford: Volume 2. Pacific North- 
west Lab., Richland, WA (United States). Sep 1991. 148p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract ACO6-76RL01830. (BNWL-MA-88-App.1;PNL-MA-588-Vol.2). 
Order Number DE92001759. Source: OSTI; NTIS; INIS; GPO Dep. 

Originally issued in August 1975 as PNL-MA-588. 

In 1942 Hanford was commissioned as a site for the production 
of weapons-grade plutonium. The years since have seen the 
construction and operation of several generations of plutonium- 
producing reactors, plants for the chemical processing of irradiated 
fuel elements, plutonium and uranium processing and fabrication 
plants, and other facilities. There has also been a diversification of 
the Hanford site with the building of new laboratories, a fission 
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product encapsulation plant, improved high-level waste manage- 
ment facilities, the Fast Flux test facility, commercial power 
reactors and commercial solid waste disposal facilities. Obsoles- 
cence and changing requirements will result in the deactivation or 
retirement of buildings, waste storage tanks, waste burial grounds 
and liquid waste disposal sites which have become contaminated 
with varying levels of radionuclides. This manual was established 
as a written repository of information pertinent to decommissioning 
planning and operations at Hanford. The Resource Book contains, 
in several volumes, descriptive information of the Hanford Site and 
general discussions of several classes of contaminated facilities 
found at Hanford. Supplementing these discussions are appen- 
dices containing data sheets on individual contaminated facilities 
and sites at Hanford. Twelve appendices are provided, correspond- 
ing to the twelve classes into which the contaminated facilities at 
Hanford have been organized. Within each appendix are individual 
data sheets containing administrative, geographical, physical, radi- 
ological, functional and decommissioning information on each 
facility within the class. 49 refs., 44 figs., 14 tabs. 


384 (PNL-7008-Vol.3) Resource book: D issi 
of contaminated facilities at Hantord: Volume 3. Pacific North- 
west Lab., Richland, WA (United States). Sep 1991. 270p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (PNL-MA-588-Vol.3). Order Number 
DE92001761. Source: OSTI; NTIS; INIS; GPO Dep. 

Originally issued in August 1975 as PNL-MA-588. 

in 1942 Hanford was commissioned as a site for the production 
of weapons-grade plutonium. The years since have seen the 
construction and operation of several generations of plutonium- 
producing reactors, plants for the chemical processing of irradiated 
fuel elements, plutonium and uranium processing and fabrication 
plants, and other facilities. There has also been a diversification of 
the Hanford site with the building of new laboratories, a fission 
product encapsulation plant, improved high-level waste manage- 
ment facilities, the Fast Flux test facility, commercial power 
reactors and commercial solid waste disposal facilities. Obsoles- 
cence and changing requirements will result in the deactivation or 
retirement of buildings, waste storage tanks, waste burial grounds 
and liquid waste disposal sites which have become contaminated 
with varying levels of radionuclides. This manual was established 
as a written repository of information pertinent to decommissioning 
planning and operations at Hanford. The Resource Book contains, 
in several volumes, descriptive information of the Hanford Site and 
general discussions of several classes of contaminated facilities 
found at Hanford. Supplementing these discussions are appen- 
dices containing data sheets on individual contaminated facilities 
and sites at Hanford. Twelve appendices are provided, correspond- 
ing to the twelve classes into which the contaminated facilities at 
Hanford have been organized. Within each appendix are individual 
data sheets containing administrative, geographical, physical, radi- 
ological, functional and decommissioning information on each 
facility within the class. 68 refs., 54 figs., 18 tabs. 





385 (PNL-7410-HEDR-Rev.1) Phase 1 of the Hanford En 
vironmental Dose Reconstruction Project: Summary 
Revision 1. Pacific Northwest Lab., Richland, WA (United States). 
Aug 1991. 107p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92000552. Source: OSTI; NTIS; INIS; GPO Dep. 

The work described in this report was prompted by the public's 
concern about potential effect from the radioactive materials re- 
leased from the Hanford Site. The Hanford Environmental Dose 
Reconstruction (HEDR) Project was established to estimate radia- 
tion dose the public might have received from the Hanford Site 
since 1944, when facilities began operating. Phase 1 of the HEDR 
Project is a “pilot” or “demonstration” phase. The objectives of this 
initial phase were to determine whether enough historical informa- 
tion could be found or reconstructed to be used for dose estimation 
and develop and test conceptual and computational models for cal- 
culating credible dose estimates. Preliminary estimates of radiation 
doses were produced in Phase 1 because they are needed to 
achieve these objectives. The reader is cautioned that the dose es- 
timates provided in this and other Phase 1 HEDR reports are 
preliminary. As the HEDR Project continues, the dose estimates 


will change for at least three reasons: more complete input infor- 
mation for models will be developed; the models themselves will 
be refined; and the size and shape of the geographic study area 
will change. This is one of three draft reports that summarize the 
first phase of the four-phased HEDR Project. This, the Summary 
Report, is directed to readers who want a general understanding of 
the Phase 1 work and preliminary dose estimates. The two other 
reports — the Air Pathway Report and the Columbia River Pathway 
Report — are for readers who understand the radiation dose as- 
sessment process and want to see more technical detail. Detailed 
descriptions of the dose reconstruction process are available in 
more than 20 supporting reports listed in Appendix A. 32 refs., 46 
figs. 

386 (PNL-SA-19813) Assessing radiological impacts 
from mixed-waste characterization at Hanford. Mantooth, D.S. 
(Ebasco Environmental, Richland, WA (United States)); Tominey, 
K.M.; Hunter, V.L. Pacific Northwest Lab., Richland, WA (United 
States). Jul 1991. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF-910849- 
6: 1. international mixed waste symposium, Baltimore, MD (United 
States), 26-29 Aug 1991). Order Number DE91018959. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Characterization of Hanford Single-Shell Tank waste will require 
extensive sampling an analysis to provide the data necessary for 
evaluating treatment, storage, or disposal options, as well as reme- 
dial alternatives. Selecting specific sampling and analysis protocols 
will be based on the results of studies that estimate the benefits 
and impacts of several candidate scenarios. This paper presents a 
method of providing estimates of the radiological impact from 
mixed-waste characterization, taking advantage of the standardized 
and repetitive nature of many waste characterization activities in 
such a way that deficiencies in empirical dosimetry data may be 
overcome, and order-of-magnitude accuracy may be achieved. As 
the characterization process proceeds, the method can be vali- 
dated or refined by collecting additional data on personnel dose. 3 
refs., 4 figs., 6 tabs. 


387 (WHC-EP-0478) Summary of the Hanford Site de- 
contamination, decommissioning, and cleanup, FY 1974-FY 
1990. Wahlen, R.K. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1991. 170p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92000890. Source: OST; NTIS; INIS; GPO Dep. 

At the end of World War Ii, the demand for more production 
along with process and military surveillance changes at the Han- 
ford Site caused a continuing cycle of building and obsolescence. 
This trend continued until 1964, when the cutback in plutonium 
production began. The cutback caused the shutdown of excess 
production facilities. The last of eight reactors was shut down in 
1971. Since that time, N Reactor has been the only production re- 
actor that has operated. In addition, changes in the method of 
separating plutonium caused a number of excess facilities in the 
200 Areas. Before 1973, no structured program existed for the dis- 
posal of unusable facilities or for general cleanup. Following a 
plant-wide safety and housekeeping inspection in 1973, a program 
was developed for the disposal of all surplus facilities. Since the 
start of FY 1974, a total of 46 radioactively contaminated sites 
have been demolished and disposed of. In addition, 28 buildings 
have been decontaminated for in situ disposal or for reuse, 21 con- 
taminated sites have been stabilized, 131 clean structures have 
been removed, and 93 clean sites have received special remedial 
action to eliminate potential safety and/or environmental hazards. 
This report summarizes these activities. 3 refs, 1 fig., 18 tabs. 


388 (WHC-SA-1173) Effort to earn public support and 
confidence in Hanford Site cleanup work. Brown, M.C. (West- 
inghouse Hanford Co., Richland, WA (United States)); Edwards, 
C.; Beers, A.A. Westinghouse Hanford Co., Richland, WA (United 


States). Sep 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. (CONF-910981— 
26: Environmental remediation '91 conference, Pasco, WA (United 
States), 8-11 Sep 1991). Order Number DE92001626. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Public involvement is needed for Hanford Site cleanup to suc- 
ceed. If people do not know about, understand, and support 
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cleanup, it will be more difficult and expensive. The Tri-Party 
Agreement calls for public involvement in decisions about cleanup 
options and schedules. This paper defines what public involvement 
means and how the Washington State Department of Ecology 
(Ecology), US Environmental Protection Agency (EPA), and US 
Department of Energy (DOE) have conducted it. Experience and 
survey research have shown ways to improve our performance. 
While we have improved our conduct of public meetings, we must 
identify other ways to involve the public. Efforts continue to open 
decision making earlier in the decision process, to share informa- 
tion that is clear and understandable, and to open the channels of 
communication. We have made good progress. We have many op- 
portunities to continue to improve. This paper describes some of 
the highlights and lessons learned in public involvement in Hanford 
Site cleanup. 4 refs. 


389 (WHC-SA-1228) Environmental Restoration Reme- 
dial Action Quality Assurance Requirements Document. Cote, 
R.F. Westinghouse Hanford Co., Richland, WA (United States). 
Sep 1991. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-910981-30: En- 
vironmental remediation "91 conference, Pasco, WA (United 
States), 8-11 Sep 1991). Order Number DE92002108. Source: 
OSTI; NTIS; GPO Dep. 

The Environmental Restoration Remedial Action Quality Assur- 
ance Requirements Document defines the quality assurance 
program requirements for the US Department of Energy-Richland 
Field Office Environmental Restoration Remedial Action Program at 
the Hanford Site. This paper describes the objectives outlined in 
DOE/RL 90-28. The Environmental Restoration Remedial Action 
Program implements significant commitments made by the US De- 
partment of Energy in the Hanford Federal Facility Agreement and 
Consent Order entered into with the Washington State Department 
of Ecology and the US Environmental Protection Agency. 18 refs. 


0550 Safeguards, Inspection, and Accountability 
Refer also to citation(s) 256, 267, 273, 286, 401, 789, 1389, 2577 


390 (DOE/IG—0299) Inspection of surveillance equipment 
and activities at DOE Field Office, Richland. USDOE Office of 
Inspector General, Washington, DC (United States). Office of As- 
sistant Inspector General for Inspections. 30 Sep 1991. 37p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge). 

The purpose of this inspection was to review surveillance activi- 
ties by the Department of Energy's (DOE) Field Office, Richland 
(RL) and contractor employees at the RL Hanford site for efficiency 
and economy and compliance with laws and regulations. The 
scope included surveillance activities, procedures, training, types of 
surveillance equipment, and management controls over the equip- 
ment and activities. We also looked at Departmental policies and 
procedures regarding the equipment and activities. Allegations of l- 
legal surveillance that came to our attention during the course of 
this inspection were referred to the Department of Justice. As part 
of our review, inspectors were on-site at RL from February 11, 
1991, through March 1, 1991. Follow-up trips to RL were also 
made in April, May, and June 1991. We also conducted interviews 
at Albuquerque, Savannah River, and Germantown of former RL 
employees and RL contractors who were on travel. Officials trom 
DOE's Office of General Counsel (OGC), Office of Security Affairs, 
and Office of Safeguards and Security (S&S) were also interviewed 
regarding the Department's purchase and possession of wiretap- 
ping and eavesdropping devices. We obtained 75 signed sworn 
statements from 55 individuals during the course of the inspection. 
1 fig., 1 tab. 


391 (ER-B-91-19) Staff management of security person- 
nel at Martin Marietta Energy Systems, Inc., Portsmouth 
Gaseous Diffusion Plant. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Assistant Inspector Gen- 
eral for Audits. 25 Sep 1991. 20p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 


The Portsmouth Gaseous Diffusion Plant Security and Police 
Operations Department is responsible for protecting the US Depart- 
ment of Energy interests at the Portsmouth Plant from theft, 
sabotage, and other hostile acts that may adversely affect national 
security, the public health and safety, or property at the Depart- 
ment of Energy facility. This audit's purpose was to evaluate Martin 
Marietta) Energy Systems, Inc.'s staff management at the 
Portsmouth Plant Security Department. The Portsmouth Plant Se- 
curity Department could reduce operating cost up to an estimated 
$4.4 million over 5 years by: (1) Eliminating up to 14 unnecessary 
staff positions, and (2) reducing the length of relief breaks. These 
economies could be realized through implementing written operat- 


ing procedures and negotiating removal of certain labor union 
restrictions. 2 tabs. 


392 (IAEA-INFCIRC-—394) Agreement of 16 September 
1991 between the Government of the Republic of South Africa 
and the International Atomic Energy Agency for the applica- 
tion of safeguards in connection with the treaty on the 
non-proliferation of nuclear weapons. International Atomic En- 
ergy Agency, Vienna (Austria). Oct 1991. 34p. Order Number 
DE92605716. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains two parts. The first part stipulates the 
agreement of South Africa to accept safeguards on all source or 
special fissionable material in all peaceful nuciear activities within 
its territory, under its jurisdiction or carried out under its control 
anywhere, for the exclusive purpose of verifying that such material 
is not diverted to nuclear weapons or other nuclear explosive de- 
vices. The second part specifies the procedures to be applied in 
the implementation of the safeguards provisions of Part I. 


393 (INIS-BR-2733) SIDA - System tor importation distri- 
bution and acquisition of radioisotope - User manual. 
Comissao Nacional de Energia Nuclear (CNEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Instalacoes e Materiais Nucleares. 1991 27p. 
(In Portuguese). Order Number DE92603565. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The SIDA manual (system for importation, distribution and acqui- 
sition of radioisotopes) is presented. The SIDA is a system of 
consult and update to control importation and distribution of ra- 
dioisotopes in the country. It allows to accompany processes from 
importation requirement to distribution of radioisotopes, executing 
the accountancy of |-125, which is distributed for several inter- 
prises. The system was developed in CLIPPER87 using DBASE Ill 
PLUS data base management. (M.C.K.). 


394 (LA-UR-91-3104) Isotopic distributions, element ra- 
tios, and element mass fractions from enrichment-meter-type 
gamma-ray measurements of MOX. Close, D.A. (Los Alamos Na- 
tional Lab., NM (United States)); Parker, J.L.; Haycock, D.L.; 
Dragnev, T. Los Alamos National Lab., NM (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States); Inter- 
national Atomic Energy Agency, Vienna (Austria). DOE Contract 
W-7405-ENG-36. (CONF-910901-—12: 4. international conference 
on facility operations/safeguards interface, Albuquerque, NM 
(United States), 29 Sep - 4 oct 1991). Order Number DES92000174. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The gamma-ray spectra from “infinitely” thick mixed oxide sam- 
ples have been measured. The plutonium isotopics, the U/Pu ratio, 
the high-Z mass fractions (assuming only plutonium, uranium, and 
americium), and the low-Z mass fraction (assuming the matrix is 
only oxygen) can be determined by carefully analyzing the data. 
The results agree well with the chemical determination of these pa- 
rameters. 8 refs., 3 figs., 3 tabs. 


395 (NUREG/CR-5689) Medical screening reference 
manual for security force personnel at fuel cycle facilities pos- 
sessing tormula quantities of special nuclear materials. Arzino, 
P.A. (California State Univ., Hayward, CA (United States). Founda- 
tion); Brown, C.H. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Safeguards and Transportation; Califor- 
nia State Univ., Hayward, CA (United States). Foundation. Sep 
1991. 23p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The recommendations contained throughout this NUREG were 
provided to the Nuclear Regulatory Commission (NRC) as medical 
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screening information that could be used by physicians who are 
evaluating the parameters of the safe participation of guards. Tacti- 
cal Response Team members (TRTs), and all other armed response 
personnel in physical fitness training and in physical performance 
standards testing. The information provided in this NUREG will help 
licensees to determine if guards, TRTs, and other armed response 
personnel can effectively perform their normal and emergency du- 
ties without undue hazard to themselves, to fellow employees, to 
the plant site. and to the general public. The medical recommenda- 
tions in this NUREG are similar in content to the medical standards 
contained in 10 CFR Part 1046 which, in part, specifies medical 
standards for the protective force personnel regulated by the De- 
partment of Energy. The guidelines contained in this NUREG are 
not requirements, and compliance is not required. 3 refs. 


396 (NUREG/CR-5690) Physical fitness training refer- 
ence manual for security force personne! at fuel cycle 
facilities possessing tormula quantities of special nuclear ma- 
terials. Arzino, P.A. (California State Univ., Hayward, CA (United 
States). Foundation); Caplan, C.S.; Goold, R.E. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Safeguards 
and Transportation; California State Univ., Hayward, CA (United 
States). Foundation. Sep 1991. 31p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI: NTIS; INIS; GPO. 

The recommendations contained throughout this NUREG are be- 
ing provided to the Nuclear Regulatory Commission (NRC) as a 
reference manual which can be used by licensee management as 
they develop a program plan for the safe participation of guards, 
Tactical Response Team members (TRTs), and all other armed 
response personnel in physical fitness training and in physical per- 
formance standards testing. The information provided in this 
NUREG will help licensees to determine if guards, TRTs, and other 
armed response personnel can effectively perform their normal and 
emergency duties without undue hazard to themselves, to fellow 
employees, to the plant site, and to the general public. The recom- 
mendations in this NUREG are similar in part to those contained 
within the Department of Energy (DOE) Medical and Fitness Imple- 
mentation Guide which was published in March 1991. The 
guidelines contained in this NUREG are not requirements, and 
compliance is not required. 25 refs. 


397 (NUREG/CR-5721) Video systems for alarm assess- 
ment. Greenwoll, D.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Matter, J.C.; Ebel, P.E. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safeguards and 
Transportation; Sandia National Labs., Albuquerque, NM (United 
States); BE, Inc., Barnwell, SC (United States). Sep 1991. 73p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (SAND-91- 
0947). Source: OSTI; NTIS; INIS; GPO. 

The purpose of this NUREG is to present technical information 
that should be useful to NRC licensees in designing closed-circuit 
television systems for video alarm assessment. There is a section 
on each of the major components in a video system: camera, lens, 
lighting, transmission, synchronization, switcher, monitor, and 
recorder. Each section includes information on component 
selection, procurement, installation, test, and maintenance. Consid- 
erations for system integration of the components are contained in 
each section. System emphasis is focused on perimeter intrusion 
detection and assessment systems. A glossary of video terms is 
included. 13 figs., 9 tabs. 


398 (UCRL-CR-—107467-Vol.1) Plutonium isotopic analy- 
sis system for plutonium samples enriched in 2°Pu in EP 60/ 
61 and fuel-clad containers: Volume 1, Users manual. Ruhter, 
W.D. Lawrence Livermore National Lab., CA (United States). 1 


Jul 1991. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE91018458. Source: OSTI; NTIS; GPO Dep. 

This user's manual is addressed to the Hanford Site personnel 
(routine operators and supervisors) who perform measurements 
with the Pu-238 isotopic analysis system. Each chapter begins with 
a table of contents that lists the section titles, illustrations, and tab- 
ular data presented in that chapter. The first chapter in this manual 
is an introduction to the system. Chapter 2 lists required settings 


for the system's commercial nuclear instrument modules. System 
operating procedures are given in Chapter 3. Chapter 4 contains 
routine and supervisorial operator interactions. Chapter 5 describes 
the system's short- and long-printout output formats. Chapter 6 
gives instructions for changing system parameters. Error messages 
are listed and described in Chapter 7. Chapter 8 contains reference 
articles on measuring relative plutonium isotopics in solid samples. 


399 (UCRL-ID—106454-91-2) Lawrence Livermore Na- 
tional Laboratory safeguards and security quarterly progress 
report to the US Department of Energy Office of Safeguards 
and Security, quarter ending June 30, 1991. Al-Ayat, R.; Cole, 
C.C.; Ruhter, W.D. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92001887. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations, both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the third 
quarter of Fiscal Year 1991 (April through June 1991). The nature 
and scope of the activities carried out for OSS at LLNL require a 
broad base of technical expertise. To assure projects are staffed 
and executed effectively, projects are conducted by the organiza- 
tion at LLNL best able to supply the needed technical expertise. 
These projects are developed and managed by senior program 
managers. Institutional oversight and coordination is provided 
through the LLNL Deputy Director's office. At present, the Labora- 
tory is supporting OSS in three areas: (1) Safeguards Technology; 
(2) Safeguard System Studies; and, (3) Computer Security. The re- 
mainder of this report describes the activities in each of these 
three areas. The information provided includes an introduction 
which briefly describes the activity, funding information, and the ac- 
tivity task descriptions and summary of accomplishments. 


400 (WHC-SA-1183) Material accounting system devel- 
opment at the Westinghouse Hanford Company using client/ 
server architecture. Kern, E.A. (Los Alamos National Lab., NM 
(United States)); McRae, L.P.; O’Cullaghan, P.B.; Yearsley, D. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1991. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930 ;W-7405-ENG-36. (LA- 
UR-91-3069;CONF-910901-5: 4. international conference on 
facility operations/safeguards interface, Albuquerque, NM (United 
States), 29 Sep - 4 oct 1991). Order Number DE91018140. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Advances in computer hardware and software technology, at the 
microcomputer level provide attractive alternatives to the current 
family of nuclear material accounting systems that are used in the 
US Department of Energy (DOE) and US Nuclear Regulatory Com- 
mission (NRC) facilities. With this new technology, many of these 
systems designed and put into place in the seventies and early 
eighties now approach obsolescents. Additionally many of these 
older systems are expensive to maintain. Unfortunately, individual 
facilities often lack the resources to develop systems based on this 
new technology, and are consigned to use their old systems as 
long as possible. In many cases the older systems lack the secu- 
rity features and error propagation capabilities that are currently 
required by the DOE. In light of this situation, the Westinghouse 
Hanford Company (Westinghouse Hanford) and the Los Alamos 
National Laboratory (LANL) have undertaken a joint effort to de- 
velop a new generation material accounting system. The system 
will incorporate the latest advances in microcomputer hardware, 
software, and network technology. This system, Local Area Net- 
work Material Accounting System (LANMAS), offers a greater 
performance and functionality at a reduced overall cost. It also of- 
fers the possibility of establishing a standard among DOE and 
NRC facilities for material accounting. The LANMAS will consist of 
microcomputers networked together; operating in a client/server 
mode. In the LANMAS configuration, clients will be IBM compatible 
PCs connected via ethernet to one or more server microcomputers. 
The servers will be either more powerful IBM PC compatible micro- 
computers or Unix-based workstations. 
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0560 Legislation and Regulations 


Refer also to citation(s) 327, 345, 349, 350, 351, 352, 685, 686, 
689, 2629 


401 (IAEA-INFCIRC-393) Agreement of 10 September 
1991 between the International Atomic Energy Agency and the 
Government of the Islamic Republic of Pakistan for the appli- 
cation of safeguards in connection with the supply of a 
miniature neutron source reactor from the People’s Republic 
of China. International Atomic Energy Agency, Vienna (Austria). 
Oct 1991. 16p. Order Number DE92605715. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document reproduces the text of the Agreement of 10 
September 1991, between the Government of the Islamic Republic 
of Pakistan and the International Atomic Energy Agency for the ap- 
plication of safeguards in connection with the supply of a miniature 
neutron source reactor from the People’s Republic of China. The 
Agreement was approved by the Agency's Board of Governors on 
20 February 1990 and entered into force upon signature on 10 
September 1991. 


402 (INIS-XN-345) Decree-Law No. 375/90 of 10 Novem- 
ber 1990 designating the competent national authority for the 
physical protection of nuclear material. Portugal. 27 Nov 1990 
2p. (In Portuguese). Order Number DE92605717. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in Diario da Republica, no 274, pp. 4865-4866. 

This Decree-Law designates, in accordance with the Convention 
on the Physical Protection of Nuclear Material, the Protection and 
Nuclear Safety Bureau (GPSN) of the Ministry of the Environment 
and Natural Resources as the national competent authority in rela- 
tion to physical protection matters. Accordingly, the import, 
manufacture, possession, purchase, sale or transfer of nuclear ma- 
terial, as well as its transport, are subject to prior authorisation by 
the GPSN. 


403 (INIS-XN-—347) Decree Law No. 38/90 of 8 November 
1990 providing for environmental impact assessments. Portu- 
gal. 27 Nov 1990 4p. (in Portuguese). Order Number DE92605710. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica - | serie - No. 274, pp. 4866- 
4869. 

This Decree, made in implementation of Decree-Law No. 186/90 
on environmental protection, provides that prior to any licence 
being granted to any project, including nuclear installations, the li- 
censing authority must be provided with an environmental impact 
study of the planned installation. This study must include a descrip- 
tion of the project, its site, its operational characteristics, physical, 
geological, hydrological, ecological, demographic data, as well as 
information on the quality of the environment. 


404 (INIS-XN-349) Radiological protection act, 1991. Ire- 
land. 6 May 1991 32p. Order Number DE92605711. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This Act provides for the establishment of the Radiological Pro- 
tection Institute of Ireland and dissolves An Bord Fuinnimh 
Nuicleigh (the Board), transferring its assets and liabilities to the In- 
Stitute. It sets out a range of radiation protection measures to be 
taken by various Ministers in the event of a radiological emergency 
and gives effect at national level to the Assistance Convention, the 
Early Notification Convention and the Physical Protection Conven- 
tion. The Institute is the competent Irish authority for the three 
Conventions. (NEA). 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 
Refer also to citation(s) 257, 2537 


405 (UCRL-JC—105845) Self-referencing Mach-Zehnder 
interferometer as a laser system diagnostic: Active and adap- 
tive optical systems. Feldman, M.; Mockler, D.J.; English, R.E. 


Jr.; Byrd, J.L.; Salmon, J.T. Lawrence Livermore National Lab., CA 
(United States). 1 Feb 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9107115-57: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE92002640. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We are incorporating a novel self-referencing Mach-Zehnder 
interferometer into a large scale laser system as a real time, inter- 
active diagnostic tool for wavefront measurement. The instrument 
is capable of absolute wavefront measurements accurate to better 
than 4/10 pv over a wavelength range > 300 nm without readjust- 
ment of the optical components. This performance is achieved 
through the design of both refractive optics and catadioptric colli- 
mator to achromatize the Mach-Zehnder reference arm. Other 
features include polarization insensitivity through the use of low an- 
gles of incidence on all beamsplitters as well as an equal path 
length configuration that allows measurement of either broad-band 
or closely spaced laser-line sources. Instrument accuracy is period- 
ically monitored in place by means of a thermally and mechanically 
stable wavefront reference source that is calibrated off-line with a 
phase conjugate interferometer. Video interferograms are analyzed 
using Fourier transform techniques on a computer that includes 
dedicated array processor. Computer and video networks maintain 
distributed interferometers under the control of a single analysis 
computer with multiple user access. 7 refs., 11 figs. 


0702 Radiation Sources 


406 (INIS-mf-12970, pp. 134) Slowing-down area (neu- 
tron age) of an Am-Be source in water. Prochazka, W. 
(Atominstitut der Oesterreichischen Universitaeten, Vienna (Aus- 
tria)); Bensch, F. Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251—: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AMERICIUM/neutron 
sources; BERYLLIUM/neutron sources; AMERICIUM; BERYLLIUM; 
SLOWING-DOWN LENGTH; WATER 


407 (INIS-mf—12976, pp. 18) Evaluation of the effect of 
surface finishing of internal combustion engine components 
surtace-activated by charged particles. Kosinova, M. (Statni 
Vyzkumny Ustav Materialu, Prague (Czechoslovakia)); Brychta, J. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). Sep 1990. 23p. (In Czech). (CONF-9005387—: Conference 
on instrumental activation analysis, Kiucenice (Czechoslovakia), 
28-31 May 1990). In Abstracts from the conference on instrumental 
activation analysis IAA 90. Order Number DE92602443. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MOTORS/wear; WEAR‘tracer 
techniques; GAMMA SPECTROSCOPY; MACHINE PARTS; 
MOTORS; WEAR; RADIOACTIVATION; RINGS; SURFACE FIN- 
ISHING 


408 (INIS-mf—12977, pp. 33-34) Investigation of the effect 
of geometry of the tundish on steel flow by means of radio- 
tracers. Mayer, J. (Vyzkumny Ustav Hutnictvi Zeleza, Dobra 
(Czechoslovakia)). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (In Czech). (CONF- 
9106278-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CASTING/tracer techniques; 
STEELS/tracer techniques; CASTING; CONFIGURATION; FLUID 
FLOW; STEELS; TIME DEPENDENCE 


409 (INIS-mf—12977, pp. 35-36) Determination of the dis- 
tribution of exogenous impurities in products from rimming 
steel by means of radiotracers. Vanicek, M. (Vyzkumny Ustav 
Hutnictvi Zeleza, Dobra (Czechoslovakia)); Mayer, J. Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
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1991. 42p. (In Czech). (CONF-9106278-: Conference on instru- 
mental activation analysis, Klucenice (Czechoslovakia), 3-7 Jun 
1991). In Abstracts from the conference on instrumental activation 
analysis IAA 91. Order Number DE92602455. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. CASTINGS/impurities; 
STEELS/tracer techniques; CASTINGS; IMPURITIES; CERIUM 
141; DEFECTS; SHEETS; STEELS 


410 (ORNL/TM—11625-Rev.2) Advanced Neutron 
Sources: Plant Design Requirements: Revision 2. Oak Ridge 
National Lab., TN (United States). Jul 1990. 101p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92002386. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Advanced Neutron Source (ANS) is a new, world class facil- 
ity for research using hot, thermal, cold, and ultra-cold neutrons. At 
the heart of the facility is a 350-MW;,, heavy water cooled and 
moderated reactor. The reactor is housed in a central reactor build- 
ing, with supporting equipment located in an adjoining reactor 
support building. An array of cold neutron guides fans out into a 
large guide hall, housing about 30 neutron research stations. Of- 
fice, laboratory, and shop facilities are included to provide a 
complete users facility. The ANS is scheduled to begin operation at 
the Oak Ridge National Laboratory at the end of the decade. This 
Plant Design Requirements document defines the plant-level re- 
quirements for the design, construction, and operation of the ANS. 
This document also defines and provides input to the individual 
System Design Description (SDD) documents. Together, this Plant 
Design Requirements document and the set of SDD documents 
will define and control the baseline configuration of the ANS. 


411 (UFPE-DEN-M-34/86) Determination of viscosity in 
recirculating fluidized bed using radioactive tracer. Silva, G.G. 
da. Pernambuco Univ., Recife, PE (Brazil). Dept. de Energia Nu- 
clear. 1986. 40p. (in Portuguese). Order Number DE92603178. 
Source: OST!; NTIS (US Sales Only); INIS. 

The use of radioactive tracer for measuring viscosity is proposed. 
The methodology relates the terminal velocity of a radioactive 
sphere in interior of fluid with the viscosity, which can be a flu- 
idized bed or total flow of solids. The arrangement is composed by 
two -+y detectors placed externally and along the bed. Both detec- 
tors are coupled by amplifier to electronic clock. The drop time of 
sphere between two detectors is measured. The bed viscosity two 
detectors is measured. The bed viscosity is calculated from mathe- 
matical correlations of terminal velocity of the sphere. (M.C.K.). 


0703 Isotopic Power Supplies 


Refer also to citation(s) 924 


0704 Economic, Industrial, and Business Aspects 


412 (AECS-A/SS-23) Study of the techno-economic fea- 
sibilities of potato and onion irradiation in Syria. Al-Bachir, M. 
(Atomic Energy Commission, Damascus (Syria)); Sharabi, N.; Mi- 
dani, M.A. Atomic Energy Commission, Damascus (Syrian Arab 
Republic). Jun 1991. 166p. (In English, Arabic). Order Number 
DE92605695. Source: OSTI; NTIS (US Sales Only); INIS. 

lonizing radiation has been used for food preservation in many 
ways, among them sprout inhibition in onion and potato. Experi- 
ments showed that irradiation of these crops using doses between 
50 - 150 Gy prevented sprouting for up to 6 months during storage. 
Priliminary experiments in Syria proved the effectiveness of such 


treatment in these two crops. In addition to the technical, social, ” 


and political feasibility, this study includes, general description of 
the suggested plant (°°Co 3.7 PBq), estimated cost, location, and 
the tentative operation schedual. The study showed that the cost of 
irradiation will be about $ 8.7 per ton, this will save the country 
about $ 3.760.000 per year. The study showed the possitive effect 
of establishing this plant. (author). 74 refs., 44 tabs., 15 figs. 


0705 Health and Safety 
Refer also to citation(s) 925 


413 (INIS-BR-2767) Environmental aspect of the Goiania 
accident. Ferraz, E.S.B. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). 1988 5p. (In Portuguese). (CONF- 
881289-: Week of environment, Piracicaba (Brazil), 5-9 Dec 1988). 
Order Number DE92602966. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The nuclear accident due to cesium 137 in Goiania and all the 
environmental aspects that could be observed in the day of the 
contamination like control, soil monitoring are discussed. (L.M.J.). 


08 HYDROGEN 


Refer also to citation(s) 887 


0801 Production 


Refer also to citation(s) 487 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 1070 


09 BIOMASS FUELS 


0908 Production 
Refer also to citation(s) 435, 446, 450, 994 


414 (JTI-129) Mechanical and chemical weed control in 
newly established Salix plantations. Danfors, B. Swedish Inst. of 
Agricultural Engineering, Uppsala (Sweden). 1991. 53p. (In 
Swedish). Order Number DE92715959. Source: OSTI; NTIS (US 
Sales Only). 

With 3 p English summary. 

Different methods for chemical and mechanical weed control 
have been studied. The studies have comprised the counting and 
weighing of weeds both before and after different weed control in- 
puts. Performances studies have also been made on repeated 
occasions for assessment of the labour capacity required with dif- 
ferent techniques and at different stages of development. On 
mineral soils that are low to moderately low in humus content it is 
recommended to use a soil-applied herbicide that is sprayed using 
a normal sprayer immediately after planting. On humus-rich mineral 
soils and pure humus soils the experiences are that the effect of a 
treatment with soil-applied herbicides will be extremely limited or, 
alternatively, may be totally absent. Under such conditions it is 
necessary to use mechanical weed control already from the start. 
In the mechanical control of weeds, use has usually been made of 
cultivators or harrow sections which have been adapted to shallow 
tillage. Rotary cultivators have also been used and in some cases 
even side delivery rakes. In the case of mechanical weed control 
there is a lack of both experience and technology for removing the 
weeds within the rows of small and delicate Salix shoots. Some 
experience and technology can be obtained, however, from sectors 
such as field production of vegetables and from vineyards where 
there are techniques for mechanically removing weeds. Both tech- 
nique and experience must be further developed if mechanical 
weed control within the rows is to be accomplished successfully in 
larger plantations. With suitably chosen herbicides even large 
weeds can be eradicated and thus the competition can be reduced 
decisively- Here it is necessary that the Salix cuttings are effec- 
tively protected against contact with most herbicides. (12 refs., 21 
figs., 2 tabs.). 


415 (STEV-TB-91-28, pp. 21-33) Sasmo HP-30 - a com- 
mercially available medium size chunkwood chipper. Nurmi, 
Juha (Finnish Forest Research Inst., Kannus Research Station, 
Kannus (Fl)). Statens Energiverk, Stockholm (Sweden); Swedish 
Univ. of Agricultural Sciences, Garpenberg (Sweden). Dept. of 
Operational Efficiency. 1988. Project STEV-146-318. (CONF- 
8812164—Vol.1: IEA/BE conference Task Ill/Activity 6 and 7 on 
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Production, storage and utilization of wood fuels. Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U-—133-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
Task Ill/Activity 6 and 7. Volume 1 Production and utilization. 220p. 
Order Number DE92715890. Source: OSTI; NTIS (US Sales Only). 

The development of the chunking concept based on the cone- 
screw principle originated in the United States at the North Central 
Forest Experiment Station in 1970's. Independent from this work a 
Finnish agricultural technician, Pasi Kyimnen, constructed a proto- 
type for small-scale use. By the year 1982 a total of 1500 of these 
small chunkers had been sold under the Kopa-make. Later this 
decade the chunker went through a considerable development pro- 
gramme and is now marketed under Sasmo-make by Savomet Oy. 
The present models HP-15, 20, 25, 30 and 35 all use conescrew 
principle. Several knives are available for each model for chunking 
as well as for chipping. Sasmo HP-30 was tested at the Finnish 
Forest Research Institute in 1985. The output of chunking (40-46 
loose m°/h) was found to be higher than output of chipping (25-40 
loose m*/h) when comminuting pulpwood or whole trees. The 
power requirement of chipping was higher than of chunking. Chip- 
ping consumed more energy (2.5-4.0 kWh/m®) than chunking 
(1.0-2.5 kWh/m’). (6 refs., 6 figs., 2 tabs.) (au). 


416 (STEV-TB—91-28, pp. 150-172) Wood residue produc- 
tion and utilization research at Virgina Tech. Grace, L.A. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg, VA (US)); 
Stuart, W.B.; Sharp, J.C.; Yu Jian-guo. Statens Energiverk, Stock- 
holm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. 1988. 
Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE conference 
Task |lVActivity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U—133- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

This paper describes the activities in crushing, drying and 
segregating wood residues currently underway at Virginia Tech. Ex- 
periments with high speed roll crushing as a means of reducing 
logging residues and small diameter stems to a form suitable for 
transportation and further processing appear promising. Deflecting 
whole tree chip streams across a double set of screens coupled 
with stripping transport air has been shown to reduce bark content 
and remove fines, bark and grit. Testing and refinement of two pro- 
totype sawdust driers is currently under way. Both driers offer 
increased opportunity for suspension burning and transport. (4 
refs., 3 tabs., 3 figs.) (au). 


417 (STEV-TB-91-28, pp. 195-208) Teardrop chunker per- 
formance. Sturos, J.B. (North Central Forest Experiment Station, 
USDA Forest Service, Houghton, MI (US)). Statens Energiverk, 
Stockholm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. 1988. 
Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE conference 
Task |lVActivity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U-133- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

In our continuing effort to improve the utilization of low-valued 
forest resources, we have invented the Multi-Product Wood Pro- 
cessor, a new wood chunking machine. The Multi-product Wood 
Processor or "Teardrop Chunker’ is a rotating, cylindrical drum with 
two shaped-edged, teardrop-shaped cutter openings. Short chunks 
are produced when a log is fed into the rotating drum openings. 
Chunk length is controlled by the log feed rate and the drum 
speed. Machine output, cutter power, and energy requirements 
were evaluated for two species, aspen and sugar maple, and fo: 
two chunk lengths, short and long. (5 refs., 11 figs., 2 tabs.) (au). 


418 (SV-UB-91-36) Production of forest fuel from hard- 
wood stands on farm lands. Johansson, Tord (Swedish Univ. of 
Agricultural Sciences, Garpenberg (SE). Dept. of Forest Yield Re- 
search). Vattenfall Utveckling AB, Aelvkarleby (Sweden). 25 May 


1991. 30p. (in Swedish). Order Number DE92715933. Source 
OSTI: NTIS (US Sales Only). 

Cultivation of broadieaves on farm land for fuel wood production. 
The project has investigated the yield of naturally regenerated 
stands of broad-leaved trees. Biomass production of Alnus gluti- 
nosa, Betula pendula, Betula pubescens and Populus tremula may 
be large enough for commercial production. Cultivation of 
broadieaves on farm land in this sense is foreseen to be used in a 
small-scale activity. Seventeen stands of Alnus (4). Betula (10) and 
Populus (3) have been registered by height, diameters and dry 
weight of twigs and stems. Dry weights, tonnes per hectare and 
year, was 2-4 for Alnus, 1-8 for Betula and 2-7 for Populus. Total 
costs per tonnes d.w. was SEK 348-466 for twigs and stems and 
SEK 481-643 for chips at roadside. Further research is needed for 
Studies in the biological mechanism for sowing Alnus and Betula 
on farm land with success. Also studies on the cultivation by aspen 
roots on farm land and the sucker production is necessary. Re- 
search on technical solutions of harvesting systems for small scale 
activity of fuel wood production is needed. 


0909 Processing 


Refer also to citation(s) 17, 44, 415, 417, 441, 566, 858 


419 (CONF-910339-3) Demonstration plant for pressur- 
ized gasification of biomass feedstocks. Trenka, A.R. (Pacific 
International Center for High Technology Research, Honolulu, HI 
(United States)); Kinoshita, C.M.; Takahashi, P.K.; Phillips, V.D.; 
Caldwell, C.; Kwok, R.; Onischak, M.; Babu, S.P. Institute of Gas 
Technology, Chicago, IL (United States). [1991]. 12p. From 15. an- 
nual conference on energy from biomass and wastes; Washington, 
DC (United States); 25-29 Mar 1991. Source: OSTI; Institute of 
Gas Technology, 3424 South State Street, Chicago, IL 60616. 

A project to design, construct, and operate a pressurized bio- 
mass gasification plant in Hawaii will begin in 1991. Negotiations 
are underway with the United States Department of Energy (DOE) 
which is co-funding the project with the state of Hawaii and indus- 
try. The gasifier is a scale-up of the pressurized fluidized-bed 
RENUGAS process developed by the Institute of Gas Technology 
(IGT). The project team consists of Pacific International Center for 
High Technology Research (PICHTR), Hawaii Natural Energy Insti- 
tute (HNEI) of the University of Hawaii, Hawaiian Commercial and 
Sugar Company (HC&S), The Ralph M. Parsons Company, and 
IGT. The gasifier will be designed for 70 tons per day of sugarcane 
fiber (bagasse) and will be located at the Paia factory of HC&S on 
the island of Maui. In addition to bagasse, other feedstocks such 
as wood, biomass wastes, and refuse-derived-fuel may be evalu- 
ated. The demonstration plant will ultimately supply part of the 
process energy needs for the sugar factory. The operation and 
testing phase will provide process information for both air- and 
oxygen-biown gasification, and at both low and high pressures. 
The process will be evaluated for both fuel gas and synthesis gas 
production, and for electrical power production with advanced 
power generation schemes. 6 refs., 3 figs., 1 tab. 


420 (DTH-LET-RE-91-3) Pyrolysis and gasification of 
straw: Partial report 4. Experiments and calculations in 
connection with an investigation of straw pyrolysis and gasifi- 
cation conditions. Henriksen, U.; Kofoed, E.; Christensen, O.; 
Gabriel, S.; Koch, T. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Lab. for Energiteknik. Jun 1991. 178p. (in Danish). Contract 
TR-87.388. Order Number DE92715429. Source: OSTI; NTIS (US 
Sales Only). 

It was concluded that in the case of an externally heated reactor 
with a high niveau of energy efficiency it is advantageous that the 
temperature balance is high and the amount of water added is 
small. Where the temperature is over ca. 1000 K the optimization 
can be within 1-2%. The carbon monoxide concentration in the gas 
will be higher and the H2 content will be reduced. The process 
technique is described. Where the reactor is heated up from within, 
and if a high energy efficiency is to be achieved, the balance of 
temperature must be reduced or the entry temperature raised. The 
amount of water added has little influence on energy efficiency but 
it does influence the character of the gas. Heat losses should be 
avoided in the reactor. The amount of methane produced is only 
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slightly dependent on water added and balance of temperature. 
The optimization potential is thus limited. (AS). 


421 (DTH-LET-RE-91-4) Pyrolysis and gasification of 
straw: Partial report 3. Heat transport in straw. Kofoed, E.; 
Holst Pedersen, P.: Christensen , O.; Gabriel, S.:; Henriksen, U.; 
Koch, T. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. 
for Energiteknik. Jul 1991. 53p. (In Danish). Contract TR-87.388. 
Order Number DE92715426. Source: OSTI: NTIS (US Sales Only). 
Experiments were carried out on heating straw to the limit of 600 
degrees centigrade with the purpose of investigating heat transmis- 
sion and the determination of pyrolysis time. It was shown that the 
time taken for heating the straw inside the reactor was dependent 
on the direction of the gas flow. Where gas is extracted at the pe- 
riphery the gas flow is against the heat flow and the heating up 
process goes more slowly. The heating up process time is also de- 
pendent on the density of the straw. Enlarging the reactor results 
in less time being used. Movement in the straw is achieved by us- 
ing a continually working reactor. Measurements of temperature 
helped to determine heat transfer data during pyrolysis. This varied 
between 0.3 and 1.0 W/mC. The heat transfer data is significantly 
higher where gas is lead out from the centre of the reactor. (AB). 


422 (JOY-KT-12/1990) Energy production from farm- 
produced biomasses through anaerobic degestion. Leinonen, 
S. (Joensuu Univ. (Finland)); Pelkonen, P. Joensuu Univ. (Finland). 
1990. 30p. (in Finnish). Project KTM-308/881/86. Order Number 
DE92728464. Source: OSTI; NTIS (US Sales Only). 

Utilization of biotechnology in agricultural energy production was 
investigated at the University of Joensuu during the year 1989. The 
experiments were carried out at the Siikasalmi agricultural School. 
The study was started with a 5 m® digester, constructed initially for 
the experimental plant for solid municipal wastes in Vaasa- 
Mustasaari. This Wabio-system, however, proved unsuitable for the 
research purpose because of operation problems. Therefore, most 
of the experiments were carried out by a 1 m® digester system. 
The quantitative biogas production of different biomasses as well 
as the practical operation of such a bioprocessor was investigated. 
Each type of biomass was fed to the digester in daily portions dur- 
ing test runs, each lasting at least 10 days. Green biomasses, i.e. 
red clover and grass mixture, proved better than animal waste in 
biogasification. This means that field production can be exploited 
as an energy source through anaerobic digestion either as such or 
mixed with other biomasses. By proper mixing of the material, 
Stratification within the reactor and consequent operation problems 
can be avoided. 


423 (NEI-DK-669) Production of straw pellet at Oelgod 
Green pellet factory: Pilot project. Vilstrup Soerensen, E. (COW- 
Iconsult, Aarhus (DK)); Nikolaisen, L. Cowiconsult Raadgivende 
Ingenioerer A/S, Virum (Denmark); Videncenter for Halm- og 
Flistyring (Denmark). Aug 1991 84p. (in Danish). Contract ENS- 
51121-9006. Order Number DE92715399. Source: OSTI; NTIS 
(US Sales Only). 

The aim was to construct a basis for the establishment of a 
demonstration plant at Oelgod Green Pellet factory, Denmark, for 
the production of straw pellets as fuel. Calculations show that in 
the case of larger heating systems it is cheaper to fuel with straw 
than with oil. The price of the pellets would be about 0.63 dkk per 
kilogram. The actual production of the pellets, the potential market 


and the establishment of a straw fired district heating system are 
dealt with. (AB) 14 refs. 


424 (ORNU/TM-—11852) The ultimate ethanol: Technoeco- 
nomic evaluation of ethanol manufacture, comparing yeast vs 
Zymomonas bacterium fermentations. Busche, R.M. (Bio En- 
Gene-Er Associates, Inc., Wilmington, DE (United States)); Scott, 
C.D.; Davison, B.H.; Lynd, L.R. Oak Ridge National Lab., TN 
(United States). Aug 1991. 224p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. Order 
Number DE92000402. Source: OSTI; NTIS; GPO Dep. 

If ethanol could be produced at a low enough price to serve as 
the precursor to ethylene and butadiene, it and its derivatives could 
account for 159 billion Ib, or 50% of the US production of 316 bil- 
lion Ib of synthetic organic chemicals, presently valued at $113 
billion. This use would consume 3.4 billion bu of corn, or ~40% of 


the corn crop. This study evaluates advance process engineering 
and genetic engineering techniques that could generate savings 
and reduce production costs. The most rewarding development 
strategy appears to be to demonstrate at pilot scale the use of im- 
mobilized Zymomonas mobilis bacteria in a fluidized-bed bioreactor 
operating in a continuous mode over an extended period of time. 
Throughput should be adjusted to control product concentration at 
~100 g/L (i.e., as close to the threshold of inhibition as possible). 
There appears to be no inherent design limitation to effect the 
engineering improvements required in the advanced process oper- 
ation. The above scenario assumes that the presently available, 
product-inhibited organisms would be used. In a longer-term, more 
difficult research effort, it might be possible to reduce or eliminate 
product inhibition. As a result, price would be reduced further to 
$1.75 for the Zymomonas system or $1.85 for the yeast fermenta- 
tion. It is recommended that the engineering proveout of the 
advanced process be continued at a pilot scale and that a labora- 
tory program aimed at reducing product inhibition and/or increasing 
specific productivity be initiated. 49 refs., 11 figs., 19 tabs. 


425 (RVF-91-7) Landfill gas operating experiences. 
Retzner, L. (RVF, Malmoe (SE)); Skanser, K. Svenska Renhaall- 
ningsverksfoereningen, Malmoe (Sweden). May 1991. 44p. (in 
Swedish). Order Number DE92715935. Source: OSTI; NTIS (US 
Sales Only). 

Jan 1991 Sweden had 31 operating plants for methane recovery 
from landfills. Operation started 1983 for the first plant. 1990 the 


‘plants delivered 200 GWh energy, mostly to district heating sys- 


tems. One plant generated electric power for external use. The 
operational experience are positive, the plants have an availability 
of 8000 h/year. The most common cause for failure is that water is 
blocking the gas (ground water or condensed water in the collec- 
tion pipes). Plant size varies from 0.3 to 3 MW. Total installed 
power is 50 MW of which 60 % was used in 1990. Mean size for 
each gas well is 50 kW. Each ton of waste generates between 0.4 
and 5.6 m® of gas. Methane content is 25-60. All plants are listed 
in this report, and a review is given of on-going Swedish research 
in the area. (11 figs., 9 tabs., 8 refs.). 


426 (STEV-TB-91-27) Production, storage and utilization 
of wood fuels: Proceedings of IEA/BE conference task 
llW/Activity 6 and 7. Volume 2 Drying and storage. Gislerud, O. 
(ed.). Statens Energiverk, Stockholm (Sweden); Swedish Univ. of 
Agricultural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. Nov 1988. 253p. (CONF-8812164—Vol.2: IEA/BE confer- 
ence Task lil/Activity 6 and 7 on Production, storage and utilization 
of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U—134- 
88). Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

Separate abstracts were prepared for all of the 16 papers in this 
volume. (U.W.). 


427 (STEV-TB-91-27, pp. 18-38) Moisture changes in 
particulate wood fuels during storing and drying. Kipping, J.E. 
(Univ. of New Brunswick, Fredericton, NB (CA)); Schneider, M.H. 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 
tural Sciences, Garpenberg (Sweden) Dept. of Operational 
Efficiency. Nov 1988. (CONF-8812164—Vol.2: IEA/BE conference 
Task IlVActivity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U-134- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference task Ill/Activity 6 and 7. Volume 
2 Drying and storage. 253p. Order Number DE92715873. Source: 
OSTI; NTIS (US Sales Only). 

Wood dried below the fiber saturation point (FSP), about 30% 
MC dry basis, will not support microbiological agents of deteriora- 
tion. Thus the wood remains stable and allergenic microorganisms 
do not develop. Dry fuel does not spontaneously heat. Once dry, 
the fuel flows much better in bins and in conveyors. Freezing does 
not occur in winter. Wet fuels can vary considerably in MC depend- 
ing upon species and upon storage history. Varying MC makes 
steady heat output difficult to achieve. Dry fuel does not cause 
moisture to accumulate in closed storage areas such as buildings. 
Cleaner combustion is possible with fuel that is dry and less fuel is 
needed to meet a particular heat load. Dry fuel burns well in smaller 
and simpler combustors than those required for wet fuels. For the 
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reasons cited above, dry fuels are preferable to wet fuels for small- 
to-medium-sized heating installations burning particulated wood. 
The work presented in this paper is designed to help optimize drier 
design, energy use, drying times and costs. (3 refs., 2 figs.) (au). 


428 (STEV-TB-91-27, pp. 39-46) Drying of chunkwood - 
eftect of particle size on drying rate. Nurmi, J. (Finnish Forest 
Research Inst., Kannus Research Station, Kannus (Fl)). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 
1988. (CONF-8812164—Vol.2: IEA/BE conference Task Ill/Activity 6 
and 7 on Production, storage and utilization of wood fuels, Uppsala 
(Sweden), 6-7 Dec 1988; SLU-ISK-U-—134-88). In Production, 
storage and utilization of wood fuels: Proceedings of IEA/BE con- 
ference task Ill/Activity 6 and 7. Volume 2 Drying and storage. 
253p. Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

Two separate fuel wood drying experiments are discussed in this 
paper. In both of them the particle size is of key interest. In the first 
one a comparation was made in 15 m® bins between conventional 
pulpwood size whole tree chips and 50-70 mm chunks. A total of 74 
bin loads were dried. Chunks have found to dry faster than chips. 
When drying freshly comminuted trees chips required 2-3 times 
longer than the chunks to reach 20-30 % moisture content. How- 
ever, the differences between chips and chunks decreased when 
leaf seasoned trees were used. In the other experiment six particle 
sizes (20, 25, 30, 50, 80 and 130 mm) were dried in 3,4 m® wire 
mesh bin. Drying took place from mid May till the end of July. The 
drying rate had a high correlation with the particle size i.e. largest 
particles had the highest rate and the smallest the lowest. In both 
of the experiments the wood moisture content will eventually came 
to an equilibrium MC with the ambiant air. (3 refs., 7 figs.) (au). 


429 (STEV-TB-91-27, pp. 72-89) A comparative study of 
storage and drying of chips and chunks in the UK. Mitchell, 
C.P. (Univ. of Aberdeen (GB). Dept. of Forestry); Hudson, J.B.; 
Gardner, D.N.; Storry, P. Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 
Dept. of Operational Efficiency. Nov 1988. (CONF-8812164—Vol.2: 
IEA/BE conference Task Ill/Activity 6 and 7 on Production, storage 
and utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; 
SLU-ISK-U—134-88). In Production, storage and utilization of wood 
fuels: Proceedings of IEA/BE conterence task Ill/Activity 6 and 7. 
Volune 2 Drying and storage. 253p. Order Number DE92715873. 
Source: OSTI; NTIS (US Sales Only). 

A total of 494 m® loose of whole tree spruce chips and 456 m® 
loose of whole tree spruce chunks were stored both covered and 
uncovered during a six month period from August 1987 to Febru- 
ary 1988. In the covered portions of the stacks, chips and chunks 
had similar moisture content reductions, dry matter losses and en- 
ergy losses. The differences were not significantly different. In the 
uncovered portions of the stacks, chips had a higher rise in mois- 
ture content and greater dry matter and energy losses than 
chunks. The differences were significant. From the result of this 
trial there are advantages in covered storage, within a ventilated 
building, in comparison to uncovered storage. The are no apparent 
advantages in covered storage of chunks compared with chips. (5 
refs., 12 figs) (au). 


430 (STEV-TB-91-27, pp. 47-71) Comparative studies on 
storage and drying of chips and chunks in Norway. Gijoelsjoe, 
S. (Norwegian Forest Research Inst. (Norway)). Statens Energiverk, 
Stockholm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 1988. 
(CONF-8812164—Vol.2: IEA/BE conference Task Ill/Activity 6 and 7 
on Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
task Ill/Activity 6 and 7. Volume 2 Drying and storage. 253p. Or- 
der Number DE92715873. Source: OSTI; NTIS (US Sales Only). 
Knowledge of sporulation and alteration in moisture content and 
dry-matter content is essential when trying to determine optimal 
conditions for storage of wood fuel. The object of this experiment 
has been to study the progression of these variables in wood fuel 
of varying sizes. The material used was debranched stemwood of 
birch. The wood was comminuted up and stored in three different 


sizes. The sizes were chips (length approx. 3 cm), chunkwood (ap- 
prox. 8 cm) and firewood (approx. 15 cm). The fuelwood was 
stored in bines of 10 m® with netting floor and netting walls. Six of 
the bins were covered, the remaining six were without cover. The 
highest temperature increase was found in chips, particularly 
during the first stages of storage when temperature reached ap- 
proximately 30 C. The other fuel sizes had temperature close to 
ambient temperature. At the start of the test, moisture content was 
approximately 40 %. By the end of the test the moisture content 
was below 20% for firewood and chunkwood under cover. The 
moisture was measured 50 cm from the top and 50 cm from the 
sidewall of the bin. Whilst chips without cover had a moisture con- 
tent of more than 60%. Storage under cover resulted in a higher 
reduction of moisture content than storage without cover. The 
smaller sizes exhibited the greatest difference in moisture content. 
The highest dry-matter loss during the storage time was found in 
chips stored under cover, approximately 1.2% per month. Dry- 
matter loss was lowest in firewood stored under cover 0.07% per 
month. Dry-matter loss decreased with increasing size. Spores and 
dust particles had the highest concentrations in chips and lowest in 
firewood. (12 refs., 10 figs., 8 tabs.) (au). 


431 (STEV-TB-91-27, pp. 101-119) Chunkwood drying 
research with northern U.S. hardwoods. Arola, R.A. (Forest Sci- 
ences Laboratory North Central Forest Experiment Station, USDA 
Forest Service, Houghton, MI (US)); Sturos, J.B.; Radcliffe, R.C. 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 
tural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. Nov 1988. (CONF-8812164—Vol.2: IEA/BE conference 
Task l\VActivity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U-134- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference task Iil/Activity 6 and 7. Volume 
2 Drying and storage. 253p. Order Number DE92715873. Source: 
OSTI; NTIS (US Sales Only). 

Three types of experiments involving storage and drying of 
chunkwood were conducted. Indoor exploratory experiments with 
convective and forced air drying demonstrated that small quantities 
of chunkwood either dried faster than conventional wood chips or 
required much less air horsepower in forced air systems. Follow-up 
outdoor drying experiments with chunks and chips stored in small 
cribs tended to support the hypothesis that chunks initially dry 
faster than chips. This can have important implications for schedul- 
ing inventories of wood fuel supplies and use. Experiments 
involving windrow pile drying of chunkwood showed that covered 
piles dry more completely and more uniformly than uncovered 
piles. Uncovered piles has a very wet outer layer and a drier inner 
core. With covered piles, there was no conclusive evidence that 
perforated vertical stacks with wind turbines enhanced chunkwood 
drying. The general conclusion is that large chunkwood particles 
placed in storage offer less resistance to the movement of air and 
the venting of escaping moisture than conventional wood chips. (6 
refs., 11 figs.) (au). 


432 (STEV-TB-91-27, pp. 120-149) Artificial drying of 
whole trees for use as a fuel source for electrical generation. 
Ostlie, L.D. (Energy Performance Systems Inc., MN (US)). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 
1988. (CONF-8812164—Vil.2: IEA/BE conference Task Ill/Activity 6 
and 7 on Production, storage and utilization of wood fuels, Uppsala 
(Sweden), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, 
storage and utilization of wood fuels: Proceedings of IEA/BE con- 
ference task Ill/Activity 6 and 7. Volume 2 Drying and storage. 
253p. Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

A new technology based on the whole tree burning concept has 
put new demands on the drying of wood for combustion. These de- 
mands are met by utilizing waste heat through low cost heat 
recovery to dry whole trees, intact at accelerated rates taking ad- 
vantage of the tree’s natural form. Non-standard but off-the-shelf 
enclosures and heat exchangers coupled with electric generation 
turbine cycle and boiler exhaust gas waste heat create the major 
input for economic viability. (30 refs., 4 figs., 12 tabs.) (au). 
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433 (STEV-TB-91-27, pp. 150-162) Forced air drying of 
chips and chunk wood. Gustafsson, G. (Swedish Univ. of Agricul- 
tural Sciences, Lund (SE). Dept. of Farm Buildings). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 
1988. (CONF-8812164—Vol.2: IEA/BE conference Task IIl/Activity 6 
and 7 on Production, storage and utilization of wood fuels, Uppsala 
(Sweden), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, 
storage and utilization of wood fuels: Proceedings of IEA/BE con- 
ference task Ill/Activity 6 and 7. Volume 2 Drying and storage. 
253p. Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

The drying properties of wood chips have been examined in dry- 
ing experiments in model scale. If wood chips are stored without 
any drying the temperature of the material will increase rapidly. 
Temperature rises to 60 degree C within a few days have been ob- 
served. High moisture contents in combination with increased 
temperature will favour the development of fungi in wood chips. In 
order to prevent the development of fungi, wood chips should be 
dried as fast as possible after cutting. Drying experiments clearly 
prove that the growth of fungi in wood can be reduced by drying. A 
suggested recommendation is that wood chips should be dried to 
15% w.b. within 15 days after cutting. A comparative investigation 
between wood chips and chunk wood has shown that the develop- 
ment of fungi is less rapid in chunk wood than in wood chips. The 
energy demand for the drying depends on the pressure drops of 
drying fans and on the amount of heat added to the drying air. The 
influence of air velocity, particle size and layer thickness has there- 
fore been determined, resulting in an equation which describes the 
pressure drop as a function of these parameters. Drying experi- 
ments also show that it is possible to dry wood chips to 12% w.b. 
with unheated air during the months March-October in Sweden. 
During the winter months, November-February, difficulties occur 
when drying with unheated air. Recommendations for air flow rates 
and depths of the drying layer are presented for different drying 
conditions with unheated air. Heating of the drying air will increase 
the drying rate. The drying rate has been doubled for a 
temperature rise of 6 degree C in the drying air. The fan energy re- 
quirement can be reduced by reducing the fan operation time 
during periods with poor drying conditions in the air. A combination 
of humidity control and time control is recommended. (9 refs., 8 
figs., 2 tabs.) (au). 


434 (STEV-TB-91-27, pp. 226-236) Studies on transpira- 
tional drying in the U.K. Mitchell, C.P. (Univ. of Aberdeen (GB). 
Dept. of Forestry); Hudson, J.B.; Gardner, D.N.A.; Storry, P. 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 


tural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. Nov 1988. (CONF-8812164—Vol.2: IEA/BE conference 
Task llV/Activity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U—134- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference task Ill/Activity 6 and 7. Volume 
2 Drying and storage. 253p. Order Number DE92715873. Source: 
OSTI; NTIS (US Sales Only). 

Three trials of transpirational drying of whole conifer trees were 
carried out in the UK in 1987 and 1988. Trials 1 and 3, in Sitka 
spruce thinnings, indicated that the moisture content of the whole 
tree was reduced some 12 to 13 percentage points over a 5 month 
period. Trial 2, in lodgepole pine, indicated that moisture content of 
the whole tree was reduced 17 percentage points over a 13 month 
trial period. Additional above ground biomass, expressed as a per- 
centage of stem weight varied from 25% to 39% in Sitka spruce to 
132% in lodgepole pine. Total energy change of the transpirationally 
dried trees varied across the three trails, with positive changes in 
nett energy value in the range of 10% to 14%. (7 figs.) (au). 


435 (STEV-TB-91-28, pp. 1-20) US chunkwood mea- 
chines. Arola, R.A. (Forestry Sciences Laboratory, North Central 
Forest Experiment Station, USDA Forest Service, Houghton, MI 
(US)); Sturos, J.B.; Radcliffe, R.C. Statens Energiverk, Stockholm 
(Sweden); Swedish Univ. of Agricultural Sciences, Garpenberg 
(Sweden). Dept. of Operational Efficiency. 1988. Project STEV- 
146-318. (CONF-8812164—Vol.1: IEA/BE conference Task 
lll/Activity 6 and 7 on Production, storage and utilization of wood 


fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U-—133-88). In 
Production, storage and utilization of wood fuels: Proceedings of 
IEA/BE conference Task Ili/Activity 6 and 7. Volume 1 Production 
and utilization. 214p. Order Number DE92715890. Source: OSTI; 
NTIS (US Sales Only). 

The USDA Forest Service has patented three wood chunking 
machines. This paper highlights the results of extensive research 
testing with a laboratory version of one of these machines, the in- 
voluted single-disc chunker. Tests were performed on individual 
logs from a number of common Lake States species and on bun- 
died small-diameter stems. When the machine was outfitted with 1/ 
4-inch-thick blades, the mean energy required at the cutter disc to 
produce 2- to 4-inch-long wood chunks ranged from 1.2 
horsepower-minute/cubic feet (hp-min/cu ft) for the species with the 
lowest specific gravity to 2.5 hp-min/cu ft for that with the highest 
specific gravity. Specific gravity was significant at the 99 percent 
level on energy requirements. The energy to chunk aspen and red 
maple with 3/8-inch-thick blades increased 52 and 27 percent, re- 
spectively. Energy required to chunk frozen aspen and red maple 
was 64 and 24 percent more than that needed for unfrozen wood, 
respectively. Both specific gravity and log diameter were significant 
at the 99 percent level on power requirements. For the species 
tested, chunkwood bulk density ranged from 20 to 25 pounds/cubic 
foot. When chunking bundled small-diameter stems, production 
rates ranged from 17 to 31 cu ft/min, power requirements from 15 
to 23 hp, and energy from 3/4 to 1 hp-min/cu ft. The stem billets 
were uniform between 3.5 to 4 inches long. Field production stud- 
ies were conducted with two precommercial demonstration 
prototypes. Mean production rate with the second-generation proto- 
type in a jack pine whole-tree chunking system was 29 green tons 
per productive hour with trees up to 12 inches in diameter. With 
mixed hardwood trees 10 inches or less in diameter, mean produc- 
tion rate was 26 green tons per productive hour. Mean production 
rate with the 8-inch-diameter capacity prototype was 14 tons/hour 
in mixed hardwoods. (17 refs., 11 figs., 3 tabs.) (au). 


436 (STEV-TB-91-28, pp. 34-43) Evaluation of 
chunkwood as wood fuel and the Swedish experimental ma- 
chine. Danielsson, B.O. (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. 
1988. Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE con- 
ference Task llVActivity 6 and 7 on Production, storage and 
utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU- 
ISK-U—133-88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

An experimental chunkwood machine was built at the Swedish 
University of Agricultural Sciences, Garpenberg, with the purpose 
to evaluate both the machine concept and chunkwood as a fuel 
assortment. Studies of the machine have included energy con- 
sumption, power requirement and capacity. Energy consumption 
for comminution into chunkwood is only 0.5-1 kWh/m® of solid 
wood or approximately 1.5-2 kWh/m® lower than for chipping. As a 
result the fuel consumption is also lower and the studies indicated 
that fuel savings of around 0.5-1 litre/m*, loose, are possible. The 
potential capacity is much higher than for comparable chippers but 
the practical productivity will not increase accordingly because a 
large part of the work are other activities than comminution. Eco- 
nomical advantages are found in the areas of production and 
drying/storage. (12 refs., 3 figs., 4 tabs.) (au). 


437 (STEV-TB-91-28, pp. 81-101) Production and cost of 
chunkwood production from dead and stagnant material. John- 
son, L.R. (Univ. of Idaho, Moscow, ID (US)); Lee, Harry. Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. 
1988. Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE con- 
ference Task Ill/Activity 6 and 7 on Production, storage and 
utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU- 
ISK-U-—133-88). In Production, storage and utilization of wood fuels: 
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Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI: NTIS (US Sales Only). 

Chunkwood was produced from two types of material: residue 
left after logging and whole trees cut from stagnant stands of tim- 
ber. The experiments involved recovery, processing, and hauling of 
the material. Hauling costs were calculated at various haul dis- 
tances and with three hauling options. Production costs using a 
dump truck with 22.9 cubic meter box averaged USD 73 per metric 
dry ton at a 40 KM haul; costs averaged USD 47 per metric dry 
ton for whole trees at this distance. (4 refs., 12 tabs.) (au). 


438 (STEV-TB-91-28. pp. 181-194) Airflow resistance of 
chunkwood. Sturos, J.B. (Forestry Sciences Laboratory, North 
Central Forest Experiment Station, USDA Forest Service, 
Houghton, MI (US)). Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Garpenderg (Sweden). 
Dept. of Operational Efficiency. 1988. Project STEV-146-318. 
(CONF-8812164—Vol.1: IEA/BE conference Task IIl/Activity 6 and 7 
on Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—133-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
Task Ill/Activity 6 and 7. Volume 1 Production and utilization. 214p. 
Order Number DE92715890. Source: OSTI; NTIS (US Sales Only). 

Continued interest in biomass for energy, together with efforts to 
improve the utilization of available biomass, has led to the introduc- 
tion of a new fuel form called ‘chunkwood’. Chunkwood particles 
are pieces of wood that are much larger than whole-tree chips and 
require less energy to produce, have a higher bulk density and can 
dry faster under certain conditions. The purpose of this study was 
to define several variations of chunkwood, document their charac- 
ter, and determine their resistance to airflow. These types of data 
are needed to design or select chunkwood combustion and drying 
systems or equipment. Three chunkwood variations were studied; 
whole-tree, delimbed, and reduced chunks. In addition, chip were 
included for comparison. The test method consisted of measuring 
the pressure drop developed across a given quantity of material 
when subjected to a known airflow rate. A 15-square foot test 
chamber was used to subject 2- to 4-foot depths of material to six 
airflow rates ranging from 50 to 1000 cubic feet per minute. De- 
limbed chunks had the least resistance, whole-tree chunks had the 
highest resistance, and reduced chunks resistance was between 
the two. All three chunkwood forms exhibited less resistance than 
chips. Compared to chips, chunks developed from 40 to 77% less 
pressure drop. (14 refs., 5 figs., 2 tabs.) (au). 


439 (SV-UB-91-37) Atmospheric gasification - diesel: 
Technical evaluation and proposal on future work. Ekstroem, 
C. Vattenfall Utveckling AB, Aelvkarleby (Sweden). 13 Jun 1991. 
23p. (In Swedish). Order Number DE92715956. Source: OSTI; 
NTIS (US Sales Only). 

This report presents results of an assessment of experimental 
tests at Studsvik of gasification in combination with a diesel engine. 
The evaluation was conducted at the request of Vattenfall’s Bioen- 
ergy Project. The results of the present assessment largely agree 
with those of earlier studies and demonstrate that it is unlikely that 
the technique will become competitive with conventional or new 
steam turbine-based techniques at levels in excess of the 20 MWel 
range, which is the most interesting for Vattenfall. Consequently, 
the Bioenergy Project will not fund continued developmental work 
on this alternative. There is a need for further development of the 
process, if the technique will become environmentally acceptable. 
In the present report the costs for development are estimated to be 
20-25 MSEK and the time required to be 1.5-2 years. However, it 
is difficult to decide whether this truely can solve the problem or 
whether further efforts must be made. 


0910 Properties and Composition 


440 (STEV-TB-91-27, pp. 1-17) Mathematical modelling 
of transport processes and gefradation reactions in piles of 
forest tue! material. Ernstson, M.L. (Royal Inst. of Technology, 
Stockhoim (SE). Dept. of Chemical Engineering); Rasmuson, A. 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 
tural Sciences, Garpenberg (Sweden). Dept. of Operational 


Efficiency. Nov 1988. (CONF-8812164—Vol.2: IEA/BE conference 
Task Ill/Activity 6 and 7 on Production. storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988: SLU-ISK-U-134- 
88). In Production. storage and utilization of wood fuels: 
Proceedings of IEA/BE conference task Ill/Activity 6 and 7. Volume 
2 Drying and storage. 253p. Order Number DE92715873. Source: 
OSTI: NTIS (US Sales Only). 

In this paper mathematical models are used as tools for investi- 
gating the complicated coupling between transport of oxygen, heat 
and water and the microbiological degradation reactions in piles of 
forest fuel material. The models are used for mechanism evalua- 
tion; for guiding and interpreting laboratory experiments; and finally 
as a predictive tool for the design of piles. It is shown that natural 
convection plays a major role in the degradation process for sup- 
plying oxygen and releasing heat. Natural convection is governed 
by the temperature differences in the pile and the permeability of 
the material. The latter property has been measured both in the 
field and at different compaction pressures in the laboratory. It is 
clear that the permeability distribution in the pile will govern the ma- 
jor pathways for air-flow into the pile. In this context it is envisaged 
that large permeability differences in the pile caused by e.g. differ- 
ent materials, may be potential locations for ignition. Degradation 
experiments show quantitatively the functional relations between 
the degradation rates for different materials and oxygen concentra- 
tion and temperature. The reaction rate is highest for needles, then 
bark and last wood itself. A, more or less, linear dependence be- 
tween degradation rate and oxygen concentration is obtained. The 
temperature-dependence shows an optimum in the range 25 de- 
gree C - 40 degree C. At 15 degree C the reaction rate is low and 
at 55 degree C it is negligible. (9 refs., 7 figs., 2 tabs.) (au). 


441 (STEV-TB-91-28, pp. 49-67) Characterizing 
chunkwood. Arola, R.A. (Forestry Sciences Labroratory, North 
Central Forest Experiment Station, USDA Forest Service, 
Houghton, MI (US)); Radcliffe, R.C.; Sturos, J.B. Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. 
1988. Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE con- 
ference Task Ill/Activity 6 and 7 on Production, storage and 
utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU- 
ISK-U—133-88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 114p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

Chunkwood has only recently been introduced as an alternative 
form of comminuted wood. Parallel to commercial use of 
chunkwood, whether it be in the energy or flakeboard industry, 
techniques and equipment to classify chunkwood must be devel- 
oped. Conventional pulp chip classifiers are inadequate because of 
the differences in particle size between chunks and chips. Three 
distinctly different classifiers were tested for performance and to 
gain an understanding how screens with round, square, or elon- 
gated openings discern between chunks having different particle 
geometry. Preliminary recommendations are made for a rotary lab- 
oratory classifier having interchangeable sets of screens with 
square, round, and elongated openings. Chunkwood particles may 
be too large for a particular application, and conventional pulp-size 
ships may bee too small. Through the use of three experimental 
techniques, it was demonstrated that chunkwood can be reduced 
into a more homogeneous mix of intermediate-size particles that 
could enhance utilization. The results from the chunkwood reduc- 
tion trials are presented. The bulk density of chunkwood produced 
from several North American tree species ranged from 20 to 24 
pounds per cubic foot. Natural angle of repose for red maple was 
approximately 43 degrees. (6 refs., 8 figs.) (au). 


0920 Combustion 
Refer also to citation(s) 432, 452, 567, 1369 


442 (NEI-DK-666) Combustion and firing characteristics 
of biomass fuels especially in relation to utilization as fuel in 
decentral cogeneration plants: Pilot project. Energiministeri- 
ets Energiforskningsprojekt. Braendsler og forbraendingsteknik. 





ERA Vol. 17, No. 1 73 





09 BIOMASS FUELS 
0920 Combustion 





Nielsen. C.: Houmann Jakobsen. H. DK-Teknik, Soeborg (Den- 
mark). Aug 1991 161p. (in Danish). Contract ENS-1323/90-0027. 
Order Number DE92715391. Source: OSTI: NTIS (US Sales Only) 

EFP-90. 

The characteristics and combustion properties of wood fuels, 
straw and elephant grass are investigated, especially in relation to 
decentral cogeneration plants with high pressure boilers and envi- 
ronmental protection. Emphasis was laid on determining concrete 
problems that demand further investigation. (AB). 


443 (PNL-7788) Research on the pyrolysis of hardwood 
in an entrained bed process development unit. Kovac, R.J. 
(Georgia Inst. of Tech., Atlanta, GA (United States). Research 
inst.): Gorton, C.W.; Knight, J.A.; Newman, C.J.; O’Neil, D.J. Pa- 
cific Northwest Lab., Richland, WA (United States); Georgia Inst. of 
Tech., Atlanta, GA (United States). Research Inst. Aug 1991. 316p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92001851. Source: 
OSTI; NTIS; GPO Dep. 

An atmospheric flash pyrolysis process, the Georgia Tech En- 
trained Flow Pyrolysis Process, for the production of liquid biofuels 
from oak hardwood is described. The development of the process 
began with bench-scale studies and a conceptual design in the 
1978-1981 timeframe. Its development and successful demonstra- 
tion through research on the pyrolysis of hardwood in an entrained 
bed process development unit (PDU), in the period of 1982-1989, 
is presented. Oil yields (dry basis) up to 60% were achieved in the 
1.5 ton-per-day PDU, far exceeding the initial target/forecast of 
40% oil yields. Experimental data, based on over forty runs under 
steady-state conditions, supported by material and energy bal- 
ances of near-100% closures, have been used to establish a 
process model which indicates that oil yields well in excess of 60% 
(dry basis) can be achieved in a commercial reactor. Experimental 
results demonstrate a gross product thermal efficiency of 94% and 
a net product thermal efficiency of 72% or more; the highest values 
yet achieved with a large-scale biomass liquefaction process. A 
conceptual manufacturing process and an economic analysis for 
liquid biofuel production at 60% oil yield from a 200-TPD commer- 
cial plant is reported. The plant appears to be profitable at 
contemporary fuel costs of $21/barrel oil-equivalent. Tota! capital 
investment is estimated at under $2.5 million. A rate-of-return on 
investment of 39.4% and a pay-out period of 2.1 years has been 
estimated. The manufacturing cost of the combustible pyrolysis oil 
is $2.70 per gigajoule. 20 figs., 87 tabs. 


444 (SEI-EED-6) Tar - Hot-bulb engines - Diesel: An 
assessment of the economic feasibility. Palm, L. Stockholm En- 
vironment Inst. (Sweden). Jan 1990. 26p. Order Number 
DES92715925. Source: OSTI; NTIS (US Sales Only). 

Hot-bulb engine also named crude oil engine, semi-diesel engine 
or ignition bulb engine is a well known engine within the fishing 
fleet in the Nordic countries and known to ‘last for ever and possi- 
ble to run on any fuel’. These properties makes the engine 
interesting for use in developing countries. Tar, which can be a by- 
product from charcoal production, was used as fuel for hot-bulb 
engines. Since charcoal is a very common fuel in developing coun- 
tries, efforts have been made to (re)introduce hot-bulb engine for 
operating on cheap local fuels like tars. This study has been car- 
ried out to provide independent assessment of the technical and 
economic feasibility of operating hot-bulb engines on tar and the 
need for collection of further information in order to reduce the un- 
certainties in the feasibility assessments. 


445 (STEV-TB-91-27, pp. 216-225) A model of 
chunkwood combustion. Baker, A.J. (USDA Forest Service, For- 
est Products Laborartory, Madison WI (US)); Ragland, K.W. 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 
tural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. Nov 1988. (CONF-8812164—Vol.2: IEA/BE conference 
Task llVActivity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U—134- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference task Ill/Activity 6 and 7. Volume 
2 Drying and storage. 253p. Order Number DE92715873. Source: 
OSTI; NTIS (US Sales Only). 


The burning rate of yellow-poplar and black spruce wood chunks 
(15 cm diameter by 5. 7.5. and 10 cm thick) was measured by in- 
serting and removing individual chunks in a spreader stoker boiler 
fired with coal (50 Mg/hr of steam). The chunk shrinkage rate was 
approximately constant at 1.8 mm per minute. The char thickness 
varied from 2 to 15 mm, depending on conditions. Temperature 
profiles were calculated from a transient heat conduction model 
with implicit boundary conditions. The calculated temperature pro- 
files agreed with char thickness observations. A burning rate model 
was developed assuming external oxygen diffusion control. The to- 
tal burntime depends on the initial particle radius, wood char 
density, oxygen concentration. and an oxygen diffusion coefficient. 
Because of turbulence and irregular-shaped particles, the effective 
diffusion coefficient was determined from the best fit of the data. 
The burning rate model accurately predicts the chunkwood mass 
versus time data. The wood chunks were predicted to burn out in 
17 to 32 minutes depending on the size, but independent of the ini- 
tial moisture content. The model provides a basis for analysing the 
heat release rate and heat release distribution in large boilers 
operating with chunkwood or whole-tree-size fuel. Comparisons be- 
tween boilers operating with chunkwood and coal are discussed. 
Chunkwood is an attractive boiler fuel. (6 refs., 3 figs.) (au). 


446 (STEV-TB-91-28) Production, storage and utilization 
of wood fuels: Proceedings of IEA/BE conference Task 
WWVActivity 6 and 7. Volume 1 Production and utilization. 
Danielsson, B.O. (ed.). Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 
Dept. of Operational Efficiency. 1988. 214p. Project STEV-146-318. 
(CONF-8812164—Vol.1: IEA/BE conference Task Ill/Activity 6 and 7 
on Production, storage and utilization of wood fuels. Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—133-88). Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

Separate abstracts were prepared for 13 of the papers in this 
volume. The remaining 3 papers were considered out of scope for 
ETDE. (U.W.). 


447 (STEV-TB-91-28, pp. 102-107) Combustion in a 50 
MW power plant. Horvath, H.A. (Wash Water Power, Spokane, 
WA (US)); Snyder, D.A.; Johnson, L.R. Statens Energiverk, Stock- 
holm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. 1988. 
Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE conference 
Task IlV/Activity 6 and 7 on Production, storage and utilization of 
wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU-ISK-U—133- 
88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

Chunkwood produced in field tests of recovery and processing 
option of standing and down forest material was delivered to the 50 
megawatt electrical generating station owned by Washington Water 
Power Company for combustion. The plant normally burns hog fuel 
obtained from area sawmills. Hog fuel consists of sawdust, bark, 
and other waste wood with piece sizes less than 3 inches. 
Chunkwood averaged 4 inches in depth and 2 to 8 inches in width. 
The combustion test involved a six hour burn and was designed to 
observe handling problems associated with the use chunkwood and 
combustion characteristics of the material. No significant problems 
were observed during material handling. Chunkwood could be ade- 
quately fed to the combustion chamber through existing belt and 
screw conveyors. Air and feed rate in the combustion chamber of 
the boiler did not permit complete combustion of a fuel consisting 
of 100% chunkwood. Material was not distributed uniformly on the 
traveling grate of the boiler. This prevented complete combustion 
of the chunkwood and resulted in heat output too low to sustain a 
fire in the system. The test had to be conducted with a 50/50 mix 
of chunkwood and the smaller sized hog fuel. (3 figs.) (au). 


448 (STEV-TB-91-28, pp. 108-115) Trials of chunkwood 
firing in district heating plants designed tor forest ship com- 
bustion. Jakobsen, H.H. (Danish Institute of Forest Technology, 
Fredriksberg (DK)). Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 
Dept. of Operational Efficiency. 1988. Project STEV-146-318. 
(CONF-8812164—Vol.1: IEA/BE conference Task IIV/Activity 6 and 7 
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on Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—133-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
Task IIl/Activity 6 and 7. Volume 1 Production and utilization. 214p. 
Order Number DE92715890. Source: OSTI; NTIS (US Sales Only). 

In Denmark, the chunkwood project, was initiated to promote the 
use of wood residues and make the products as suitable as possi- 
ble for the consumer. This paper describes the results from test 
firing at two full-scale district heating plants. In general the com- 
bustion trials were successful. It is concluded that chunkwood is 
competitive as a fuel for certain types of district heating plants. The 
saving obtained by switching from forest chips to chunks is esti- 
mated to be 5 to 10% of the annual fuel costs. (2 refs., 5 figs.) 
(U.W.). 


449 (STEV-TB-91-28, pp. 173-178) Combustion of bio- 
mass in small furnaces. Hantsch Linhart, W. (Technishe Univ., 
Wien (AT). Inst. fuer Verfahrenstechnik, Brennstofftechnik und 
Umwelttechnik). Statens Energiverk, Stockholm (Sweden); Swedish 
Univ. of Agricultural Sciences, Garpenberg (Sweden). Dept. of 
Operational Efficiency. 1988. Project STEV-146-318. (CONF- 
8812164—Vol.1: IEA/BE conference Task Ill/Activity 6 and 7 on 
Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—133-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
Task Ill/Activity 6 and 7. Volume 1 Production and utilization. 214p. 
Order Number DE92715890. Source: OSTI; NTIS (US Sales Only). 

Most solid fuel furnaces burning small logs in Austria are charac- 
terised by high emissions of hydrocarbons and tar. This is caused 
by the hot and burning gases impinging on the cold heat exchange 
surfaces, where the gases cool without full combustion. We wanted 
to show that these emissions can be greatly reduced by bricking 
the combustion chamber and thus allowing full combustion before 
the gases pass through the heat exchanger. To this purpose we 
initiated our project, Combustion of biomass in small furnaces’ at 
the Institute for Process, Fuel, and Environmental Technology, 
Technical University of Vienna. The results from the first project 
year can be summarized as follows: It appears likely that a bricked 
oven with the correct Lambda and a continuous supply of fuel 
would burn with acceptably low emissions and would not require a 
catalyst. Catalysts could be installed to reduce emissions from ex- 
isting units, however this would only be successful if the catalyst 
were installed directly after the fire chamber and before the heat 
exchanger. A further problem with the addition of a catalyst to an 
existing system is that a blower would also be required to over- 
come the pressure drop. (9 figs.) (au). 


0930 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 424 


450 (CONF-911050—-2-Vugraphs) Biofuels feedstock pro- 
duction overview. Wright, L.L. Oak Ridge National Lab., TN 
(United States). [1991]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From Auto- 
motive technology development contractors’ coordination meeting; 
Dearborn, MI (United States); 22-25 Oct 1991. Order Number 
DE92000673. Source: OSTI; NTIS; GPO Dep. 

Research funded by the US DOE over the past 12 years has 
shown that woody and herbaceous crops have high potential as 
feedstocks for production of electricity and liquid fuels. Much of this 
research has been conducted through the coordinated research 
programs of Oak Ridge National Laboratory and the Solar Energy 
Research Institute. The crops showing the most promise for eco- 
nomically viable feedstock production are fast growing trees and 
herbaceous crops such as perennial grasses, tropical grasses and 
sorghum. As more land is removed from food and fodder produc- 
tion, energy crops could become an important part of the 
agricultural landscape. Past research has raised the productivity of 
energy crops to 2 to 5 times that obtained from harvesting natural 
forest systems, and aggressive research into genetic engineering 
should raise the yield even higher. The current challenge of feed- 
stock production is to continue to increase the yields and reduce 
costs while producing a technology that meets the highest stan- 
dards of envirgnmental acceptability. 17 figs., 6 tabs. (MHB) 


451 (STEV-TB-91-28, pp. 179-180) Markets for 
chunkwood. Stridsberg, S. (ISSAB Engineering, Genarp (SE)). 
Statens Energiverk, Stockholm (Sweden); Swedish Univ. of Agricul- 
tural Sciences, Garpenberg (Sweden). Dept. of Operational 
Efficiency. 1988. Project STEV-146-318. (CONF-8812164—Vol.1: 
IEA/BE conference Task Ill/Activity 6 and 7 on Production, storage 
and utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; 
SLU-ISK-U—133-88). In Production, storage and utilization of wood 
fuels: Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. 
Volume 1 Production and utilization. 214p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

The competitiveness of chunkwood with other biomass fuels has 
been estimated. Also indicated are areas where the use of 
chunkwood is expected to have special advantages. (U.W.). 


452 (SV-UB—91-24) Wood fuel for the Naessjoe com- 
bined power and heat plant. Johansson, Roland; Lindblom, A. 
Vattenfall Utveckling AB, Aelvkarleby (Sweden). 29 Jan 1991. 56p. 
(In Swedish). Order Number DE92715955. Source: OSTI; NTIS 
(US Sales Only). 

The Swedish State Power Board has constructed a solid fuel 
fired combined power and heat plant in collaboration with the mu- 
nicipality of Naessjoe. It has a nominal power output of 8.5 MW of 
electricity and 20 MW of heat. The design incorporating a CFB 
boiler permits the use of several different types of fuel. The inten- 
tion is for wood fuel to be used for heat production and coal for 
electricity generation. During a normal year, 110000m°t (t=tipped) 
of wood fuel and 5000 tons of coal are used. If wood fuels are also 
used for electricity production, the fuel requirement is 157000 m°t. 
The wood-fuel market in the region is characterized by considerable 
surplus capacity in machinery and ample supplies of wood fuel. 
Within a radius of approximately 100km from Naessjoe, the wood- 
fuel potential is estimated to be 3 to 4 million m°t. The consumption 
of wood fuel in the area is approximately 2 million m®t. The nomi- 
nal price for wood fuels has remained basically unchanged since 
the beginning of the 80s. With new tax regulations that came into 
force on January 1, 1991, the changeover from coal to wood fuel 
for electricity production is leading to an increase in the cost of 
generating electricity from approximately SEK 0.35/kWh to 0.40/ 
kWh. The sulphur tax that has been applied since the beginning of 
the year, means that the electricity production cost, without mea- 
sures for limiting sulphur emissions, would increase by almost SEK 
0.04/kWh. Sulphur emissions are reduced by adding lime in the 
combustion process. Consequently, the electricity production cost 
does not need to increase by more than about SEK 0.015/kWh. 


453 (SV-UB-91-33) Biofuels in the Swedish energy sys- 
tem, a case study. Boman, U. Vattenfall Utveckling AB, 
Aelvkarleby (Sweden). 22 May 1991. 39p. (in Swedish). Order 
Number DE92715932. Source: OSTI; NTIS (US Sales Only). 

A study has been undertaken to investigate the future possibili- 
ties for biofuels in Sweden and to what extent power can be 
generated from biofuels. The investigation has covered the com- 
plete Swedish energy system during the time-period 1995-2015. 
The work has been based on calculations with the MARKAL 
model. Within the study, five different scenarios have been investi- 
gated: base case, constant prices on biofuels, the whole potential 
of biofuels forced into the energy system, no deduction of CO2- 
fees on electricity production, and finally a case which promotes 
cogeneration. In all scenarios except one the price on biofuels is 
assumed to decrease by 20 % during the period. The results of the 
study show that competitiveness of biofuels is increased during the 
period studied, but that they have to become much cheaper in 
comparison to other fuels for the use to increase considerably (an 
estimated required price-relation between biofuels and oil or natural 
gas is 1:2). Furthermore, political regulations (e.g. stricter emission 
regulations) will be needed. Biofuels will not be used for condens- 
ing power generation, but to some extent for co-generation. Natural 
gas will be a strong competitor to biofuels. The main areas where 
biofuels are and will be used are within the forestry industry and 
for district heating. 
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454 (STEV-TB-91-27, pp. 90-100) Comparisons of stor- 
ages of chunkwood and fuel chips in Sweden. Mivell, T. 
(Swedish Univ. of Agricultural Sciences, Uppsala (SE). Dept. of 
Forest Products). Statens Energiverk, Stockholm (Sweden); 
Swedish Univ. of Agricultural Sciences, Garpenberg (Sweden). 
Dept. of Operational Efficiency. Nov 1988. (CONF-8812164—Vol.2: 
IEA/BE conference Task Ill/Activity 6 and 7 on Production, storage 
and utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; 
SLU-ISK-U-—134-88). In Production, storage and utilization of wood 
fuels: Proceedings of IEA/BE conference task Ill/Activity 6 and 7. 
Volume 2 Drying and storage. 253p. Order Number DE92715873. 
Source: OSTI; NTIS (US Sales Only). 

Storage of forest fuel is an important step in the handling chain 
between the forest and the boiler. It is particularly important to 
restrict energy losses in the material and to avoid high concentra- 
tions of micro-fungi since these may cause allergic reactions to 
people handling the fuel. Earlier storage studies in this sector have 
indicated the advantages of coarse chip fractions over smaller frac- 
tions, which has resulted in chunk wood (mean length 60-150 mm) 
being introduced and studied as an alternative to fuel chip (mean 
length 10-30 mm). However, in a recent study it was noted that the 
change in moisture content during storage in the fuel pile appears 
to depend more on the type of material being stored than on the 
type of fuel - chunk wood or fuel chips - being used in the storage. 
Consequently, the tree species and the origin of the forest fuel, 
i.e., whether the fuel comes from whole tree parts, logging 
residues or only from stem wood, has a decisive importance for 
the storage result. (au). 


455 (STEV-TB-91-27, pp. 163-167) Microtungi problem, 
health aspects. Jirjis, Raida (Swedish Univ. of Agricultural Sci- 
ences, Uppsala (SE). Dept. of Forest Products). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 
1988. (CONF-8812164—Vol.2: IEA/BE conference Task Ill/Activity 6 
and 7 on Production, storage and utilization of wood fuels, Uppsala 
(Sweden), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, 
storage and utilization of wood fuels: Proceedings of IEA/BE con- 
ference task Ill/Activity 6 and 7. Volume 2 Drying and storage. 
253p. Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

The storage of wood fuel chips, in general, leads to the estab- 
lishment of microbial activity in the pile. Fungi are one of these 
microorganisms which can grow vigorously in stored forest prod- 
ucts. Different types of fungi are commonly present on wood chip 
pile; rot fungi, blue stain fungi and moulds. Each fungis has its op- 
timum temperature and humidity. Fungi also differ in their ability to 
utilize different components of the biofuel; moulds are unable to de- 
grade lignin and only few species can degrade cellulose. Rot fungi 
on the other hand can attack all parts of the substrate and degrade 
it to varying degrees. Sporulation in fungi is their mechanisms for 
reproduction and survival. The spores are produced asexually in 
special spore carriers which are specific for each type of fungi. In 
stored wood chip pile the sporulation of moulds is the source of 
health hazard due to its ability to produce very large numbers of 
microspores in a short period. These microspores are usually air- 
borne and they are almost always present in air but their numbers 
differ with time, weather and location. Most people can tolerate the 
presence of these microfungi at concentrations up to 10® spore/m® 
air, but a more intense exposure of 10'° spores/m® air con provoke 
allergic reactions in certain individuals causing allergic alveolitis. 
The growth of different fungi on stored wood chips pile depends on 
the time and the system of storage that is used for that pile. In 
general, indoors storage, high moisture contents and excess of fine 
fractions are factors that could lead to intensive fungal activity. 
Handling of such material necessitate the use of protective helmet 
to avoid the risks of allergic reactions. (4 refs.) (au). 


456 (STEV-TB—-91-27, pp. 168-192) Handling and storing 
of chips at small and medium sized heating installations. 
Gislerud, O. (Centre for Contract Research and Project Manage- 
ment, Aas (NO)); Gjoelsjoe, S.; Thorkildsen, T. Statens Energiverk, 


Stockholm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 1988. 
(CONF-8812164—Vol.2: IEA/BE conference Task Ill/Activity 6 and 7 


on Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
task Ill/Activity 6 and 7. Volume 2 Drying and storage. 253p. Or- 
der Number DE92715873. Source: OSTI; NTIS (US Sales Only). 

Most types of biological fuel in solid form have a low energy 
density. This implies a demand for handling relatively large vol- 
umes and heavy weights of fuel per energy unit. The internal 
handling and storage of biological fuel is, in many respects, the 
single most important factor in terms of deciding whether a system 
is to be successful or not. This report provides a general descrip- 
tion of technical solutions that are common at heating plants 
utilizing chips or similar fuel. Furthermore, the report provides ex- 
amples of handling and storage arrangements at some smaller and 
medium sized heating installations. (4 refs., 21 figs.) (au). 


457 (STEV-TB—91-27, pp. 193-197:2) Wood fuel storage in 
large piles: Mechanisms and risks of self-ignition. Thoernqvist, 
T. (Swedish Univ. of Agricultural Sciences, Uppsala (SE). Dept. of 
Forest-Industry-Market Studies). Statens Energiverk, Stockholm 
(Sweden); Swedish Univ. of Agricultural Sciences, Garpenberg 
(Sweden). Dept. of Operational Efficiency. Nov 1988. (CONF- 
8812164—vOL.2: IEA/BE conference Task Ill/Activity 6 and 7 on 
Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
task Ill/Activity 6 and 7. Volume 2 Drying and storage. 253p. Or- 
der Number DE92715873. Source: OSTI; NTIS (US Sales Only). 

Experiences from fires in piles of wood fuel, piles of pulp chips 
and piles of sawdust and bark suggest that spontaneous ignition 
depends on different permeability in different parts of the piles. 
Consequently, the risk of spontaneous ignition could be defined as 
a flow/diffusion problem where transport of moisture, heat and oxy- 
gen should be the most important mechanisms. This statement is 
based on the fact that most fires have started in the border zone 
between compacted and uncompacted material or between differ- 
ent assortments with different particle sizes and/or moisture 
contents. Factors such as height of the pile, the orientation in the 
pile in relation to the prevailing wind, as well as precipitation and 
wind strength should be considered as secondary parameters, 
which influence the transport processes in the pile. However, it 
must be expected that all wood fuel with moisture contents above 
the fibre saturation point will become warm. Decisive factors for the 
height of the temperature in the pile are, among others: moisture 
content and moisture distribution of the fuel when pile is made, 
size of the pile, composition of components (wood, needies and 
bark), fraction size, degree of compaction, tree species and aera- 
tion of the pile. (au). 


458 (STEV-TB-91-27, pp. 198-215) Storage and energy 
economy of chunk and chip piles. Baadsgaard-Jensen, J. (Dan- 
ish Inst. of Forest Technology, Fredriksberg (DK)). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 
1988. (CONF-8812164—Vol.2: IEA/BE conference Task Iil/Activity 6 
and 7 on Production, storage and utilization of wood fuels, Uppsala 
(Sweden), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, 
storage and utilization of wood fuels: Proceedings of IEA/BE con- 
ference task Ill/Activity 6 and 7. Volume 2 Drying and storage. 
253p. Order Number DE92715873. Source: OSTI; NTIS (US Sales 
Only). 

The paper presents the results of a comparative investigation of 
storing chunks of varying size and chips. Conventional fuel chips 
were stored covered by tarpaulins. Chunks of 7.5, 10 and 15 cm 
lengths were stored covered and uncovered. Both chunks and 
chips were cut from summer-dried trees. The results demonstrated 
no difference between the three chunk sizes. The dry matter loss 
was much grater for chips than for chunks: 2.9% per month as 
against 0.3%. The moisture content in the uncovered chunk pile 
rose to about 60%, but remained nearly constant in the covered 
chunk pile. Hence the difference in loss of energy content: 0.2% 
per month in the covered chunk pile and 1.2% per month in the 
uncovered. The chips lost 3.3% of their energy content per month. 
(4 refs., 23 figs.) (au). 
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459 (STEV-TB-91-27, pp. 237-247) Indicative effects of 
outside storage on the fuel potential of Eucalyptus notens and 
Pinus radiata whole tree sections and chips. Shula, R.G. (For- 
est Research Institute, Rotorua (NZ)). Statens Energiverk, 
Stockholm (Sweden); Swedish Univ. of Agricultural Sciences, 
Garpenberg (Sweden). Dept. of Operational Efficiency. Nov 1988. 
(CONF-8812164—Vol.2: IEA/BE conference Task Ill/Activity 6 and 7 
on Production, storage and utilization of wood fuels, Uppsala (Swe- 
den), 6-7 Dec 1988; SLU-ISK-U—134-88). In Production, storage 
and utilization of wood fuels: Proceedings of IEA/BE conference 
task Il/Activity 6 and 7. Volume 2 Drying and storage. 253p. Or- 
der Number DE92715873. Source: OSTI; NTIS (US Sales Only). 
The objective of this poster-paper is to focus on selected, indica- 
tive analyses and results from investigations on the effects of 
outside storage in small piles on the fuel potential of whole tree 
sections and chips. Storage effects on a range of physical and 
chemical feedstock parameters were monitored from samples taken 
at 6, 9, and 13 months terms of storage. This poster-paper present 
results concerning the effects of storage on three feedstock param- 
eters of importance to ethanol conversion: moisture content, basic 
density, and carbohydrate level. For data analyses, feedstock sam- 
ples were categorised as fresh, wet, dry, or whole tree section 
depending on their condition at time of sampling. Included is a de- 
scription and supporting evidence of a modified water-immersion 
method for determining wood chip volume that gives results which 
are reproduceable and reasonable. During storage, results indicate 
that reduction in basic density is more severe in dry chip storage of 
P. radiata, -1.5%/month; while more severe in wet chip storage of 
E. nitens, -2.5%/month. For both species, whole tree section stor- 
age affected basic density the least; P. radiata, -0.4%/month; E- 
nitens, -0.8%/month. For illustrative purpose, the combined effect 
of outside storage on the fuel potential of feedstock for an ethanol 
plant was assessed. The effect is reflected in the need for a 
greater volume of stored feedstock, than fresh feedstock. Results 
indicate that storage of whole tree sections has a modest effect 
(+5%) on the volume of feedstock required. In contrast, both wet 
and dry wood chip storage can have a considerable effect (+13 to 
+76%) on the volume of feedstock required. (6 refs., 4 figs.) (au). 


460 (STEV-TB-91-28, pp. 68-80) Basic handling charac 
teristics of chunkwood and some other comminuted wood 
fuels. Mattsson, J.E. (Swedish Univ. of Agricultural Sciences, 
Garpenberg (SE). Dept. of Operational Efficiency). Statens 
Energiverk, Stockholm (Sweden); Swedish Univ. of Agricultural Sci- 
ences, Garpenberg (Sweden). Dept. of Operational Efficiency. 
1988. Project STEV-146-318. (CONF-8812164—Vol.1: IEA/BE con- 
ference Task Ill/Activity 6 and 7 on Production, storage and 
utilization of wood fuels, Uppsala (Sweden), 6-7 Dec 1988; SLU- 
ISK-U—133-88). In Production, storage and utilization of wood fuels: 
Proceedings of IEA/BE conference Task Ill/Activity 6 and 7. Vol- 
ume 1 Production and utilization. 114p. Order Number 
DE92715890. Source: OSTI; NTIS (US Sales Only). 

Operational problems in energy plants using wood fuel are usu- 
ally related to internal handling of the fuel. Therefore knowledge on 
basic handling characteristics of wood fuels is important when de- 
signing new installations. In order to provide design guidelines, the 
angle of repose, friction between fuel and different surfaces, freez- 
ing characteristics and tendency to bridge over outlet openings are 
studied in a research project at the Swedish University of Agricul- 
tural Sciences, Garpenberg. The project aims at finding relations 
between these handling characteristics and easily measured fuel 
properties. Measurement of the angle of repose and the friction be- 
tween fuels and surfaces were done according to well established 
routines. The angle of repose varied from 25 to 55 degrees de- 
pending on particle shape and moisture content. The higher ratio 
of particle length to thickness and proportion of hooked or long and 
thin particles, the higher angle of repose. The angle of static fric- 
tion between fuels and surfaces varied between 10 to 40 degrees 
depending on kind of surface and, for some combinations of fuel 
and surface, the moisture content. The friction generally followed 
the succession (highest first): rubber belt conveyor, concrete, 
stainless steel, particle board, uretan rubber and coated plywood. 
The tendency of bridging varied considerably depending on the 
proportion of hooked or long and thin particles, the bed depth over 
the outlet opening and the moisture content. High values of these 


factors had to be combined to cause high values of bridging. (24 
rets., 7 figs., 6 tabs.) (au). 


0950 Environmental Aspects 


461 (NEI-DK-653) Gasification in shaft furnaces with a 
view to cogeneration of heat and power: Partial report 3: 
Catalytic cracking of tar in synthesis gas. Divided flow ex- 
periments with hydrocracking catalysts. Energiministeriets 
Forskningsprogram. Anvendelse af biomasse til energiformaal. 
Pedersen, K. Dansk Teknologisk Inst., Taastrup (Denmark) 
Miljoeteknik. May 1991 51p. (in Danish). Contract EM-1383/88-3. 
Order Number DE92715321. Source: OSTI; NTIS (US Sales Only). 

EFP-88. 

An active and stable catalysator (nickel molybdenum sulphide) 
for the cracking of synthetic tar was used in experiments with a tar- 
containing gas, obtained from the gasification of straw. The aim 
was to discover which problems may have to be tackled in relation 
to the operation af a catalytic gas cleaning system based on hydro 
cracking where the tar is cracked and hydrogenized to lighter 
gaseous hydrocarbons which will increase the combustive proper- 
ties of the gas and thus make it more suitable as an engine fuel. 
Results could be used in relation to the design of a decentral co- 
generation plant fuelled with straw, making such a system less 
pollutive in use. The experiments and their results are described in 
detail, and illustrated with diagrams and tables. (AB) 18 refs. 


0960 Health and Safety 


Refer also to citation(s) 455 


0980 Waste Management 
Refer also to citation(s) 416, 422 


462 (IVL-B—1024) Chemical speciation of major elements 
and trace metals in solid wastes. Lee, Ying Hua. Swedish Envi- 
ronmental Research Inst., Goeteborg (Sweden). 30 May 1991. 24p. 
Order Number DE92715954. Source: OST!; NTIS (US Sales Only). 

The speciation of trace/major elements was examined in four 
types of solid waste (pulverized coal combustion fly ash, desul- 
phurization product, waste incineration fly ash and wood fly ash). 
The elements studied were Pb, Cd, Cr, Cu, As, Zn, Al, Fe, Mn, V, 
Mg, Va, K, Na, P, Si, S and Cl. The main objective of this study 
are to: * provide the information on the environmental behaviour of 
trace toxic elements with respect to mobility, bioavailability and 
leachability with waste solids especially to classify the risk for po- 
tential environmental mobility of toxic trace metals, * provide 
qualitative evidence regarding the possible forms of the association 
of the major elements, * estimate the acid neutralizing capacity of 
the leachable fraction in the waste materials. The solid waste was 
divided into five fractions for sequential extraction study - ex- 
changeable, bound to carbonate, bound to amorphous iron and 
manganese oxide, bound to sulphide, and residual fraction. The to- 
tal concentrations for major elements in the four waste solids 
ranged from 200 to 280000 mg/kg and for trace metal ranged from 
<0.4 to 26090 mg/kg. Wood fly ash has a much greater leachable 
alkalinity compared with coal fly ash and waste incineration fly ash. 
Desulphurization products has low leachable alkalinity. In non- 
residual fractions, the leachable fraction of the major elements, 
such as Ca, Mg, K and Na represent the largest portion, except K 
and Na in coal ash and Na in wood ash. The reducible fractions of 
Mn, Fe and Al make up the most or next most important portion 
among the non-residual fractions. Among the trace elements, the 
extraction data of the leachable fractions for coal and wood fly 
ashes indicates that Cd will display the greatest environmental mo- 
bility, followed by As>Cu>Zn>Pb. For refuse fly ash all these five 
trace metals will exhibit great environmental mobility. 


0990 Products and By-Products 


Refer also to citation(s) 443 





ERA Vol. 17, No. 1 77 





10 SYNTHETIC FUELS 
1002 Production 





10 SYNTHETIC FUELS 


1002 Production 
Refer also to citation(s) 8. 15. 24. 25, 26, 30. 31, 34, 90, 558 


1005 Transport, Handling, and Storage 


Refer also to citation(s) 459 


13 HYDRO ENERGY 


1301 Resources and Availability 


463 (NVE-E-PUB-32) Developed hydropower per 1 Jan- 
uary 1990. Jensen, T.; Kielland, E.; Korvaid, A.; Norbom, S.; 
Slapgaard, J. Norges Vassdrags- og Energiverk, Oslo (Norway). 
Sep 1990. 65p. (in Norwegian). Order Number DE92715817. 
Source: OSTI: NTIS (US Sales Only). 

The publication contains a statistical survey of developed hy- 
dropower in Norway. There are 533 plants over 1 MW in operation 
as of 1 January 1990, with a total mean annual generation of 
107.816 GWh and maximum capacity of 26,557 MW. 20 figs., 20 
tabs. 


1303 Plant Design and Operation 


464 (DOE/ID/12481—3) Inexpensive cross-flow  hy- 
dropower turbine at Arbuckle Mountain Hydroelectric Project: 
Final operation and maintenance report. Ott Engineering, Inc., 
Bellevue, WA (United States). Jul 1991. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC07- 
841D12481. Order Number DE92002716. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the first three and half years of operation 
and maintenance on the Arbuckle Mountain Hydroelectric Project. 
Located on a flashy mountain stream in northern California, the 
project was designed, built and tested through a Cooperative 
Agreement between the US DOE and OTT Engineering, Inc. 
(OTT). The purpose of the Agreement is to build and intensively 
test an inexpensive American-made cross-flow turbine and to pro- 
vide information to the DOE on the cost, efficiency, operation, and 
maintenance of the unit. It requires that OTT document for DOE a 
summary of the complete operating statistics, operation and main- 
tenance cost, and revenues from power sales for a two-year 
operating period. Several unique events occurred between the ini- 
tial start-up (December 1986) and the beginning of the 1989 
generation season (October 1988) that delayed the first year’s full 
operation and provided unique information for a demonstration 
project of this type. Accordingly, this report will discuss certain 
major problems experienced with the design, operation and mainte- 
nance, and energy production, as well as the operation and 
maintenance costs and value of the power produced for the first 
three and half years of operation. 9 figs., 2 tabs. 


1305 Economic, Industrial and Business Aspects 
Refer also to citation(s) 826, 897 


1306 Environmental Aspects 
Refer also to citation(s) 1772, 1773 


465 (DOE/BP/00631—1) Hood River Production Master 
Plan. O'Toole, P. (Confederated Tribes of the Warm Springs 
Reservation of Oregon, OR (United States)). Confederated Tribes 
of the Warm Springs Reservation of Oregon, OR (United States); 
Oregon Dept. of Fish and Wildlife, Portland, OR (United States). 
Jul 1991. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract BI79-89BP00631. Order Number 
DE92000990. Source: OSTI; NTIS; GPO Dep. 


The Northwest Power Planing Council's (Council) 1987 Columbia 
River Fish and Wildlife Program (Program) authorizes the develop- 
ment of artificial production facilities to raise chinook salmon and 
steelhead for enhancement in the Hood, Umatilla, Walla Walla, 
Grande Ronde and Imnaha rivers and elsewhere. These artificial 
production facilities, known as the Northeast Oregon Hatchery 
Project (NEOH), will be used to supplement natural production in 
these rivers. Measure 703(f) (5) of the Program further states that 
prior to design of the facilities, a master plan will be developed by 
the tribes and fish agencies for review and approval by the Coun- 
cil. On February 26, 1991 the Council agreed to “disaggregate” 
Hood River from the Northeast Oregon Hatchery Project, and 
instead, link the Hood River Master Plan (now the Hood River Pro- 
duction Plan) to the Pelton Ladder Project (Pelton Ladder Master 
Plan 1991). The Hood River Production Plan (HRPP) and Pelton 
Ladder Project are linked because (1) the Pelton Ladder Master 
Plan identifies the Hood River Subbasin as a destination for spring 
chinook smolts produced by the Pelton Ladder Project, and (2) the 
Hood River Production Plan identifies a need for this spring 
chinook production. Disaggregation will allow the Hood River Pro- 
duction Plan to proceed in a more timely manner than if it were 
treated as a part of the Northeast Oregon Hatchery Project. This 
document presents the Master Plan and its recommendations to in- 
crease productivity. 21 refs., 4 figs., 24 tabs. 


466 (DOE/BP/00631-2) Hood River Production Master 
Plan: Appendices, 1991. O'Toole, P. (Confederated Tribes of the 
Warm Springs Reservation of Oregon, OR (United States)). Con- 
federated Tribes of the Warm Springs Reservation of Oregon, OR 
(United States); Oregon Dept. of Fish and Wildlife, Portland, OR 
(United States). Jul 1991. 194p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-89BP00631. Order 
Number DE92000989. Source: OSTI; NTIS; GPO Dep. 

This document contains the compiled abstracts for the Hood 
River Production Master Plan. Included is data for juvenile hatchery 
releases of rainbow trout; sea run cutthroat trout; spring chinook, 
summer steelhead and winter steelhead; release of adult coho, 
summer steelhead and winter steelhead; and fry releases of spring 
chinook, winter steelhead and rainbow trout. Also included is an 
additional report — Genetic Risk Assessment of the Hood River 
Component. This report addresses the potential change in the ge- 
netic composition of native species resulting from stocking of 
fishery raised steelhead and chinook. This report is the first part of 
a process to insure that no avoidable and irreversible changes in 
the genetic diversity of Hood River species occur. 90 refs., 26 figs., 
13 tabs. (MHB) 


467 (DOE/BP-1692) Yakima Basin Fish Passage Project, 
Phase 2: Environmental assessment. Bureau of Reclamation, 
Boise, ID (United States). Pacific Northwest Region. Aug 1991. 
131p. Sponsored by USDOE, Washington, DC (United States). 
(DOE/EA-0458). Order Number DE92000908. Source: OSTIi; 
NTIS; INIS; GPO Dep. 

Implementation of the Yakima Basin Fish Passage Project — 
Phase 2 would significantly improve the production of anadromous 
fish in the Yakima River system. The project would provide offsite 
mitigation and help to compensate for lower Columbia River hydro- 
electric fishery losses. The Phase 2 screens would allow greater 
numbers of juvenile anadromous fish to survive. As a conse- 
quence, there would be higher returns of adult salmon and 
steelhead to the Yakima River. The proposed action would play an 
integral part in the overall Yakima River anadromous fish enhance- 
ment program (fish passage improvement, habitat enhancement, 
hatchery production increases, and harvest management). These 
would be environmental benefits associated with implementation of 
the Fish Passage and Protective Facilities Phase 2 Project. Based 
on the evaluation presented in this assessment, there would be no 
significant adverse environmental impacts if the proposed action 
was carried forward. No significant adverse environmental effects 
have been identified from construction and operation of the Yakima 
Phase 2 fish passage project. Proper design and implementation of 
the project will ensure no adverse effects will occur. Based on the 
information in this environmental analysis, BPA’s and Reclama- 
tion's proposal to construct these facilities does not constitute a 
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major Federal action that could significantly affect the quality of the 
human environment. 8 refs., 4 figs., 6 tabs. 


468 (DOE/BP/03947—1) Wildlife protection, mitigation, 
and enhancment plan: Minidoka Dam: Final report. Meuleman, 
G.A.; Martin, R.C.; Hansen, H.J. Idaho Dept. of Fish and Game, 
Boise, ID (United States). Apr 1991. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-90BP03947. 
Order Number DE92000994. Source: OSTI; NTIS; GPO Dep. 

A wildlife protection, mitigation, and enhancement plan has been 
developed for the US Bureau of Reclamation’s Minidoka Dam and 
Reservoir in south-central Idaho. Specific objectives of this study 
included the following: Develop protection, mitigation, and en- 
hancement goals and objectives for target wildlife species; identity 
potential protection, mitigation, and enhancement opportunities to 
achieve the mitigation objectives; and coordinate project activities 
with agencies, tribes, and the public. The interagency work group 
previously assessed the impacts of Minidoka Dam on wildlife. 
There were estimated losses of 10,503 habitat units (HU’s) for 
some target wildlife species and gains of 5,129 HU's for other tar- 
get species. The work group agreed that mitigation efforts should 
be directed toward target species that were negatively impacted by 
Minidoka Dam. They developed the following prioritized mitigation 
goals: 1,531 river otter HU’s in riparian/river habitat, 1,922 sage 
grouse HU’s in shrub-steppe (sagebrush-grassland) habitat, 1,746 
mule deer HU’s in shrub-steppe habitat, and 175 yellow warbler 
HU’s in deciduous scrub-shrub wetland habitat. The work group 
proposed the following preferred mitigation options, in priority or- 
der: Provide benefits of 1,706 river otter and yellow warbler HU’s 
by protecting and enhancing riparian/river habitat in south central 
Idaho; and provide benefits of 3,668 sage grouse and mule deer 
HU's by protecting and enhancing shrub-steppe (sagebrush- 
grassland) habitat. 38 refs., 2 figs., 5 tabs. 


469 (DOE/BP/07103—1) Libby/Hungry Horse dams 
wildlife mitigation habitat protection. Wood, M. Montana Dept. 
of Fish, Wildlife and Parks, Helena, MT (United States). Apr 1991. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-90BP07103. Order Number DE92000996. Source: 
OSTI; NTIS; GPO Dep. 

The Columbia River Basin Fish and Wildlife Program identified 
mitigation goals for Hungry Horse and Libby dams (1987). Specific 
programs goals included: (1) protect and/or enhance 4565 acres of 
wetland habitat in the Flathead Valley; (2) protect 2462 acres of 
prairie habitat within the vicinity of the Tobacco Plains Columbian 
sharp-tailed grouse; (3) protect 8590 acres riparian habitat in north- 
west Montana for grizzly and black bears; and (4) protect 11,500 
acres of terrestrial furbearer habitat through cooperative agree- 
ments with state and federal agencies and private landowners. The 
purpose of this project is to continue to develop and obtain infor- 
mation necessary to evaluate and implement specific wildlife 
habitat protection actions in northwestern Montana. This report 
summarizes project work completed between May 1, 1990, and 
December 31, 1990. There were three primary project objectives 
during this time: obtain specific information necessary to develop 
the mitigation program for Columbian sharp-tailed grouse; continue 
efforts necessary to develop, refine, and coordinate the mitigation 
programs for waterfowl/wetlands and grizzly/black bears; determine 
the opportunity and appropriate strategies for protecting terrestrial 
furbearer habitat by lease or management agreements on state, 
federal and private lands. 19 refs., 1 tab. 


470 (DOE/BP/18488—1) Columbia River stock identifica- 
tion study: Validation of genetic method: Annual report. 
Milner, G.B. (National Marine Fisheries Service, Seattle, WA 
(United States). Coastal Zone and Estuarine Studies Div.); Teel, 
D.J.; Utter, F.M.; Burley, C.L. National Marine Fisheries Service, 
Seattle, WA (United States). Coastal Zone and Estuarine Studies 
Div. Jun 1981. 54p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract Al79-80BP18488. Order Number 
DE92000992. Source: OSTI; NTIS; GPO Dep. 

The reliability of a method for obtaining maximum likelihood esti- 
mate of component stocks in mixed populations of salmonids 
through the frequency of genetic variants in a mixed population 
and in potentially contributing stocks was tested in 1980. A data 
base of 10 polymorphic loci from 14 hatchery stocks of spring 


chinook salmon of the Columbia River was used to estimate pro- 
portions of these stocks in four different “blind” mixtures whose true 
composition was only revealed subsequent to obtaining estimates. 
The accuracy and precision of these blind tests have validated the 
genetic method as a valuable means for identifying components of 
stock mixtures. Properties of the genetic method were further ex- 
amined by simulation studies using the pooled data of the four 
blind tests as a mixed fishery. Replicated tests with samples sizes 
between 100 and 1,000 indicated that actual standard deviations 
on estimated contributions were consistently lower than calculated 
standard deviations; this difference diminished as sample size in- 
creased. It is recommended that future applications of the method 
be preceded by simulation studies that will identify appropriate lev- 
els of sampling required for acceptable levels of accuracy and 
precision. Variables in such studies include the stocks involved, the 
loci used, and the genetic differentiation among stocks. 8 refs., 6 
figs., 4 tabs. 


471 (DOE/BP/95906-2) ELISA-based segregation of 
adult spring chinook salmon for contro! of bacterial kidney 
disease: Annul report FY 1990. Winton, J.R. (National Fisheries 
Research Center, Portland, OR (United States)); Long, J.J.; Diehm, 
R.L.; Lehner-Fourier, J.M.; Kim, A.; Kaatari, S.L.; Rockey, D.D.; 
Wiens, G.D.; Gilkey, L.L. National Fisheries Research Center, Port- 
land, OR (United States); Oregon State Univ., Corvallis, OR 
(United States). Dec 1990. 60p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG79-89BP95906. Order 
Number DE92000995. Source: OSTI; NTIS; GPO Dep. 

Bacterial kidney disease (BKD), caused by Renibacterium 
salmoninarum (RS), is a serious disease of salmonid fish world- 
wide. The disease has a major impact on spring chinook salmon 
populations in the Columbia River system. There is strong evi- 
dence that RS can be transmitted from parent to progeny, and 
segregation of progeny based on levels of antigen detected in 
adult fish may obviate this mode of transmission. Results from the 
second year of a four year study to investigate segregation of 
broodstock as a tool for controlling BKD are presented. To segre- 
gate the progeny of adult fish infected with RS we have used 
enzyme-linked immunosorbent assays (ELISAs) optimized in the 
first year of this project. Gametes from fish either injected with ery- 
thromycin or receiving no antibiotic injection were successfully 
segregated into groups having either high or low levels of the RS 
soluble antigen. Screening of eggs from infected adults has not 
revealed any detectable antigen present in the egg tissue. Devel- 
opment of a rapid, field ELISA has been accomplished this year. 
The field ELISA utilizes monocional antibodies currently employed 
in the monoclonal antibody-based ELISA. The sensitivity of the 
field ELISA approaches that of the monocional ELISA, and has 
been tested on 150 adult chinook salmon. A high correlation exists 
between samples assayed by the monoclonal ELISA, field ELISA, 
and direct FAT. An alternative system for detecting RS soluble 
antigen, the Western blot, has also been improved. Using a chemi- 
luminescent substrate, the sensitivity of detection has been 
increase 50-100 fold. 16 refs., 15 figs., 2 tabs. 


472 (NVE-E-PUB-30) Climatic changes and water 
resources: Contribution to the inter-departmental climate elu- 
cidation. Saelthun, N.R.; Bogen, J.; Flood, M.H.; Laumann, T.; 
Roald, L.A.; Tvede, A.M.; Wold, B. Norges Vassdrags- og Ener- 
giverk, Oslo (Norway). Apr 1990. 106p. (in Norwegian). Order 
Number DE92715815. Source: OSTI; NTIS (US Sales Only). 

The report describes physical and to some extent socio- 
economical consequences of climate change on Norwegian water 
courses and water resources. The investigation is based on climate 
scenarios reported by a Norwegian expert team. The analysis is 
based on simulations of the effects on runoff, soil water and snow 
cover, and assessments of effects on glaciers, water temperature 
and ice cover. The consequences for erosion, floods and hy- 
dropower are analysed, and impacts on agriculture, recreation, 
water supply and water resources management are considered. 28 
figs., 26 tabs., 51 refs. 


473 (SV-U-91-27) Cofterdams - collapses and near acci- 
dents at Swedish hydro power plants. Bartsch, M. (Royal Inst. 
of Tech., Stockholm (SE). Dept. of Hydraulic Engineering). Vatten- 
fall Utveckling AB, Aelvkarieby (Sweden). 20 Sep 1990. 54p. (in 





ERA Vol. 17, No. 1 79 





13 HYDRO ENERGY 
1306 Environmental Aspects 





Swedish). Order Number DE92715914. Source: OSTI; NTIS (US 
Sales Only). 

Examination paper. 

This thesis deals with planning and construction of cofferdams 
for regulation of watercourses in Sweden. The central point has 
been put on safety matters. By way of introduction a general pre- 
sentation of cofferdams is made. Investigations made at future dam 
sites are described, and connections between safety and hydrologi- 
cal conditions are illustrated. Different methods for diversion of 
stream flows are presented as well as common types of cofferdams 
with matching fields of application and design and safety aspects. 
Dimensioning of cofferdams and estimation of leakage are touched 
upon. The central part of the work contains sections connected 
with near-accidents and collapses. Frequent reasons for damage 
on cofferdams are described as weil as desired preparedness for 
accidents and division of responsibilities. Four case studies of 
cofferdams during construction, where problems occurred, are pre- 
sented. The events at the dam sites have been documented and 
analysed to evaluate experiences and create feedback. 


474 (SV-UH-91-26) The size of minimum flow consider- 
ing environmental and fishery demands: Report 3, Review of 
research activities in Sweden and abroad. Greenberg, L.; Her- 
rmann, J.; Malmavist, B.; Nilsson, Bengt; Svedaeng, M.; Svensson, 
B.; Sjoestroem, P. Vattenfall Utveckling AB, Aelvkarleby (Sweden). 
10 Apr 1991. 115p. (in Swedish). Order Number DE92715916. 
Source: OSTI; NTIS (US Sales Only). 

Hydropower exploitation inevitably reduces the flow in parts of 
the watercourse. To meet environmental and fishery demands 
some water is frequently spilled in these ‘dry’ stretches. In Sweden 
the size of the minimum flow is often based on what is thought to 
be the requirements of primarily fish but this judgement is seldom 
founded on objective facts. This literature review aims at identifying 
important research areas in Sweden with special emphasis on min- 
imum flow questions. A changed water flow and/or a changed 
water level influence a number of physical and chemical parame- 
ters and subsequently the organism communities. At low 
waterflows the ground water have a proportionally bigger influence 
in the water course and ground water in- and outflow areas in the 
bottom bed could possibly constitute different habitats and refuges 
for some organisms or life cycle stages. A stable water flow over 
some critical level frequently cause large algae and macrophyte 
biomass often to the detriment of species diversity. There is need 
for better understanding of what factors cause mass developments 
of some species and to what extent the vegetation serves as food 
and shelter for other organisms. The effects of changes in flow on 
the bottom fauna and fish are numerous and complicated. There is 
a lack of understanding whether observed patterns are due to 
biotic (competition, predation) or abiotic factors but also if it is pos- 
sible to extend observations from one region to another. In 
Sweden thorough documentation of the fauna and flora before and 
after a hydropower exploitation is lacking. In USA and Norway in- 
stream flow models have been developed and used to maximize 
fish habitat at different minimum flows. Although these models do 
not sufficiently take into account biological criteria it should be of 
value to test and evaluate some of these models in Sweden. (sev- 
eral hundred refs.). 


14 SOLAR ENERGY 


475 (DOE/CH/10093-98) Solar thermal energy contract 
list, fiscal year 1990: Programs in utility technologies. Solar 
Energy Research Inst., Golden, CO (United States). Sep 1991. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE91002175. Source: 
OSTI; NTIS; GPO Dep. 

The federal government has conducted the national Solar Ther- 
mal Technology Program since 1975. Its purpose is to provide 
focus, direction, and funding for the development of solar thermal 
technology as an energy option for the United States. This year’s 
document is more concise than the summaries of previous years. 
The FY 1990 contract overview comprises a list of all subcontracts 
begun, ongoing, or completed during FY 1990 (October 1, 1989, 
through September 30, 1990). Under each managing laboratory 


projects are listed alphabetically by project area and then by sub- 
contractor name. Amount of funding milestones are listed. 


1401 Resources and Availability 
Refer also to citation(s) 539 


1403 Economic, Industrial, and Business Aspects 


476 (NEI-DK-661) Preliminary investigation of the mar- 
ket for Danish solar collectors in Western Germany. Baastrup 
Jacobsen, E. Dansk Teknisk Oplysningstjeneste, Copenhagen 
(Denmark). Apr 1991 82p. (In Danish). Contract ENS-UVE-90.0193. 
Order Number DE92715355. Source: OSTI; NTIS (US Sales Only). 

The general use of solar energy in Germany, and German regu- 
lations concerning standardization, type performance testing and 
authorization, and subsidies for solar energy systems, are de- 
scribed. It is concluded that Germany presents an expanding 
market for solar collector systems. The government encourages, 
and is generous in its subsidies to, solar energy initiatives. At 
present there are only 49 suppliers of solar energy systems in this 
country. It is recommended that individual German competitors and 
their distribution and marketing methods should be analysed in 
addition to the toll system and import/export statistics. It is also ad- 
vised that prospective Danish exporters should investigate the 
market for solar collector systems connected to district heating net- 
works and swimming pools. (AB). 


477 (NEI-DK-662) Preliminary investigation of the 
market for Danish solar collectors in Western Germany: Sup- 
plement A. Public system of subsidies. Baastrup Jacobsen, E. 
Dansk Teknisk Oplysningstjeneste, Copenhagen (Denmark). 1991 
158p. (In Danish). Order Number DE92715357. Source: OSTI; 
NTIS (US Sales Only). 

This supplement (to a publication of the same name) contains 
details of possibilities for foreign firms, interested in exporting solar 
collectors to the German market, of obtaining financial support 
from authorities in specific areas of Germany. Information on taxes 
is also given. (AB). 


478 (NEI-DK-663) Preliminary investigation of the 
market for Danish solar collectors in Western Germany: Sup- 
plement B. Brochures. Dansk Teknisk Oplysningstjeneste, 
Copenhagen (Denmark). Apr 1991 198p. (In Danish). Contract 
ENS-UVE-90.0193. Order Number DE92715359. Source: OSTI; 
NTIS (US Sales Only). 

This supplement (to a publication of the same name) contains 
information (in the form of photocopies of relevant brochures pub- 
lished in Germany) useful to Danish firms who are interested in 
exporting solar collectors to the German market. (AB). 


479 (NEI-DK-668) Solar heating in Denmark: Small 
plants. Informationssekretariatet for Vedvarende Energi, Taastrup 
(Denmark). [1991] 23p. Contract ENS-51181-91.0039. Order Num- 
ber DE92715396. Source: OSTI; NTIS (US Sales Only). 

Also published in Danish and German. 

The Nordic climate is not the sunniest on earch. The Danish so- 
lar heating plant manufactureres have therefore had to develop 
some of the world’s most efficient solar heating plants. A dynamic 
Danish government policy to promote renewable energy has like- 
wise supported this development. This folder shows examples of 
small Danish solar heating plants for production of domestic hot 
water in single-family houses. Principle emphasis is given to Dan- 
ish products. Each manufacturer is presented with a typical plant 
as well as a description of the rest of the firm's solar heating pro- 
gramme. The folder indicates the size of each plant, the materials 
used and respective output for Danish and southern European cli- 
mates. At the end of the folder a short description is to be found of 
two more Danish companies which deliver system-approved plants 
in Denmark - plants which are produced by the afore mentioned 
manufacturers. Finally a foreign manufacturer is mentioned, whose 
products are also system approved in Denmark. (author). 
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1405 Solar Energy Conversion 
Refer also to citation(s) 205, 1806 


480 (DOE/CH/10093—117) Photovoltaic fundamentals. 
Pitchford, P.; Jones, J.; Glenn, B. (eds.); Cook, G.; Billman, L.; Ad- 
cock, R. Solar Energy Research Inst., Gokden, CO (United States). 
Sep 1991. 63p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. (SERI/TP—220-3957). 
Order Number DE91015001. Source: OSTI; NTIS; INIS; GPO Dep. 

This booklet describes how PV devices and systems work. It 
also describes the specific materials ‘and devices that are most 
widely used commercially as of 1990 and those that have the 
brightest prospects. Students, engineers, scientists, and others 
needing an introduction to basic PV technology, and manufacturers 
and consumers who want more information about PV systems 
should find this booklet helpful. We begin with an overview and 
then explain the rudimentary physical process of the technology, 
the photovoltaic effect. Next, we consider how scientists and engi- 
neers have harnessed this process to generate electricity in silicon 
solar cells, thin-film devices, and high-efficiency cells. We then look 
at how these devices are incorporated into modules, arrays, and 
power-producing systems. We have written and designed this book 
so that the reader may approach the subject on three different lev- 
els. First, for the person who is in a hurry or needs a very cursory 
overview, in the margins of each page we generalize the important 
points of that page. Second, for a somewhat deeper understand- 
ing, we have provided ample illustrations, photographs, and 
captions. And third, for a thorough introduction to the subject, the 
reader can resort to reading the text. 


481 (NREL/TP-214-4433) Investigations of CulnSe2 thin 
films and contacts: Annual subcontract report, 1 January 
1990-28 February 1991. Nicolet, M.A. (California Inst. of Tech., 
Pasadena, CA (United States)). National Renewable Energy Lab., 
Golden, CO (United States); California Inst. of Tech., Pasadena, 
CA (United States). Oct 1991. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002192. Source: OSTI; NTIS; GPO Dep. 

This report describes research into electrical contacts for copper 
indium diselenide (CulnSe2) polycrystalline thin films used for solar 
cell applications. Molybdenum contacts have historically been the 
most promising for heterojunction solar cells. This program studied 
contact stability by investigating thermally induced bilayer reactions 
between molybdenum and copper, indium, and selenium. Because 
selenization is widely used to fabricate CulnSez thin films for pho- 
tovoltaic cells, a second part of the program investigated how the 
morphologies, phases, and reactions of pre-selenization Cu-In 
structures are affected by the deposition process and heat treat- 
ments. 7 refs., 6 figs. 


482 (SAND-90-1821) 1990 DOE/SANDIA crystalline pho- 
tovoltaic technology project review meeting. Ruby, D.S. (ed.). 
Sandia National Labs., Albuquerque, NM (United States). Jul 1990. 
217p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-9008124—: 1990 
DOE/Sandia crystalline photovoltaic technology project review 
meeting, Albuquerque, NM (United States), 7-9 Aug 1990). Order 
Number DE92002218. Source: OSTI; NTIS; GPO Dep. 

This document serves as the proceedings for the annual project 
review meeting held by Sandia's Photovoltaic Cell Research Divi- 
sion and Photovoltaic Technology Division. It contains information 
supplied by each organization making a presentation at the meet- 
ing, which was held August 7 through 9, 1990 at the Sheraton 
Hotel in Albuquerque, New Mexico. Sessions were held to discuss 
national photovoltaic programs, one-sun crystalline silicon cell re- 
search, concentrator silicon cell research, concentrator 3-5 cell 
research, and concentrating collector development. 


483 (SAND-91-0433C) The effects of concentrated ultra- 
violet light on high-efficiency silicon solar cells. Ruby, D.S.; 
Schubert, W.K. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-911055— 
2: 22. IEEE photovoltaic specialists conference, Las Vegas, NV 


(United States), 7-11 Oct 1991). Order Number DE92000980 
Source: OSTI; NTIS; GPO Dep. 

The importance of stability in the performance of solar cells is 
clearly recognized as fundamental. Some of the highest efficiency 
silicon solar cells demonstrated to date, such as the Point Contact 
solar cell and the Passivated Emitter solar cell, rely upon the pas- 
sivation of cell surfaces in order to minimize recombination, which 
reduces cell power output. Recently, it has been shown that 
exposure to ultraviolet (UV) light of wavelengths present in the ter- 
restrial solar spectrum can damage a passivating silicon-oxide 
interface and increase recombination. In this study, we compared 
the performance of Point Contact and Passivated Emitter solar 
cells after exposure to UV light. We also examined the effect of UV 
exposure on oxide-passivated silicon wafers. We found that current 
Passivated Emitter designs are stable at both one-sun and under 
concentrated sunlight. The evolution of Point Contact concentrator 
cell performance shows a clear trend towards more stable cells. 15 
refs., 18 figs. 


484 (SAND-91-0434C) [Preoxidation cleaning optimiza- 
tion for crystalline silicon]. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-911055-3: 22. IEEE photovoltaic specialists conference, 
Las Vegas, NV (United States), 7-11 Oct 1991). Order Number 
DE92000981. Source: OST!; NTIS; GPO Dep. 

A series of controlled experiments has been performed in San- 
dia’s Photovoltaic Device Fabrication Laboratory to evaluate the 
effect of various chemical surtace treatments on the recombination 
lifetime of crystalline silicon wafers subjected to a high-temperature 
dry oxidation. From this series of experiments we have deduced a 
relatively simple yet effective cleaning sequence. We have also 
evaluated the effect of different chemical damage-removal etches 
for improving the recombination lifetime and surface smoothness of 
mechanically lapped wafers. This paper presents the methodology 
used, the experimental results obtained, and our experience with 
using this process on a continuing basis over a period of many 
months. 7 refs., 4 figs., 1 tab. 


485 (SAND—91-0456C) [Mfactor: A PC-based program 
for general spectral mismatch corrections]. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-911055-1: 22. IEEE photovoltaic specialists 
conference, Las Vegas, NV (United States), 7-11 Oct 1991). Order 
Number DE92000976. Source: OSTI; NTIS; GPO Dep. 

Reference cells are frequently used to determine incident light in- 
tensity during solar cell performance measurements. A problem 
arises when comparisons are made between cells tested under dif- 
ferent spectral irradiances (spectra). This paper describes an 
IBM-PC compatible computer program, called Mfactor, developed 
in the Photovoltaic Device Measurement Laboratory (PDML) at 
Sandia that uses a generalized procedure for making spectral mis- 
match corrections. The program operation is described, and 
several examples are given. A new method to calibrate primary 
reference cells using a National Institute of Standards and Technol- 
ogy (NIST) lamp in conjunction with Mfactor is also presented. 4 
rets., 4 figs., 6 tabs. 


486 (SAND-91-2164C) Enhancing solar photocatalytic 
detoxification by adsorption of porphyrins onto TiO2. Ma- 
jumder, S.A. (New Mexico Univ., Albuquerque, NM (United States). 
Dept. of Chemistry); Ondrias, M.R.; Prairie, M.R.; Shelnutt, J.A. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109259-12: 1. international 
congress on environmentally conscious manufacturing, Santa Fe, 
NM (United States), 18 Sep 1991). Order Number DE92002363. 
Source: OSTI; NTIS; GPO Dep. 

Titanium dioxide (TiO2) is a known photocatalyst for solar detoxi- 
fication of water containing organic contaminants including PCB's 
and dioxins. Unfortunately, the UV light used by the photocatalyst 
only comprises about 4% of the strong spectrum. Metalloporphyrins 
strongly absorb in the visible and near infrared region. Using visi- 
ble light, we have investigated Ni(II) uroporphyrin (NiUroP), 
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Sn(IV)Clp uroporphyrin (SnUroP) and Sn(IV)Clo _ tetrakis(p- 
carboxyphenyl) porphyrin (SnTCPP) as possible enhancers of 
destruction of a model organic compound, salicylic acid (SA). by 
means of photosensitization of colloidal TiO2 particles. All three 
porphyrins are found to adsorb reversibly onto the colloidal TiO. 
upon variation of pH. Adsorption of porphyrins results in the in- 
creased colloidal stability of fine TiO. particles in the pH range 
5-8. While NiUroP on TiO2 does not show any enhancement of 
photodestruction, the adsorption of SnUroP increases the destruc- 
tion rate compared to that of the bare TiO2 surface. The effect of 
ambient oxygen on the observed photolability of the Sn porphyrins 
and enhancement of photodestruction of SA was also investigated. 
SnTCPP does not photodecompose upon illumination either in the 
presence or absence of TiO, but neither does it bind to the photo- 
catalyst at pH 6. At pH 4.5 it adsorbs onto TiO, but it also 
photodecompose at this pH. We are attempting to stabilize the ad- 
sorbed porphyrins by adding suitable peripheral substituents onto 
the porphyrin macrocycle. 27 rets., 6 figs. 


487 (TKK-KO/LTK-43) Solar fuels: A literature survey. 
Vitanen, M. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. 
of Thermal Engineering. 1990. 20p. Order Number DE92728393. 
Source: OSTI; NTIS (US Sales Only). 

The aim of this paper is to give a review concerning the storage 
of solar energy by converting it to chemicai energy. This is based 
on several articles published during the last fifteen years. The 
methods to convert solar energy to chemical energy, e.g. to pro- 
duce hydrogen, can be divided into three different methods. The 
most common one is probably the usage of solar cells, thus the 
solar energy is first converted into electrical energy and further the 
water is splitted electrochemically to produce hydrogen. It could be 
also done in a photoelectrochemical cell. Or simply photochemi- 
cally. Photobiological systems can also be considered as 
photochemical system, although it is discussed separately from the 
photochemical systems. These three last mentioned methods will 
be discussed in this paper. 


1407 Solar Thermal Power Systems 
Refer also to citation(s) 492, 919 


488 (SAND-91-0862) Structural analysis of a reflux pool 
boiler solar receiver. Hoffman, E.L.; Stone, C.M. Sandia National 
Labs., Albuquerque, NM (United States). Jun 1991. 52p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE92002211. Source: OSTI; 
NTIS; GPO Dep. 

Coupled thermal-structural finite element calculations of a reflux 
pool-boiler solar receiver were performed to characterize the oper- 
ating stresses and to address issues affecting the service life of the 
receiver. Analyses performed using shell elements provided infor- 
mation for receiver material selection and design optimization. 
Calculations based on linear elastic fracture mechanics principles 
were performed using continuum elements to assess the vulnera- 
bility of a seam-weld to fatigue crack growth. All calculations were 
performed using ABAQUS, a general purpose finite element code, 
and elements specifically formulated for coupled thermal-structural 
analysis. Two materials were evaluated: 316L SS and Haynes 230 
alloys. The receiver response was simulated for a combination of 
Structural and thermal loads that represent the startup and operat- 
ing conditions of the receiver. For both materials, maximum 
stresses in the receiver developed shortly after startup due to un- 
even temperature distribution across the receiver surface. The 
largest effective stress was near yield in the 316L SS receiver and 
below 39 percent of yield in the Haynes 230 receiver. The calcula- 
tions demonstrated that stress reductions of over 25 percent could 
be obtained by reducing the aft dome thickness to one closer to 
the absorber. The fatigue calculations demonstrated that the stress 
distribution near the seam-weld notch depends primarily on the 
Structural load created by internal pressurization of the receiver 
rather than the thermal, indicating that the thermal loads can be 
neglected when assessing the stress intensity near the seam-weld 
notch. The stress intensity factor, computed using the J-integral 
method and crack opening-displacement field equations, was 


significantly below the fatigue threshold for most steels. The calcu- 
lations indicated that the weld notch was always loaded in 
compression, a condition which is not conducive to fatigue crack 
growth. 15 refs., 30 figs., 3 tabs. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 12, 491 


489 (DOE/SF/16306-30) Colorado State University pro- 
gram for developing, testing, evaluating and optimizing solar 
heating and cooling systems: Project status report for months 
of January—August 1991. Colorado State Univ., Fort Collins, CO 
(United States). Solar Energy Applications Lab. 28 Oct 1991. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-86SF16306. Order Number DE92002817. Source: 
OSTI; NTIS; GPO Dep. 

The objective is to develop and test various integrated solar 
heating, cooling and domestic hot water systems, and to evaluate 
their performance. Systems composed of new, as well as previ- 
ously tested, components are carefully integrated so that effects of 
new components on system performance can be clearly delin- 
eated. The SEAL-DOE program includes six tasks which have 
received funding for the 1991-92 fifteen-month period. These in- 
clude: (1) a project employing isothermal operation of air and liquid 
solar space heating systems; (2) a project to build and test several 
generic solar water heaters; (3) a project that will evaluate ad- 
vanced solar domestic hot water components and concepts and 
integrate them into solar domestic hot water systems; (4) a liquid 
desiccant cooling system development project; (5) a project that 
will pertorm system modeling and analysis work on solid desiccant 
cooling systems research; and (6) a management task. The objec- 
tives and progress in each task are described in this report. 6 figs. 


490 (NEI-DK-651) Many dimensioned energy system for 
new apartment buildings: Homes suitable for the elderly. Final 
report. Box 25 Arkitekter, Copenhagen (Denmark). Jul 1991 48p. 
(in Danish). Contract ENS-UVE-89.0411. Order Number 
DE92715306. Source: OSTI; NTIS (US Sales Only). 

Prepared for Juristernes og Oekonomernes Pensionskasse paa 
Mariendalsvej 14-18, Frederiksberg. 

In Denmark the idea of elderly people living together in buildings 
where each single person has their own flat, but where there are 
several common facilities and increased possibilities for social con- 
tact and mutual support, is gaining in popularity. The described 
project is concerned with the establishment of such a building and 
encouraging social contacts between the residents, the use of re- 
newable energy sources and the conservation of energy. The 
building is described in detail. The energy system and methods of 
protecting the environment are elaborated. A cost benefit analysis 
is also presented. (AB). 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 480, 482 


491 (DTH-LV-MEDD-218) Air to water heat exchangers 
for solar collectors situated on roofs. Oestergaard Jensen, S. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering. Jan 1991. 93p. (In Danish). Contract EM-1353/87-1. 
Order Number DE92715424. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The potentials for transferring heat from a solar collector situated 
on a roof to a heating system based on fluids with the help of an 
air-to-water heat exchanger are investigated. The emphasis is on 
the heat exchanger which has been developed for use in barns in 
connection with heat pumps. The two most suitable heat exchang- 
ers for this purpose were selected on the basis of performance 
especially in relation to the flow of air and water through the heat 
exchangers. On the basis of measurements of efficiency the yield 
from solar heating systems comprising roof solar collectors and an 
air-to-water heat exchanger are compared with the yield from a tra- 
ditional solar heating system with fluid absorption capacity in the 
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solar collector. The yields are measured with the help of a comput- 
erized simulation program. The economic aspects of both systems 
are discussed. (AB) 28 refs. 


492 (NREL/TP-257-4419) Improved tunnel resistance of 
silvered-polymer mirrors. Jorgensen, G.; Schissel, P.; Kennedy, 
C.; Shinton, Y.; Powell, D.; Siebarth, J. National Renewable En- 
ergy Lab., Golden, CO (United States). Oct 1991. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE91002200. Source: OSTI; NTIS; 
GPO Dep. 

This report documents the research performed at the Solar En- 
ergy Research Institute during fiscal year (FY) 1991 to develop 
ways to prevent delamination failure (known as tunneling) of 
silvered-polymer reflector materials. Several promising approaches 
have been identified and demonstrated that substantially reduce 
such failures. These approaches include (1) use of Tedlar edge 
tape rather than the manufacturer-recommended ECP-244 tape, 
(2) thermal treatment of laminated reflector/substrate constructions, 
and (3) application of silver to the polymer film through an alterna- 
tive deposition process. Approaches 1 and 2 offer readily available 
engineering solutions to the delamination problem. Approaches 2 
and 3 provide tunnel resistance over the entire surface of the re- 
flector material, including the edges. Tedlar (a polyvinyl fluoride 
from DuPont) tape is an opaque white tape available in different 
widths from 3M Company. The base material has demonstrated 
outstanding outdoor durability. Thermal treatment of ECP-305 
laminated to substrate materials has demonstrated outstanding re- 
sistance to tunneling. Alternative silver deposition techniques such 
as sputtering (rather than thermal evaporation) offer increased re- 
sistance to tunneling. 15 refs., 10 figs. 


493 (SAND-—90-0903) Solar concentrator development in 
the United States. Alpert, D.J. (Sandia National Labs., Albu- 
querque, NM (United States)); Mancini, T.R.; Houser, R.M.; 
Grossman, J.W.; Schissel, P.; Carasso, M.; Jorgensen, G.; 


Scheve, M. Sandia National Labs., Albuquerque, NM (United 


States); Sandia National Labs., Livermore, CA (United States). Mar 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789 ;AC02-83CH10093. 
(CONF-9008139-2: 5. international symposium on solar high- 
temperature technologies, Davos (Switzerland), 27-31 Aug 1990). 
Order Number DE91016818. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories leads the US Department of En- 
ergy’s solar concentrator development program in a joint effort with 
the Solar Energy Research Institute. The goal of DOE's program is 
to develop, build and test solar concentrations that are low is cost, 
have high performance, and long lifetimes. Efforts are currently fo- 
cused on three areas: low-cost heliostats, point-focus parabolic 
dishes, and durable reflective films. The status and future plans of 
DOE's program in each area are reviewed. 29 refs., 7 figs. 


494 (SAND—91-0462C) Solder fatigue reduction in point 
focus photovoltaic concentrator modules. Hund, T.D.; Burchett, 
S.N. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-911055-—5: 22. 
IEEE photovoltaic specialists conference, Las Vegas, NV (United 
States), 7-11 Oct 1991). Order Number DE92002006. Source: 
OSTI; NTIS; GPO Dep. 

Solder fatigue tests have been conducted on point focus photo- 
voltaic concentration cell assemblies to identify a baseline fatigue 
life and to quantify the fatigue life improvements that result using a 
copper-molybdenum-copper low-expansion insert between the solar 
cell and copper heat spreader. Solder microstructural changes and 
fatigue crack growth were identified using cross sections and ultra- 
sonic scans of the fatigue solder joints. The Coffin-Manson and 
Total Strain fatigue models for low-cycle fatigue were evaluated for 
use in fatigue life predictions. Since both of these models require 
strain calculations, two strain calculation methods were compared: 
hand-calculated shear strain and a finite element method shear 
strain. At present, the available theoretical models for low-cycle sol- 
der fatigue are limited in their ability to predict failure; consequently, 
extensive thermal cycling is continuing to define the fatigue life for 
point focus photovoltaic cell assemblies. 9 refs., 9 figs., 2 tabs. 


495 (SAND-91-7006) A replaceable reflective film for so- 
lar concentrators. Sandia National Labs., Albuquerque, NM 
(United States); Industrial Solar Technology, Denver, CO (United 
States). Sep 1991. 85p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE92002936. Source: OSTI; NTIS; GPO Dep. 

The 3M Company manufactures a silvered acrylic film called 
ECP-305 that is regarded as the preferred reflective film for use on 
stretched-membrane heliostats. However, ECP-305 will degrade in 
time, due to both corrosion of the silver layer and delamination at 
the film's silver-to-acrylic interface, and will eventually need to be 
replaced. 3M uses a very aggressive adhesive on this film, and 
once it is laminated, replacement is very difficult. The purpose of 
this investigation was the development of a replaceable reflector, a 
reflective film that can be easily removed and replaced. A repiace- 
able reflector was successfully configured by laminating ECP-305 
to the top surface of a smooth, dimensionally stable polymer film, 
with a removable adhesive applied to the underside of the polymer 
film. Several stages of screening and testing ied to the selection of 
a 0.010-inch thick polycarbonate (GE 8030) as the best polymer 
film and a medium tack tape (83M Y-9425) was selected as the best 
removable adhesive. To demonstrate the feasibility of the replace- 
able reflector concept and to provide a real-time field test, the 
chosen construction was successfully applied to the 50-m? SKI he- 
liostat at the Central Receiver Test Facility at Sandia National 
Laboratories in Albuquerque. 4 refs., 13 figs., 7 tabs. 


496 (SAND-91-7011) Advanced photovoltaic concentra- 
tor system low-cost prototype module. Kaminar, N.R. (Solar 
Engineering Applications Corp., San Jose, CA (United States)); 
McEntee, J.; Curchod, D. Sandia National Labs., Albuquerque, NM 
(United States); Solar Engineering Applications Corp., San Jose, 
CA (United States). Sep 1991. 79p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92002598. Source: OSTI; NTIS; GPO Dep. 

This report describes the continued development of an extruded 
lens and the development of a PV receiver, both of which will be 
used in the Solar Engineering Applications Corporation (SEA) 10X 
concentrator. These efforts were pare of a pre-Concentrator Initia- 
tive Program. The 10X concentrator consists of an inexpensive, 
extruded linear Fresnel lens which focuses on one-sun cells which 
are adhesive-bonded to an anodized aluminum heat sink. Module 
sides are planned to be molded along with the lens and are inter- 
nally reflective for improved on- and off-track performance. End 
caps with molded-in bearings complete the module. Ten modules 
are mounted in a stationary frame for simple, single-axis tracking in 
the east-west direction. This configuration an array, is shipped 
completely assembled and requires only setting on a reasonably 
flat surface, installing 4 fasteners, and hooking up the wires. Devel- 
opment of the 10-inch wide extruded lens involved one new 
extrusion die and a series of modifications to this die. Over 76% 
lens transmission was measured which surpassed the program 
goal of 75%. One-foot long receiver sections were assembled and 
subjected to evaluation tests at Sandia National Laboratories. A 
first group had some problem with cell delamination and voids but 
a second group performed very well, indicating that a full size re- 
ceiver would pass the full qualification test. Cost information was 
updated and presented in the report. The cost study indicated that 
the Solar Engineering Applications Corporation concentrator sys- 
tem can exceed the DOE electricity cost goals of less than 6cents 
per KW-hr. 33 figs., 11 tabs. 


497 (STEV-SOL-91-4) Simulation and evaluation meth- 
ods for solar energy systems. Application for new collector 
designs at high latitudes. Perers, B. (Studsvik Energy, Nykoeping 
(SE)); Walletun, H.; Karlsson, Bjoern. Statens Energiverk, Stock- 
holm (Sweden); Studsvik Energy, Nykoeping (Sweden). 10 Apr 
1990. 86p. Project STEV-656-075. (STUDSVIK-ED-90-4). Order 
Number DE92715855. Source: OSTI; NTIS (US Sales Only). 
Based on more than 10 years of experiences from measurement 
and evaluation of solar energy systems in Sweden, and from inter- 
national cooperation within the IEA SH and C programme, we have 
put together some important results and methods. The simulation 
part of the project deals mainly with detailed simulations for differ- 
ent ideas for performance improvement at high latitudes. The 
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energy output per m® of collector field can be increased by a factor 
of almost two compared to the standard high efficiency flat plate 
collector arrays used today. External reflectors, suntracking, 
medium concentration ratios and shadowing in a collector field 
have been investigated. The evaluation part of the project deals 
with effective dynamic models and methods for evaluation and sim- 
ulation. The goal of the methods is to separate the effect of climate 
and operating conditions from component performance and to give 
effective models for 1 hour per time step that can be used in de- 
tailed simulation programmes like MINSUN and TRNSYS. The 
methods are so accurate that in most cases outlayers or strange 
results have been found to be due to errors in measurement sen- 
sors or system operation. (au). 


1420 Heat Storage 


498 (BFR-R-37-91) Ground heat exchangers for high 
temperature storage in clay. Lehtmets, M. (Statens Geotekniska 
Inst., Linkoeping (SE)); Magnusson, C. Swedish Council for Build- 
ing Research, Stockholm (Sweden). Jan 1991. 46p. (In Swedish). 
Order Number DE92715922. Source: OSTI; NTIS (US Sales Only). 

For high temperature heat storage in clays, efficient heat ex- 
changers are crucial components of the system. Different shapes 
of PEX tubes have been tested in heat storage computer simula- 
tions, e.g. U-forms and helix forms. In field tests it was found that 
the helix shaped heat exchangers were difficult to install, and 
preference should be given to U-shapes for which a continuous in- 
stallation method could be used. Economic estimates show that 
high temperature (50-90 deg C) storage can be competitive (to low 
temp. store) for space heating applications, since the heat pump 
step is eliminated. 


499 (DOE/SF/17853-T1) Preliminary design study of a 
Central Solar Heating Plant with Seasonal Storage at the Uni- 
versity of Massachusetts, Amherst: Final report. Breger, D.S.; 
Sunderland, J.E. Massachusetts Univ., Amherst, MA (United 
States). Dept. of Mechanical Engineering. Apr 1991. 86p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG03-88SF17853. Order Number DE92000762. Source: OSTI; 
NTIS; GPO Dep. 

This report documents the design development and selection of 
the final preliminary design of a Central Solar Heating Plant with 
Seasonal Storage (CSHPSS) for the University of Massachusetts 
in Amherst (UMass). The effort has been performed by the Depart- 
ment of Mechanical Engineering at UMass under contract with the 
US Department of Energy. Phase 1 of this project was directed at 
site selection for the CSHPSS project and was reported earlier. 
This report focuses on the Phase 2 development of the site condi- 
tions and analytical study of project design, performance, and cost. 
The UMass site presents a excellent opportunity of a CSHPSS 
project in terms of land availability for a large collector array, a 100 
foot deep deposit of soft, saturated clay for seasonal thermal en- 
ergy storage, and appropriate low temperature heating loads. The 
project under study represents the first implementation of this solar 
technology in the United States and results from the International 
Energy Agency collaboration on CSHPSS since 1979. The prelimi- 
nary design calls for a large 10,000 m* parabolic trough collector 
array, 70,000 m® storage volume in clay with heat transfer through 
900 boreholes. Design optimization is based on computer simula- 
tions using MINSUN and TRNSYS. The design is expected to 
provide 95% of the 3500 MWh heating and hot water load. A 
project cost of $3.12 million (plus $240,000 for HVAC load retrofit) 
is estimated, which provides an annualized cost of $66.2/MWh per 
unit solar energy delivered. The project will proceed into an engi- 
neering phase in Spring 1991. 23 figs., 20 tabs. 
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500 (CONF-9103105-, pp. 21-24) The Geothermal Educa- 
tion Office. Nemzer, M. (Geothermal Education Office, Tiburon, 
CA (United States)). USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (United States). Geother- 
mal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 


the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90's. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

This paper describes the functions and some of the publications 
and activities of the Geothermal! Education Office (GEO). The goals 
of the GEO are: to insure that geothermal energy is properly in- 
cluded in environmental and renewable energy education programs 
and materials; to develop and distribute accurate and positive infor- 
mation to students; to build relationships with the nations’s energy 
educators, government agencies, utilities, and environmental 
groups; and to continue to encourage industry involvement in the 
educational process. 


501 (DOE/CH/10093-96) Geothermal Energy Contract 
List: Fiscal Year 1990. National Renewable Energy Lab., Golden, 
CO (United States). Oct 1991. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE91002173. Source: OSTI; NTIS; GPO Dep. 

The Geothermal Division of the US Department of Energy (DOE) 
is charged with the lead federal role in the research and develop- 
ment (R&D) of technologies that will assist industry in economically 
exploiting the nation’s vast geothermal resources. The Geothermal 
Energy R&D Program represents a comprehensive, balanced ap- 
proach to establishing all forms of geothermal energy as significant 
contributors to the nation’s energy supply. The program is struc- 
tured both to maintain momentum in the growth of the existing 
hydrothermal industry and to develop long-term options offering the 
greatest promise for practical applications. The Geothermal Energy 
Contract List, Fiscal Year 1990 is a tabulation of geothermal R&D 
contracts that were begun, ongoing, or completed during FY 1990 
(October 1, 1989 through September 30, 1990). The R&D activities 
are performed by national laboratories or industrial, academic, and 
nonprofit research institutions. The contract list is organized in ac- 
cordance with the Geothermal Division R&D work breakdown 
Structure. The structure hierarchy consists of Resource Category 
(hydrothermal, geopressured-geothermal, hot dry rock, and magma 
energy), Project (hard rock penetration, reservoir technology, etc.), 
and Task (lost circulation control, rock penetration mechanics, etc.). 
For each contract, the contractor, the FY 1990 funding, and a brief 
description of the milestones planned for FY 1991 are provided. 


1501 Resources and Availability 
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502 (CONF-9103105-, pp. 51-56) Hydrothermal opportu- 
nities and challenges in the Basin and Range. Faulder, D.D. 
(idaho National Engineering Lab., Idaho Falls (United States)). US- 
DOE Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1991]. DOE 
Contract AC07-761D01570. From 9. geothermal program review: 
the geothermal partnership—industry, utilities and government meet- 
ing the challenges of the 90’s; San Francisco, CA (United States); 
19-21 Mar 1991. In The geothermal partnership: Industry, utilities, 
and government meeting the challenges of the 90’s. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

A review of resource plans for the next decade of several west- 
ern utilities indicates a growing power deficit occurring over the 
1991-2000 time period. Geothermal development in the Basin and 
Range is a viable alternative for a portion of the new power. The 
Basin and Range province has a large inventory of both developed 
and undeveloped prospects. Currently, there are 434 MW, (gross) 
of installed generating capacity, which has been added at an aver- 
age rate 67 MW. per year. Additional areas can be considered as 
maturing exploration prospects. An improved exploration and de- 
velopment approach would rely on a multi-disciplinary team of 
geologists, geochemists, geophysicists, and reservoir engineers. 
An exploration model would be developed by the team and contin- 
ually reevaluated as exploration and development progressed. The 
role of the reservoir engineer would be the ongoing incorporation 
of geologic and engineering data into a reservoir model, providing 
a reality check on the exploration team. At each stage, the model 
is available to management for the latest estimates of reservoir de- 
liverability, project economics, a reservoir management plan, and 
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be used for well site selection. This approach could be used to 
provide investors and utilities with greater confidence in reservoir 
deliverability and longevity estimates. The cooperative study of 
geothermal reservoirs by industry and the US Department of En- 
ergy national laboratories can identify reservoir performance 
issues. Industry can identify those resource issues that directly im- 
pact profitability. The national laboratories can gain a big picture 


viewpoint by working with the industry and can assist with technol- 
ogy transfer. 


503 (CONF-9103105-, pp. 101-105) DOE/GD state coop- 
erative program, 1988-91: Results. Ross, H.P. (Univ. of Utah 
Research Inst., Salt Lake City (United States)); Taylor, K.J.; Reed, 
M.J. USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States). Geothermal Div. [1991]. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90’s. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

The Department of Energy/Geothermal Division issued a Pro- 
gram Research and Development Announcement (PRDA) for State 
Geothermal Research and Development in April 1987. Twelve 
grants were awarded for cost-shared state-oriented research and 
development on geothermal energy topics not currently being ad- 
dressed by private industry, but which had the potential for results 
applicable by industry in the development of geothermal resources. 
Eight grants have been completed and three others are nearing 
completion. Several outstanding results have been achieved by the 
state research teams, including such varied topics as the genesis 
of Great Basin geothermal fluids; a detailed characterization of a 
hidden Basin-and-Range resource and recognition of its binary 
power potential; the discovery of a geothermal system with binary 
power production potential in the southern Rio Grande rift; and 
substantial progress on the chemical treatment of high silica 
geothermal brines. The results summarized here indicate the pro- 
gram was highly productive. 


504 (CONF-9103105-, pp. 113-116) Geothermal low- 
temperature reservoir assessment program. A new DOE 
geothermal initiative. Wright, P.M. (Univ. of Utah Research Inst., 
Salt Lake City (United States)); Lienau, P.J.; Mink, L.L. USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal! Div. [1991]. From 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90's; San 
Francisco, CA (United States); 19-21 Mar 1991. In The geothermal 
partnership: Industry, utilities, and government meeting the chal- 
lenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

In Fiscal Year 1991, Congress appropriated money for the De- 
partment of Energy to begin a new program in the evaluation and 
use of low- and moderate-temperature geothermal resources. The 
objective of this program is to promote accelerated development of 
these resources to offset fossil-fuel use and help improve the 
environment. The program will consist of several components, in- 
cluding: (1) compilation of all available information on resource 
location and characteristics, with emphasis on resources located 
within 5 miles of population centers; (2) development and testing of 
techniques to discover and evaluate low- and moderate- 
temperature geothermal resources; (3) technical assistance to 
potential developers of low- and moderate-temperature geothermal! 
resources; and, (4) evaluation of the use of geothermal heat 
pumps in domestic and commercial applications. Program partici- 
pants will include the Geo-Heat Center at the Oregon Institute of 
Technology, the University of Utah Research Institute, the Idaho 
Water Resources Research Institute and agencies of state govern- 
ments in most of the Western states. 


505 (CONF-9103105-—, pp. 203-205) NGA perspectives on 
geothermal technology development exploration/reserve de- 
velopment. Combs, J. (Geo Hill Associates, Los Altos, CA (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (United States). Geothermal Div. 
[1991]. From 9. geothermal program review: the geothermal 


partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s: San Francisco. CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry. utilities, and gov- 
ernment meeting the challenges of the 90's. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI: NTIS. 

During the past two and one-half decades, the subject of 
geothermal exploratiowreserve development, although the author 
would prefer to call it geothermal exploration and reserves confir- 
mation, has had an interesting history. This paper looks at the past 
and considers what the future has to offer. The paper describes 
exploration and reserves confirmation in the 60's and 70’s, in the 
70's and 80's, and in the 90's. The author then recommends the 
elements which should be contained in a cost-shared federal ex- 
ploration and reserve confirmation R and D program. 


506 (LBL-31132-Vol.1) The Ahuachapan geothermal 
field, El Salvador: Exploitation model, performance predic- 
tions, economic analysis: Volume 1, Text and main figures. 
Ripperda, M.; Bodvarsson, G.S.; Lippmann, M.J.; Witherspoon, 
P.A.; Goranson, C. Lawrence Berkeley Lab., CA (United States). 
May 1991. 142p. Sponsored by USDOE, Washington, DC (United 
States); Agency for International Development, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92000708. Source: OSTI; NTIS; GPO Dep. 

The Earth Sciences Division of Lawrence Berkeley Laboratory 
(LBL) is conducting a reservoir evaluation study of the Ahuachapan 
geothermal field in El Salvador. This work is being performed in 
cooperation with the Comision Ejecutiva Hidroelectrica del Rio 
Lempa (CEL) and the Los Alamos National Laboratory (LANL) with 
funding from the US Agency for International Development (US- 
AID). This report describes the work done during the second year 
of the study (FY89-90). The first year’s report included (1) the de- 
velopment of geological and conceptual models of the field, (2) the 
evaluation of the reservoir's initial thermodynamic and chemical 
conditions and their changes during exploitation, (3) the evaluation 
of interference test data and the observed reservoir pressure de- 
cline and (4) the development of a natural state model for the field. 
In the present report the results of reservoir engineering studies to 
evaluate different production-injection scenarios for the Ahuacha- 
pan geothermal field are discussed. The purpose of the work was 
to evaluate possible reservoir management options to enhance as 
well as to maintain the productivity of the field during a 30-year pe- 
riod (1990-2020) The ultimate objective was to determine the 
feasibility of increasing the electrical power output at Ahuachapan 
from the current level of about 50 MW, to the total installed capac- 
ity of 95 MWe. 20 refs., 75 figs., 10 tabs. 


507 (LBL-31132-Vol.2) The Ahuechapan geothermal 
field, El Salvador: Exploitation model, performance predic- 
tions, economic analysis: Volume 2: Appendices A through G. 
Ripperda, M. (Lawrence Berkeley Lab., CA (United States)); Bod- 
varsson, G.S.; Lippmann, M.J.; Witherspoon, P.A.; Goranson, C 
Lawrence Berkeley Lab., CA (United States). May 1991. 219p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. Order Number DE92000709. Source: 
OSTI; NTIS; GPO Dep. 

The Earth Sciences Division of Lawrence Berkeley Laboratory 
(LBL) is conducting a reservoir evaluation study of the Ahuachapan 
geothermal field in E! Salvador. This work is being performed in 
cooperation with the Comision Ejecutiva Hidroelectrica del Rio 
Lempa (CEL) and the Los Alamos National Laboratory (LANL) with 
funding from the US Agency for International Development (US- 
AID). This appendix to the report describes the work done during 
the second year of the study (FY89-90). The first year’s report in- 
cluded (1) the development of geological and conceptual models of 
the field, (2) the evaluation of the reservoirs initial thermodynamic 
and chemical conditions and their changes during exploitation, (3) 
the evaluation of interference test data and the observed reservoir 
pressure decline and (4) the development of a natural state mode! 
for the field. In these appendices the results of reservoir engineer- 
ing studies to evaluate different production-injection scenarios for 
the Ahuachapan geothermal field are discussed. The purpose of 
the work was to evaluate possible reservoir management options 
to enhance as well as to maintain the productivity of the field dur- 
ing a 30-year period (1990-2020). The ultimate objective was to 
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determine the feasibility of increasing the electrical power output at 
Ahuachapan from the current level of about 50 MWe to the total in- 
stalled capacity of 95 MWe. the flow rate and flowing enthalpy are 
shown for 1975-1990 and extrapolated out to 2015. Future tem- 
perature distributions are predicted. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 503, 524 


508 (IAEA-TECDOC-—601, pp. 165-178) Artificial tracers in 
geothermal hydrology. McCabe, W.J. (Department of Scientific 
and Industrial Research. Lower Hutt (New Zealand). Inst. of Nu- 
clear Sciences). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-9003286-: Advisory group meeting on 
use of artificial tracers in hydrology, Vienna (Austria), 19 Mar 1990). 
In Use of artificial tracers in hydrology: Proceedings of an advisory 
group meeting held in Vienna, 19-22 March 1990. 230p. Order 
Number DE91644905. Source: OSTI: NTIS (US Sales Only): INIS. 

The literature on the use of artificial tracers in geothermal hydrol- 
ogy published during the last ten years is reviewed. The 
characteristics of hot water systems which may limit the choice of 
tracers are considered and tracer injection, sampling and measur- 
ing methods are noted. A strategy for running a tracer testing 
programme is suggested and the experiences of investigators in 
using a range of radioactive, chemical and dye tracers are 
reported. Comparisons of the limits of detection of the more com- 
monly used tracers quoted by various workers have been made 
along with typical amounts of tracer used and costs of making the 
tests. (author). 32 refs, 1 fig., 2 tabs. 


1503 Geothermal Exploration and Exploration 
Technology 


Refer also to citation(s) 537, 1906 


509 (CONF-9103105-, pp. 133-136) Borehole radar for 
geothermal applications. Scott, M. (Sandia National Labs., Albu- 
querque, NM (United States)); Caffey, T. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1991]. From 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90’s; San Francisco, CA 
(United States); 19-21 Mar 1991. In The geothermal partnership: 
Industry, utilities, and government meeting the challenges of the 
90's. Proceedings. 201p. Order Number DE91013163. Source: 
OSTI; NTIS. 

Locating fluid-filled fractures in a geothermal reservoir has been 
the objective of several instrumentation development programs. 
Electromagnetic techniques have seemed particularly promising 
because of the expected significant conductivity contrast between 
the fluid-filled fracture and the surrounding rock. High frequencies 
have also been preferred because of the narrow spatial extent of 
some fractures and the consequent need for good range resolu- 
tion. This type of target may not be apparent to a seismic sensing 
technique. These considerations have led to the investigation of 
borehole radar for geothermal applications. The type of borehole 
radar system which has been most extensively evaluated is pulsed 
radar. Although this technique is capable of giving good range res- 
olution, a thorough evaluation reveals several limitations. These 
considerations have led the authors to begin the evaluation of a 
continuous wave (CW) borehole radar system. In particular, they 
are considering a CW system which uses directional, steerable an- 
tennas to provide another measure of distance to the target, in 
addition to the time-of-flight measurement. This system could lead 
to a less costly radar than existing instruments and a simpler data 
interpretation technique. 


510 (CONF-9103105-, pp. 181-182) Summary - Long 
Valley exploratory well. Tennyson, G.P., Jr. (Dept. of Energy, Al- 
buquerque, NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 


meeting the challenges of the 90's: San Francisco. CA (United 
States): 19-21 Mar 1991. In The geothermal partnership: Industry. 
utilities. and govemment meeting the challenges of the 90's. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 

The Magma Energy Program represents the most exotic of the 
DOE geothermal energy programs. The program was initiated in 
1985 to determine the engineering feasibility of extracting useful 
power from crustal magma bodies. Since that time, researchers 
have reached promising conclusions with regard to drilling, materi- 
als, and our ability to extract energy. But the nature of the crustal 
magma resource is elusive. Shallow crustal magma is necessary 
for the existence of hydrothermal and hot dry rock systems as well 
as providing a potential for magma energy extract. However, pre- 
dicting the location and characteristics of the magma bodies with 
sufficient accuracy to warrant drilling is extremely difficult at this 
stage of the technology’s development. The Long Valley Ex- 
ploratory Well is a major effort to test theories and explore the 
mysteries of crustal magma. It is a four phase effort, with the first 
phase having been completed to a depth of 2,500 feet in the sum- 
mer of 1989. Phase 2 drilling will begin this coming summer and 
continue the drilling to approximately 7,500 feet. 


511 (CONF-9103105-, pp. 183) Advanced energy 
systems including magma. Dunn, J.C. (Sandia National Lab., Al- 
buquerque, NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90's; San Francisco, CA (United 
States); 19-21 Mar 1991. In The geothermal partnership: Industry, 
utilities, and govemment meeting the challenges of the 90's. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 

The Magma Energy Program was initiated in DOE's Geothermal 
Division in 1985 to determine the engineering feasibility of extract- 
ing useful power from crustal bodies. Since that time a number of 
studies have led to promising conclusions in the areas of drilling, 
materials compatibility and energy extraction. Probably the most 
critical remaining issue at this time is the nature of the crustal 
magma resource. The existence of shallow magma in the crust in- 
fluences not only potential magma energy extraction, but also is 
necessary for the existence of hydrothermal and hot dry rock sys- 
tems. 


512 (CONF-9103105-, pp. 185-187) Phase Il drilling oper- 
ations at Long Valley. Finger, J.T. (Sandia National Labs., 
Albuquerque, NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90's; San Francisco, CA (United 
States); 19-21 Mar 1991. In The geothermal partnership: Industry, 
utilities, and govemment meeting the challenges of the 90's. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 

The primary stimulus for this drilling project is the belief that a 
relatively shallow magma body underliés Long Valley caldera. 
Goals of this exploratory well include the following: (1) to aid po- 
tential hydrothermal development with better definition of the deep 
fluid circulation in the central caldera structure; (2) to verify the 
presence of a magma body beneath the resurgent dome; (3) to 
test high-temperature drilling technology under rigorous and realis- 
tic conditions; and (4) to provide a unique scientific opportunity for 
observation of the near-magmatic environment in young caldera. 
Phase 2 drilling, designed to reach 7,500 feet, will begin in early 
July 1991. Phase 1 target depih (TD) was approximately 500 feet 
into the Bishop Tuff, and researchers expect that Phase 2 will con- 
tinue in that formation to below 6,000 feet. After reaching TD, 
wireline logs and sidewall coring in the open hole will precede the 
setting of 13-1/2 inches casing to that depth. Once casing is in 
place, they will core drill approximately 300 feet below the casing 
shoe, possibly using the same ODP drilipipe technique as in Phase 
1. The open core hole will remain for scientific experiments. The 
drilling and coring operations will not be significantly affected by 
high temperature, since the formation is expected to be cooler than 
150 C at the end of Phase 2. 
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513 (CONF-9103105-, pp. 189-193) Science plans for 
Phase Il of the Long Valley exploratory well. Rundle, J. 
(Lawrence Livermore National Labs., CA (United States)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1991]. From 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90's; San 
Francisco, CA (United States); 19-21 Mar 1991. In The geothermal 
partnership: Industry, utilities, and government meeting the chal- 
lenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

The Geothermal Division of the US Department of Energy began 
drilling a deep exploration well in Long Valley Caldera in August 
1989. Drilling is to be carried out in a series of four phases. Phase 
1 drilling was completed to a total depth of 782.7 m in October, 
1989. Location of the well is in the central part of the caldera, coin- 
cident with a large number of shallow (5-7 km depth) geophysical 
anomalies that may signal the presence of magma. Scientific 
results from the well will enable a direct assessment of the signifi- 
cance of the observed geophysical anomalies, investigation of the 
patterns and conditions of deep fluid circulation and heat transport 
below the caldera floor, determination of the amount of collapse 
and subsequent resurgence of the central portion of Long Valley, 
determination of intrusion history of the central plutonic complex 
beneath the caldera, and establishment of the relationship of intru- 
sive to eruptive events. The answers to these questions will be 
obtained by a series of scientific experiments in the well. The pur- 
pose of this Plan is to describe which observations are most likely 
to provide answers to these questions, and to develop coordinated 
proposals for carrying them out in Phase 2 of the drilling program. 
If, as seems likely, these experiments can be carried to successful 
conclusions throughout all phases of drilling, the well will indeed 
provide a stringent test of the hypothesis that magma is still ac- 
tively present within the Long Valley caldera. 


514 (LA-UR-91-2749) Hot dry rock heat mining: An ad- 
vanced geothermal energy technology. Duchane, D.V. Los 
Alamos National Lab., NM (United States). [1991]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920122—1: American Society of Mechanical 
Engineers (ASME) energy sources technology conference and ex- 
hibition, Houston, TX (United States), 26-30 Jan 1992). Order 
Number DE91018038. Source: OSTI; NTIS; GPO Dep. 

The conventional geothermal industry relies on naturally occur- 
ring fluids, either liquids or gases to transport the internal heat of 
the earth to the surface where it is applied to useful purposes, but 
there are only a relatively few places where these hydrothermal re- 
sources exist at temperatures high enough to generate electric 
power. Over most of the world, the hot rock beneath the surface is 
relatively dry. Geothermal energy in the form of hot dry rock (HDR) 
is abundant, widely distributed, and accessible. Energy extraction 
from HDR promises to be economically competitive and can be ac- 
complished with essentially no adverse environmental effects. The 
purpose of this paper is to describe the technology which is being 
developed to gain access to, mine, and utilize the thermal energy 
existing in HDR. For the last two decades, the Los Alamos National 
Laboratory has been working to develop techniques for mining 
HDR energy. Early worked proved that it is feasible to extract ther- 
mal energy using drilling and fracturing techniques adapted from 
the petroleum and geothermal industries. Recently, results have 
demonstrated that it should be possible to operate HDR plants in a 
closed-loop mode with minimal water use. Long-term testing is 
about to begin at the HDR facility operated by Los Alamos at Fen- 
ton Hill in the Mountains of northern New Mexico. The goal of this 
test will be to demonstrate that useful amounts of energy can be 
produced from HDR on a sustainable basis. Results of this work 
will form the basis for design, construction, and operation of eco- 
nomic HDR piants in the future. Significant HDR programs are now 
underway in a number of countries. As the technology matures, 
HDR should take its place as a clean, economically competitive 
energy source for the world. 11 refs., 7 figs., 2 tabs. 
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515 (CONF-9103105-, pp. 25-30) Enhanced geothermal 
development - Its role in integrated resource planning. Mock, 
J.E. USDOE Assistant Secretary for Conservation and Renewable 
Energy, Washington, DC (United States). Geothermal Div. [1991]. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90’s. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

The author discusses factors that will enhance geothermal devel- 
opment; recent contributions of geothermal research; and the role 
of enhanced geothermal development in integrated resource plan- 
ning, the goals of which are to: increase efficiency of electric use, 
reduce end-use electricity demand, reduce need for new capacity, 
and increase utility system load factor and overall system efficiency. 
The author feels that geothermal energy faces an exciting period of 
growth, both for power generation and direct heat applications. 
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516 (CONF-9103105—, pp. 69) Progress in hydrothermal 
energy conversion technology. Taylor, K. (Dept. of Energy, Idaho 
Falls, ID (United States)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 
the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90's. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

The goal of the Hydrothermal Program is to reduce the cost to 
produce from the geothermal resource to 3-10 cents per kilowatt- 
hour. One of the approaches being taken to obtain this goal is to 
reduce the costs associated with binary and flash plants by 
increasing plant efficiencies and reducing operational and mainte- 
nance costs. The Geothermal Conversion Technology Program is 
investigating ways to increase plant efficiencies and reduce opera- 
tional and maintenance costs. During this session the activities 
taking place in this program were discussed. 


517 (CONF-9103105—, pp. 85-90) Overview of the heat 
cycle research project. Bliem, C.J. (Idaho National Engineering 
Lab., Idaho Falls (United States)); Mines, G.L. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1991]. From 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90's; San Francisco, CA 
(United States); 19-21 Mar 1991. In The geothermal partnership: 
Industry, utilities, and government meeting the challenges of the 
90's. Proceedings. 201p. Order Number DE91013163. Source: 
OSTI; NTIS. 

The Heat Cycle Research project is developing the technology 
base that will permit a much greater utilization of the moderate- 
temperature, liquid-dominated geothermal resources, particularly 
for the generation of electrical power. The emphasis in the project 
has been the improvement of the performance of binary power cy- 
cles. The investigations have been examining concepts projected 
to improve the brine utilization by 20% relative to a Heber-type bi- 
nary plant. Preparations are currently underway to conduct field 
investigations of the condensation behavior of supersaturated tur- 
bine expansions. These investigations will evaluate whether the 
projected additional 8% to 10% improvement in brine utilization can 
be realized by allowing these expansions. Analytical studies of an 
ideal cycle’s performance have shown that the concepts under in- 
vestigation are approaching the practical limits of performance. 
Future program efforts will focus on the problems associated with 
heat rejection and on transfer of the technology being developed to 
industry. Geothermal resources are typically found in the semi-arid 
regions of the western US. In some instances, the lack of an ade- 
quate make-up water supply for a conventional wet cooling system 
presents a barrier to the development of the resource or results in 





ERA Vol. 17, No. 1 87 





15 GEOTHERMAL ENERGY 
1508 Geothermal Power Plants 





the utilization of a less efficient power cycle. The project will exam- 
ine schemes for rejecting heat which provide a performance similar 
to the wet systems with decreased make-up water requirements, or 
would allow a lower quality water to be used. Innovative schemes 
will also be examined for areas where the lack of make-up water 
prohibits the use wet systems. 


518 (CONF-9103105—, pp. 149-151) The design and con- 
struction of a hot dry rock pilot plant. Ponden, R.F. (Los Alamos 
National Lab., NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90's; San Francisco, CA (United 
States); 19-21 Mar 1991. In The geothermal partnership: Industry, 
utilities, and government meeting the challenges of the 90's. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 
The geothermal energy program at the Los Alamos National 
Laboratory is directed toward demonstrating the potential of the hot 
dry rock (HDR) technology as an alternate energy source. Since 
the inception of the program, scientists and engineers have per- 
fected drilling and fracturing techniques to create underground 
reservoirs for the purpose of tapping the potential heat energy from 
the hot rock in the earth. One of the achievements to date has 
been the creation of a reservoir as the Laboratory’s test site at 
Fenton Hill, New Mexico. This reservoir, located at a depth of 
12,000 feet below the surface of the earth, has an estimated fluid 
capacity of one million gallons within the large volume of fractured 
rock. To evaluate the thermal power potential of this reservoir, 
preparations are currently underway to conduct a test which will 
entail the circulation of fluid through the reservoir by the injection of 
water at high pressures. A major part of the preparations involves 
the building of a demonstration pilot plant. The process concept 
poses a number of unique technical challenges with regard to the 
design and construction of the equipment and facilities. This paper 
reviews the system design and operating features of this plant. 


519 (CONF-9103105—, pp. 163-166) Operation of a geo- 
pressured hybrid power system. Campbell, R.G. (Ben Holt Co., 
Pasadena, CA (United States)); Hattar, M.M. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1991]. From 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90’s; San Francisco, CA 
(United States); 19-21 Mar 1991. In The geothermal partnership: 
Industry, utilities, and government meeting the challenges of the 
90's. Proceedings. 201p. Order Number DE91013163. Source: 
OSTI; NTIS. 

The US Department of Energy (DOE) and Electric Power Re- 
search Institute (EPRI) co-funded a demonstration of the hybrid 
cycle power concept on the Pleasant Bayou geopressured re- 
source in Texas. This one megawatt power plant provided valuable 
data over a range of operating conditions. In addition, an extended 
run at maximum power production demonstrated that power can be 
produced reliably with no serious operating problems. This paper 
presents an overview of the design and construction and a detailed 
discussion of plant operation and performance 
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520 (CONF-9103105-, pp. 33-35) Geothermal reservoir 
technology research. Reed, M.J. USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90’s; San Francisco, CA (United 
States); 19-21 Mar 1991. In The geothermal partnership: Industry, 
utilities, and government meeting the challenges of the 90’s. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 

The Geothermal Reservoir Technology Research program has 
three major concerns which guide its activities: (1) to identify and 
address the problems faced by the geothermal industry, (2) to an- 
ticipate the future needs of the geothermal community, and (3) to 


transfer newly developed technologies to industry for rapid applica- 
tion. Reservoir technology research encompasses a variety of 
scientific and engineering investigations to support the utilization of 
geothermal resources through the development and verification of 
new methodologies for use in exploration, fluid production and 
injection, and prediction of reservoir capacity and commercial life- 
time. This research program makes use of the technical fields of 
geology, geochemistry, geophysics, hydrology, and reservoir engi- 
neering to solve problems in reservoir analysis, brine injection, and 
geothermal exploration. A broad approach to reservoir research is 
taken in order to support the industrial, community, and private 
geothermal development activities in the United States. In order to 
attack so many diverse problems with the limited funding available, 
US DOE tries, whenever possible, to have DOE-funded re- 
searchers participate in cost-shared research with industry. A 
geothermal development company, which has people and equip- 
ment already dedicated to field operations, is in a good position to 
conduct scientific measurements or experiments and to work 
closely with a DOE-funded research group to test advanced equip- 
ment and to analyze and interpret the results. In this way, US DOE 
hopes to gain the most from available funding. 


521 (CONF-9103105-, pp. 37-46) Optimizing reinjection 
strategy at Palinpinon, Philippines based on chloride data. 
Urbino, E.G. (Stanford Univ., CA (United States)); Horne, R.N. US- 
DOE Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1991]. From 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90’s; San 
Francisco, CA (United States); 19-21 Mar 1991. In The geothermal 
partnership: Industry, utilities, and government meeting the chal 
lenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

One of the guidelines established for the safe and efficient 
management of the Palinpinon Geothermal Field is to adopt a pro- 
duction and well utilization strategy such that the rapid rate and 
magnitude of reinjection fluid returns leading to premature thermal 
breakthrough would be minimized. To help achieve this goal, 
sodium fluorescein and radioactive tracer tests have been con- 
ducted to determine the rate and extent of communication between 
the reinjection and producing sectors of the field. The first objective 
of this paper is to show how the results of these tests, together 
with information on field geometry and operating conditions were 
used in algorithms developed in Operations Research to allocate 
production and reinjection rates among the different Palinpinon 
wells. Due to operational and economic constraints, such tracer 
tests were very limited in number and scope. This prevents obtain- 
ing information on the explicit interaction between each reinjection 
well and the producing wells. Hence, the chloride value of the pro- 
ducing well, was tested to determine if use of this parameter would 
enable identifying fast reinjection paths among different production/ 
reinjection well pairs. The second aim, therefore, of this paper is to 
show the different methods of using the chloride data of the pro- 
ducing wells and the injection flow rates of the reinjection wells to 
provide a ranking of the pair of wells and, thereby, optimize the 
reinjection strategy of the field. 


522 (CONF-9103105-, pp. 47-50) The LBL geothermal 
reservoir technology program. Lippmann, M.J. (Lawrence Berke- 
ley Lab., CA (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. DOE Contract AC03-76SF00098. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OST]; NTIS. 

The main objective of the DOE/GD-funded Geothermal Reservoir 
Technology Program at Lawrence Berkeley Laboratory is the devel- 
opment and testing of new and improved methods and tools 
needed by industry in its effort to delineate, characterize, evaluate, 
and exploit hydrothermal systems for geothermal energy. This pa- 
per summarizes the recent and ongoing field, laboratory, and 
theoretical research activities being conducted as part of the 
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Geothermal Reservoir Technology Program. The paper discusses 
Geysers research activities, laboratory research, upgrade of reser- 
voir engineering codes, field case studies, and technology transfer 
activities. 


523 (CONF-9103105-, pp. 57-58) Supporting reservoir 
technology research. Renner, J.L. (idaho National Engineering 
Lab., Idaho Falls (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. DOE Contract ACO7-761D01570. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

In addition to the Reservoir Technology Research described in 
other papers of this volume, researchers at Lawrence Livermore 
(LLNL) and Oak Ridge (ORNL) National Laboratories, University of 
Maryland and the University of California, San Diego conduct re- 
search in support of the objectives of the program. The geothermal 
program, and in particular the reservoir technology program, also 
conduct cooperative geothermal research with the geothermal in- 
dustry through the Geothermal Technology Organization with the 
assistance of the Idaho National Engineering Laboratory (INEL). 
Work at Lawrence Livermore is centered on analysis of the seis- 
micity associated with production and injection at geothermal 
systems and the effects of geothermal systems of seismic signa! 
from beyond the fields. LLNL is continuing studies of seismic atten- 
uation related to the presence of steam at The Geysers. ORNL 
investigators conduct research to obtain thermodynamic and kinetic 
data needed as input into geochemical models of geothermal sys- 
tems. The current program at ORNL is placing emphasis on the 
distribution of HCI in steam at The Geysers. Philip Candela at the 
University of Maryland is studying the partitioning of elements be- 
tween melt, aqueous liquid phase and vapor to predict transfer of 
elements to hydrothermal systems overlying magmatic systems. 
John Goodkind of the University of California, San Diego is devel- 
oping highly sensitive and accurate gravimeters to determine fiuid 
movement within geothermal systems. 


524 (CONF-9103105~, pp. 59-65) Progress in hydrother- 
mal reservoir research at UURI. Moore, J.N. (Univ. of Utah 
Research Inst., Salt Lake City (United States)); Adams, M.C.; Wan- 
namaker, P.E. USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1991]. DOE Contract AC07-901D12929. From 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90’s; San Francisco, CA 
(United States); 19-21 Mar 1991. In The geothermal partnership: 
Industry, utilities, and government meeting the challenges of the 
90's. Proceedings. 201p. Order Number DE91013163. Source: 
OSTI; NTIS. 

Research has focused on techniques for evaluating the physical 
and chemical conditions within geothermal systems and in monitor- 
ing the effects of production. Because of the production declines 
that have occurred at The Geysers, California. the greatest empha- 
sis has been placed on solving problems identified by the 
operators of this field. These investigations have included work in 
the chemical and thermal evolution of the steam reservoir and on 
the development of vapor-phase tracers. Petrographic and fluid in- 
clusion studies of core and cuttings from The Geysers are being 
used to track the evolution of the geothermal system that produced 
the present steam reservoir. The data show that near the felsite, 
both temperatures and salinities decreased over time as meteoric 
fluids were superimposed on older magmatically derived brines. 
The steam reservoir may have formed recently when temperatures 
were near 240C. The tracer studies have been directed at an eval- 
uation of the halogenated alkanes, which appear to be excellent 
candidates for tracing the movement of steam. The authors have 
compiled the available thermodynamic data on these compounds 
and have predicted their stabilities at geothermal temperatures. 
The stabilities of these compounds are currently being determined 
experimentally. A magnetotelluric study of the Long Valley caldera, 
California was completed. The project resolved several important 


caldera structures and detected a mid-crustal low resistivity zone 
that correlates with regions of low velocities and low densities de- 
fined by teleseismic and gravity data. Ongoing studies include a 
profile across the eastern Great Basin and a shallow controlled 
source audiomagnetotelluric survey in the vicinity of drill hole 
CSDP VC-2B in the Valles Caldera, New Mexico. 


525 (CONF-9103105—, pp. 71-75) Geothermal materials 
development FY 1990 accomplishments and current activities. 
Kukacka, L.E. (Brookhaven National Lab., Upton, NY (United 
States)). USDOE Assistant Secretary for Conservation and Renew- 
abie Energy, Washington, DC (United States). Geothermal Div. 
[1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States): 19-21 Mar 
1991. In The geothermal partnership: Industry. utilities. and gov- 
emment meeting the challenges of the 90's. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI: NTIS. 

Advances in the development of hydrothermally stable materials, 
the commercial availabilities of which are considered essential for 
the attainment of the Geothermal Division's (GD) Hydrothermal 
Category Objectives, continue to be made. Fiscal year 1990 R and 
D was focused on reducing well drilling and completion costs, en- 
ergy conversion costs, and on mitigating corrosion in well casing. 
Activities on lost circulation control materials, COb>-resistant 
lightweight cements and thermally conductive corrosion and scale- 
resistant liner systems have reached the final development stages. 
In addition, field tests to determine the feasibility for the use of 
polymer cement liners to mitigate HCl-induced corrosion at the 
Geysers were performed. Technology transfer efforts on high tem- 
perature elastomers for use in drilling tools such as drillpipe 
protectors and rotating head seals were continued under Geother- 
mal Drilling Organization sponsorship. Phosphate-modified calcium 
aluminate cements containing hollow silliminite spheres and re- 
tarded using inorganic acids show promise as CO>-resistant well 
cements. Promise is also being shown with chemical systems for 
lost circulation control. Depending upon the placement method 
chosen, materials should be ready for field testing in FY 1991. 
Field testing of thermally conductive corrosion protective composite 
coating systems in binary heat exchangers will also take place this 
year. Initial test results from the Geysers indicated that increases 
in casing life can be obtained by the use of polymer cement liners 
in regions where low pH steam condensate is formed. Larger-scale 
tests are scheduled for this year. Recent accomplishments and on- 
going work on each of these activities are described in the paper. 





526 (CONF-9103105—, pp. 119-121) Summary - Hard rock 
penetration. Tennyson, G.P. (Dept. of Energy, Albuquerque, NM 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90's; San Francisco, CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry, utilities, and gov- 
ernment meeting the challenges of the 90's. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI; NTIS. 

The most fundamental feature of geothermal technology is its re- 
liance on penetration to the resource-that is, drilling. It follows 
immediately that the utilization and maintenance of the borehole for 
extracting energy and data are the first and continuing concerns of 
the geothermal industry whether the purpose be research or com- 
mercial energy production. The several subjects in this session 
reflected the program underway at Sandia National Laboratories 
(SNL). Specifically, the program as a whole was discussed, 
including: lost circulation control, rock penetration mechanics, in- 
strumentation, and industry/DOE cost-shared projects of the 
Geothermal Drilling Organization. 


527 (CONF-9103105—, pp. 123) Overview - Hard rock 
penetration. Dunn, J.C. (Sandia National Labs., Albuquerque, NM 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States); 19-21 Mar 
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1991. In The geothermal partnership: Industry. utilities. and gov- 
ernment meeting the challenges of the 90's. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI: NTIS 

The Hard Rock Penetration program is developing technology to 
reduce the costs of drilling and completing geothermal wells. Cur- 
rent projects include: lost circulation control, rock penetration 
mechanics, instrumentation, and industry/DOE cost shared projects 
of the Geothermal Drilling Organization. Last year, a number of ac- 
complishments were achieved in each of these areas. To more 
rapidly recognize lost circulation problems during drilling. a new 
flow instrument that measures drilling mud outflow rates was de- 
signed, built and tested. Also progress has been made in a 
number of areas to develop downhole hardware for more effective 
control of cementing operations in lost circulation zones. Transfer 
of technology developed for acoustic telemetry of data through drill 
pipe has been completed and commercial feasibility is being evalu- 
ated. The borehole directional radar project has been redirected 
and will be described in an accompanying paper. Several signifi- 
cant accomplishments were achieved this year in projects of the 
Geothermal! Drilling Organization. The high-temperature borehole 
televiewer was transferred to Unocal Geothermal for commercial 
operation. Operation in excess of the design temperature limit of 
275C has been demonstrated on several occasions. Work with A- 
ZGrant International on improved stripper rubbers for rotating 
heads used on geothermal wells has resulted in a new design con- 
figuration that promises to extend lifetime by at least a factor or 
two. The new design is now available in both oil and gas as well 
as geothermal markets. Extended testing under design conditions 
of elevated temperature and pressure remains to be completed. 


528 (CONF-9103105-—, pp. 125-131) Progress in the lost 
circulation technology development program. Glowka, D.A. 
(Sandia National Labs., Albuquerque, NM (United States)); 
Schafer, D.M.; Loeppke, G.E.; Wright, E.K. USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washington, DC 
(United States). Geothermal Div. [1991]. DOE Contract AC04- 
76DP00789. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry, utilities, and gov- 
ernment meeting the challenges of the 90’s. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI; NTIS. 

Lost circulation is the loss of drilling fluid from the wellbore to 
fractures or pores in the rock formation. In geothermal drilling. lost 
circulation is often a serious problem that contributes greatly to the 
cost of the average geothermal well. The Lost Circulation Technol- 
ogy Development Program is sponsored at Sandia National 
Laboratories by the US Department of Energy. The goal of the pro- 
gram is to reduce lost circulation costs by 30-50% through the 
development of mitigation and characterization technology. This 
paper describes the technical progress made in this program dur- 
ing the period April, 1990 - March, 1991. There are currently 11 
projects in the Lost Circulation Technology Development Program 
at various stages of development. They are grouped into three cat- 
egories: technology to plug porous and minor-fracture loss zones; 


technology to plug major-fracture loss zones; and technology to 
characterize loss zones. 


529 (CONF-9103105-, pp. 139-141) Summary - Hot dry 
rock. Tennyson, G.P., Jr. (Dept. of Energy, Albuquerque, NM 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry, utilities, and gov- 
ernment meeting the challenges of the 90’s. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI; NTIS. 

The techniques for introducing, recovering and utilizing the water 
necessary to recover the heat from below the surface of the earth 
is the subject of Hot Dry Rock (HDR) Heat Mining Geothermal En- 
ergy Development Program. The added element of supplying the 
water introduces costs which must be recovered and still leave us 
with energy which is cost competitive. It has long since been 
demonstrated that Hot Dry Rock technology can supply energy. 


The basic barrier to its utilization as a source of energy is the long 
term cost of that energy. The stated Level 1 objective of the HDR 
Program is to develop the technology of HDR heat mining 
sufficiently by 1997, to demonstrate that electric power can be gen- 
erated from the heat of the earth at costs in the range of 5-8 cents 
per kilowatt-hour. This is a problem worthy of the industry/utility/ 
Government partnership that is the central theme of this review. 


530 (CONF-9103105-, pp. 143-148) Moving HDR technol 
ogy toward commercialization. Duchane, D. (Los Alamos 
National Lab., NM (United States)). USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC (United 
States). Geothermal Div. [1991]. From 9. geothermal program re- 
view: the geothermal partnership—industry, utilities and government 
meeting the challenges of the 90’s; San Francisco, CA (United 
States); 19-21 Mar 1991. In The geothermal partnership: Industry, 
utilities, and govemment meeting the challenges of the 90's. Pro- 
ceedings. 201p. Order Number DE91013163. Source: OSTI; NTIS. 

For the past two decades, the Hot Dry Rock Program sponsored 
by the US Department of Energy at the Los Alamos National Labo- 
ratory has been directed toward the development of methods to 
extract the vast amounts of energy which exist in HDR. The stated 
Level 1 Department of Energy objective for the Hot Dry Rock 
(HDR) Heat Mining Geothermal Energy Development Program is 
to...provide the technology to enable industrial hot dry rock projects 
to generate power at 5-8 cents/k Wh by 1997. (USDOE 1989) Fun- 
damental to this objective is the ultimate goal of bringing HDR 
technology to commercial fruition. Indeed, all of the work done in 
this exciting research and development area will be for naught if 
the author fails to move as rapidly as possible toward the utilization 
of this abundant and clean energy resource as one of the impor- 
tant elements in the future energy supply of the world The purpose 
of this paper is to outline a path toward the commercialization of 
HDR heat mining technology, to discuss the potential obstacles in 
such a path, to propose techniques for overcoming those obsta- 
cles, and finally, to present a picture of what a commercial HDR 
facility may look like near the beginning of the next century. 


531 (CONF-9103105—, pp. 153-157) Recent progress in 
HDR reservoir engineering. Brown, D.W. (Los Alamos National 
Lab., NM (United States)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 
the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90's. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

In the past two years, three vary significant advances have been 
made in our understanding of the behavior and properties of Hot 
Dry Rock (HDR) geothermal reservoirs. First, researchers have 
been determined that the rate of water loss from such deep, engi- 
neered reservoirs - previously thought to be a major problem - is 
minimal in the absence of reservoir growth, ever under consider- 
ably elevated operating pressures. Second, a new method has 
been developed for determining the volume of hot fractured rock 
accessible to circulating water; i.e., the size of the HDR reservoir. 
This technique, after appropriate verification, will allow operators to 
actually quantify the size of the available thermal resource before 
power plant design and installation. Finally, the partitioning of 
reservoir fluid storage between the matrix microcracks and the net- 
work of joints has been measured at two pressure levels, one 
above and one below the joint opening pressure for the most 
favorably oriented set of joints. The observed difference in the stor- 
age partitioning above and below this threshold pressure is quite 
pronounced, particularly for the microcrack fraction. For any given 
HDR site, the measurement of this pressure-dependent storage 
Partitioning may provide guidance as to the optimal method of 
reservoir production. 


532 (CONF-9103105-, pp. 161) Progress in geopressured 
- Geothermal technology. Taylor, K. (Dept. of Energy, Idaho 
Falls, ID (United States)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 
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the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90's. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

The goal of the Geopressured-Geothermal Program is two-fold. 
First, it must be proven that the resource can be produced over a 
period of time necessary for utilization. Second, effective methods 
for producing, handling, and utilizing the geopressured-geothermal 
fluids must be developed. To obtain these goals, three 
geopressured-geothermal wells are being tested. These wells are 
the Pleasant Bayou Well in Texas and the Hulin and Gladys McCall 
Wells in Louisiana. To date, much progress has been made toward 
achieving the program goals. Two wells (Pleasant Bayou and 
Gladys McCall) have endured flow testing in excess of 3 years. 
Additionally, researchers have developed methods to curtail sand- 
ing, scaling, and corrosion during these long term flow tests. 
Finally, a 1 MWe Hybrid Power System was tested at the Pleasant 
Bayou site. This test was quite successful. However, electrical 
production from the Geopressured-geothermal resource at a devel- 
opment cost of between 12 to 18 cents per kw-hr, is still not 
economically viable. The most efficient use of this resource 
presently is in the direct use arena, i.e. thermal enhanced oil re- 
covery (TEOR). An Industrial Consortium for the utilization of the 
geopressured-geothermal resource has been developed and in- 
cludes many individuals and companies very interested in these 
direct use opportunities, in particular TEOR. 


533 (LUTFD2-TFMS—1006-1-17-90 F1-F87) Parameter es- 
timation in models of geothermal reservoirs. Jonsson, 
Gudmundur (Lund Univ. (SE). Dept. of Mathematical Statistics). 
Lund Univ. (Sweden). Dept. of Mathematical Statistics. Oct 1990. 
In Parameter estimation in models of heat exchangers and 
geothermal reservoirs. 227p. Order Number DE92715847. Source: 
OSTI; NTIS (US Sales Only). 

In this paper statistical methods are used for identification and 
estimation of continuous time state space models of geothermal 
reservoirs. The models describe the water level given the reservoir 
discharge. Two different modelling approaches are studied and 
compared. Several ways to observe the model states are exam- 
ined. Among them an ordinary Kalman filter, a closed loop observer 
where the Kalman filter gains are estimated directly and an open 
loop observer (multistep prediction). The discharge from the reser- 
voir varies with time and the sampling period of the data is not 
constant. The continuous time models are therefore discretized and 
propagated to the next sampling point assuming that the discharge 
is constant during the sampling interval. Measurements from the 
district heating system at Akureyri in Iceland are used to obtain the 
parameter estimates. Several types of score functions are used for 
the parameter estimation. They are either based on one step or 
multistep prediction residuals of the water level, Maximum Likeli- 
hood or Least Squares techniques. The models are compared by 
their steady state properties and they are furthermore used to pre- 
dict the water level from one week up to four years. (au). 
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534 (CONF-9103105-—, pp. 99) Progress in low tempera- 
ture utilization and assessment. Taylor, K. (Dept of Energy, Idaho 
Falls, ID (United States)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 
the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90’s. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

Low temperature (less than 250F) geothermal resources occur 
with a large frequency in the United States. The Geothermal Pro- 
gram has tasks taking place to better define the location of low 
temperature resources and determine efficient uses for them. 
Presently, a new activity to combine these efforts is getting under- 
way. These projects were all discussed during this session. A large 
number of accomplishments from these tasks have resulted in very 


successful direct use projects. With continued success, it appears 


that many more low temperature geothermal resources will be de- 
veloped. 


535 (CONF-9103105-, pp. 107-111) Direct use industry 
assistance. Lienau, P.J. (Oregon Inst. of Tech., Klamath Falls 
(United States)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (United States). Geothermal 
Div. [1991]. From 9. geothermal program review: the geothermal 
partnership—industry, utilities and government meeting the chal- 
lenges of the 90’s; San Francisco, CA (United States); 19-21 Mar 
1991. In The geothermal partnership: Industry, utilities, and gov- 
ernment meeting the challenges of the 90’s. Proceedings. 201p. 
Order Number DE91013163. Source: OSTI; NTIS. 

Progress in technology transfer and R and D of geothermal di- 
rect uses in three areas, by the Geo-Heat Center, are reviewed in 
this paper. First, technical assistance was provided to 81 projects 
covering the entire development process from resource information 
to troubleshooting problems after a projeci has been completed. 
Second, applied research was conducted on: the performance of 
materials and equipment used in 13 geothermal district heating 
systems; wellbore/aquifer interaction and worldwide utilization of 
downhole heat exchangers; development of information on trans- 
mission and distribution piping and analysis of uninsulated piping 
for geothermal district heating systems; and development of a US 
direct-use site data base. Third, an overview is presented on a 
technology transfer program which included: publishing a Guide- 
book, topical papers and quarterly Bulletin; advising and referrals 
on projects; presentations and tours; geothermal library; and re- 
porting of activities to the Geothermal Progress Monitor. Finally, 
based on growth trends in the geothermal direct use industry, a re- 
search plan is described on collocation of hydrothermal resources 
and geothermal heat pump analysis and use. 


536 (CONF-9103105-, pp. 173-177) The industrial con- 
sortium for the utilization of the geopressured-geothermal 
resource. Negus-de Wys, J. (idaho National Engineering Lab., 
Idaho Falls (United States)). USDOE Assistant Secretary for Con- 
servation and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. DOE Contract AC07-761D01570. From 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90’s; San 
Francisco, CA (United States); 19-21 Mar 1991. In The geothermal 
partnership: Industry, utilities, and government meeting the chal- 
lenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

Four feasibility studies have been developed by the Idaho Na- 
tional Engineering Laboratory (INEL): TEOR, Use of Supercritical 
Fluid Processes for Detoxification of Pollutants, and Hydraulic 
Conversion to Electricity, and Direct Use. The studies provide infor- 
mation bases for potential industrial partners. A joint proposal from 
Los Alamos National Laboratory (LANL) and INEL on supercritical 
fluid processes is going forward. Western Resources Technology 
has begun development of a dozen geopressured well projects. 
British Gas Exploration America has leased 4,000 acres around the 
Hulin Well and plans to spud their first well 3/4 mile northeast of 
Hulin. Additionally, they are proposing a cooperative effort on the 
Hulin testing and will share a new N-S seismic line with DOE. An 
hydraulic turbine test will be conducted at Pleasant Bayou in the 
summer of 1991. Dr. Wayne Steele of Anglewood, TX, is proposing 
to raise fresh water Australian lobsters in the Pleasant Bayou Well 
fire-water pond. Additional projects such as catfish farm, crayfish 
farm, desalination plant and agricultural greenhouse use of the re- 
source heat are waiting in the wings for the DOE wells to become 
available for pilot projects. The first industry cost-share project, 
with the Electrical Power Research Institute (EPRI), was a 1MWe 
hybrid power system successfully tested for eight months in 
1990,at the Pleasant Bayou Well. Interest in the resource and its 
use is now being shown by China, Iceland, Canada, and Japan. 
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537 (CONF-9103105—, pp. 91-95) Models of geothermal 
brine chemistry for optimizing resource performance. Duan, Z. 
(Univ. of California, San Diego (United States)); Moeller, N.; 
Greenberg J.; Weare, J. USDOE Assistant Secretary for Conserva- 
tion and Renewable Energy, Washington, DC (United States). 
Geothermal Div. [1991]. From 9. geothermal program review: the 
geothermal partnership—industry, utilities and government meeting 
the challenges of the 90's; San Francisco, CA (United States); 19- 
21 Mar 1991. In The geothermal partnership: Industry, utilities, and 
government meeting the challenges of the 90's. Proceedings. 
201p. Order Number DE91013163. Source: OSTI; NTIS. 

The DOE brine modeling program is providing a computer model 
for predicting the chemical behavior of geothermal fluids during 
production, energy extraction and reinjection. Chemical processes, 
such as scale formation in wells and plant equipment have been 
shown to cause expensive downtime for equipment and well 
cleanup. The model the authors are developing can be used to 
predict the severity of these problems as a function of operating 
conditions and reservoir properties. It can also be used to cost ef- 
fectively examine methods of abatement as well as in exploration 
and resource assessment. The present model can predict the solu- 
bility of various scale forming minerals (e.g., carbonates and 
amorphous silica) under formation and operating conditions in an 
temperature range from 0-250 C and as a function of CO2 pres- 
sure. Progress has also been made to model the H2S-H2O system 
over a range of pressures. Recent work has focused on modeling 
the behavior of mixtures in the H2O-CH,-CO. system. Multiple 
phase behavior in this system is important to the analysis of fluid 
inclusions, which provide sensitive probes of the thermal history of 
geothermal formations and other reservoir properties. In order to 
model this ternary system, an equation of state (EOS) has been 
developed which can describe the pressure, volume, and tempera- 
ture properties of the pure end members within experimental 
accuracy for a range of pressure from 0-8,000 bar and a range of 
temperature from 0-1,000C. Unfortunately, there are very little PVT 
data in the appropriate region for evaluating model parameters. 
Therefore, the authors used two phase equilibrium data. With these 
data they have developed a highly accurate thermodynamic model. 
This model is unique in its ability to pass continuously from the sin- 
gle phase region to the two phase region. This modeling capability 
is essential for analyzing phase equilibria in fluid inclusions. 
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538 (CONF-9103105—-, pp. 77-84) Advances in geother- 
mal waste treatment biotechnology. Premuzic, E.T. (Brookhaven 
National Lab., Upton, NY (United States)); Lin, M.S.; Sun Ki Kang. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Geothermal Div. [1991]. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90’s. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

Biotechnology based on microbial biochemical processes by 
which geothermal wastes are converted from hazardous to nonhaz- 
ardous depends on a number of process variables. These include 
(a) reactor size, (b) effects of agitation, (c) the efficiency of single 
and mixed cultures, (d) the effect of biomass, (e) pH and dissolved 
oxygen, (f) cell growth, (g) concentration of residual sludge, (h) 
metal salts and, (i) temperature. The effects of these parameters 
will be discussed in terms of two bioreactor designs, one based on 
a fluidized bed and the other on an agitated tank. The comparative 
analyses are relative and represent laboratory data with different 
sludge loading capacities, residence time, and bioreactor type. In 
this paper particular attention will also be given to the effects of 
temperature on the rates of detoxification and materials balance. 
Preliminary results dealing with recovery of toxic metals will also 
be briefly addressed. 
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539 (ORNL/TM—11869) Renewable energy data require- 
ments: A review of user opinions and data collection eftorts. 
Stevenson, G.G. Oak Ridge National Lab., TN (United States). Nov 
1991. 100p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92002389. Source: OSTI; NTIS; GPO Dep. 

Interest in the contribution of renewable energy to US energy 
supply is growing. This interest stems from environmental and 
energy security concerns and the desire to develop domestic re- 
sources. In order to plan for the use of renewable energy, data are 
essential to a variety of users both inside and outside the govern- 
ment. The purpose of this study is to identify priorities and 
requirements for gathering different types of renewable energy 
data. Results of this study are to be used by the US Department of 
Energy, Energy Information Administration (EIA), in planning and 
evaluating its ongoing and future renewable energy information 
programs. The types of renewable energy addressed in this study 
include biomass (wood, agricultural residues, and crops grown for 
energy), municipal solid waste, geothermal energy, solar energy, 
and wind. To assess the relative importance of different types of in- 
formation, we reviewed existing renewable energy data collection 
efforts and asked the opinions of renewable energy data users. In- 
dividuals in government, private industry, research organizations, 
industry trade associations, and public interest research groups 
were contacted and questioned about particular renewable energy 
data items. An analysis of their responses provides the basis for 
the conclusions in this report. The types of information; about 
which we asked each respondent included resource stock and flow 
information; quantities of energy inputs (e.g., wood) and outputs 
(e.g., electricity, heat); energy input and output costs and prices; 
numbers, location, and production capacities of energy conversion 
facilities; quantities and costs of energy conversion equipment; and 
quantities of pollutant emissions from energy conversion. 5 refs., 
25 tabs. 
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540 (IAEA-TECDOC-607, pp. 163-171) Evaluation of wind 
energy credits. Panichelli, S. (ENEL, Rome (italy). Planning 
Dept.). International Atomic Energy Agency, Vienna (Austria). May 
1991. (CONF-8912153-: Workshop on electricity demand and sup- 
ply planning in Europe, Middle East and North African countries, 
Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy and 
electricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East and 
North Africa. 275p. Order Number DE92601524. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Wind power is one of the renewable sources suggested for use 
in future power systems. For the year 2000, ENEL's forecast for 
energy demand is at the moment 285 TWh; a maximum possible 
scenario for wind energy penetration foreseen at the moment by 
the National Energy Plan (PEN) is about 1500 TWh, that is 0.05% 
of the yearly ENEL demand, with an installed capacity of 700-800 
MW. The paper presents the methodological approach for the eval- 
uation and shows how the wind energy credits depend on the 
system structure; no general figures and answers can therefore be 
given for all generating systems. Numerical figures presented in 
the paper are to be taken with caution. On one side, many uncer- 
tainties still exist on the future ENEL system structure; on the other 
side, additional uncertainties still affect the cost projection of wind 
turbines. Moreover, the economic value of the "land occupation” re- 
sources, very high in a densely populated nation as Italy, was not 
charged in the wind cost while it can be of paramount weight in the 
decisions. (author). 4 refs, 2 figs, 4 tabs. 


541 (NEI-DK-655) Economy of privately owned wind- 
mills: Report from the control group for an investigation of 
the economy of privately owned windmills. Energistyrelsen, 
Copenhagen (Denmark). Jun 1991 118p. (in Danish). Contract EM- 
1364/88-10. Order Number DE92715328. Source: OSTI; NTIS (US 
Sales Only). 
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EFP-88. 

The Danish government ordered that an investigation of the 
economy of privately owned windmills be undertaken. The results 
should form the basis for a governmental debate on future regula- 
tions in this respect and on whether the effect limit of 150 kW 
should be raised. The investigation resulted in a description of gen- 
eral conditions. It was found that the factors having the most 
significant influence on the economy of privately owned windmills 
was the amount of energy produced (this is dependent on the local 
wind resources), the service life of the windmill, and the type of 
ownership. About 80% of Danish privately owned windmilis are cur- 
rently owned by groups of householders. It was concluded that it 
was significantly more advantageous to have part ownership of a 
windmill because of the special character of the Danish tax and 
duties system. The economic value of electricity produced by wind 
power with regard to the general electricity supply is discussed. 
Calculation methods are described in detail and the collected data 
are presented. (AB). 


542 (NEI-DK-656) Economy of privately owned wind- 
milis: Report trom the control group for an investigation of 
the economy of privately owned windmills. Supplement. Ener- 
gistyrelsen, Copenhagen (Denmark). Jun 1991 45p. (in Danish). 
Contract EM-1364/88-10. Order Number DE92715330. Source: 
OSTI; NTIS (US Sales Only). 

EFP-88. 

Supplements to a report on the economy of privately owned 
windmills. The supplements contain information on relevant taxes 
and duties, the value of wind power produced electricity in relation 
to the electric power distribution network as a whole, and the price 
of land used as sites for windmills. (AB). 
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543 (ETSU-WN-5025) Testing and monitoring of a 25m 
diameter vertical axis variable geometry wind turbine. AEA En- 
vironment and Energy, Harwell (United Kingdom). 1990. 58p. Order 
Number DE92719146. Source: OSTI; NTIS (US Sales Only). 

Since the late 1970's the UK Department of Energy's wind en- 
ergy programme has aimed at the development of large wind 
turbines of both horizontal and vertical axis designs. Work on the 
vertical axis concept started in 1978, with the investigation of the 
feasibility of scaling up the straight bladed Musgrove concept to 
large sizes. A six metre diameter test bed was built on the Isle of 
Wight, and underwent proving trials. In 1983 the next phase of the 
development of the machine was entered, with the signing of three 
contracts to construct the 25m VAWT, to test and monitor it for two 
years, and to carry out preliminary studies leading to the design of 
a multimegawatt unit. The machine was built on the site of the dis- 
used Carmarthen Bay Power Station, South Wales. A two year test 
and monitoring contract then commenced which has concentrated 
on the collection and analysis of data from all systems of the ma- 
chine. This report is a summary of the work carried out during that 
contract. (Author). 


544 (ETSU-WN-5072-P2) Summary of the collected data 
for tests on the NACA 0015, NACA 0018, NACA 0021, NACA 
0025 and NACA 0030 aerofoiis. Angell, R.K. (Reading Univ. 
(GB). Dept. of Engineering); Musgrove, P.J.; Galbraith, R.A.McD.; 
Green, R.B. AEA Environment and Energy, Harwell (United King- 
dom). Feb 1990. 173p. Contract E/5A/CON/5072/1527. Order 
Number DE92719144. Source: OSTI; NTIS (US Sales Only). 

This report summarises the data contained in the Glasgow Uni- 
versity dynamic stall database for tests carried out on the NACA 
0015, NACA 0018, NACA 0021, NACA 0025 and NACA 0030 
aerofoils. The tests involved pitching each aerofoil about its quarter 
chord point. Data were gathered for the following motion types: 
static, time dependent static, ramp-up and ramp-down motion, 
sinusoidal oscillation and oscillations simulating the conditions ex- 
perienced by a vertical axis wind turbine. Details of all the test 
conditions are presented in terms of pressure coefficient, normal 


force coefficient, thrust coefficient and quarter chord moment coeffi- 


cient. In addition, sample results of oil flow visualisation are shown 
(Author). 


545 (ETSU-WN-5072-P3) Analysis of Glasgow University 
wind tunnel tests on a series of NACA 4-digit aerofoils. Harris 
A. (VAWT Ltd., Hemel Hempstead (GB)). AEA Environment and 
Energy, Harwell (United Kingdom). Mar 1990. 54p. Order Number 
DE92719142. Source: OSTI; NTIS (US Sales Only). 

A limited analysis of the data from Glasgow University tests on 5 
NACA 4-digit sections NACA 0015. 0018. 0021, 0025 and 0030 
has been undertaken. The objectives are to assess the merits of 
the thicker sections for inclusions in future VAWT designs and the 
Suitability of the Glasgow University data in modelling VAWT be- 
haviour. The process used was to create a functional relationship 
of the normal and tangential force characteristics of the sections 
tested, which was then incorporated into a VAWT Ltd. performance 
estimation code to allow the required comparisons to be per- 
formed. (Author). 


546 (ETSU-WN-6026) Evaluation of the concept of a 
stall limited rotor. Agius. P. (Howden (James) and Co. Ltd.. Glas- 
gow (United Kingdom)): Bennett, |.; Christie. S.; Jamieson, P. AEA 
Environment and Energy, Harwell (United Kingdom). 1990. 120p 
Order Number DE92719140. Source: OSTI: NTIS (US Sales Only) 

Stall regulation is of interest as a potentially low cost solution to 
the problem of regulating the output power of wind turbines in high 
winds. This report deals with a review of stall regulation: the prob- 
lem of how to regulate overspeed of stall regulated wind turbines in 
fault conditions; and a modified kind of stall regulated operation de- 
scribed as stall limiting. (Author). 


547 (NEI-DK-657) Evaluation of batteries as short term 
storage units for windmill production in isolated systems. 
Broend, P. Danmarks Ingenioerakademi, Lyngby (Denmark). Elek- 
troafdelingen. Dec 1990 101p. (in Danish). Order Number 
DE92715332. Source: OSTI; NTIS (US Sales Only). 

If it is considered how the effective power production from a 
windmill varies and then this is compared with the wish for a rea- 
sonable supply niveau, it can be concluded that a short term 
storage time of an average of five minutes is necessary. Batteries 
can be used for this purpose. The design of such a battery is pre- 
sented and it is claimed that when two groups of batteries are 
used in this way the efficiency of the system is increased from 
55% to 94%. (AB) 10 refs. 


548 (NREL/TP-257-4507) A comparison of spanwise 
aerodynamic loads estimated from measured bending mo- 
ments versus direct pressure measurements on horizontal 
axis wind turbine blades. Simms, D.A.; Butterfield, C.P. National 
Renewable Energy Lab., Golden, CO (United States). Oct 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. (CONF-9109112-3: 21. American 
Wind Energy Association conference: windpower '91, Palm 
Springs, CA (United States), 24-27 Sep 1991). Order Number 
DE92001158. Source: OSTI; NTIS; GPO Dep. 

Two methods can be used to determine aerodynamic loads on a 
rotating wind turbine blade. The first is to make direct pressure 
measurements on the blade surface. This is a difficult process re- 
quiring costly pressure instrumentation. The second method uses 
measured flap bending moments in conjunction with analytical 
techniques to estimate airloads. This method, called ALEST, was 
originally developed for use on helicopter rotors and was modified 
for use on horizontal axis wind turbine blades. Estimating airloads 
using flap bending moments in much simpler and less costly be- 
cause measurements can be made with conventional strain gages 
and equipment. This paper presents results of airload estimates 
obtained using both methods under a variety of operating condi- 
tions. Insights on the limitations and usefulness of the ALEST 
bending moment technique are also included. 10 refs., 6 figs. 


549 (NREL/TP-—257-4508) A comparison of predicted and 
observed turbulent wind fields present in natural and internal 
wind park environments. Kelly, N.D.; Wright, A.D. National Re- 
newable Energy Lab., Golden, CO (United States). Oct 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





ERA Vol. 17, No. 1 93 





17 WIND ENERGY 
1706 Wind Energy Engineering 





Contract AC02-83CH10093. (CONF-9109112-2: 21. American 
Wind Energy Association conference: windpower '91, Palm 
Springs. CA (United States). 24-27 Sep 1991). Order Number 
DE92001159. Source: OSTI: NTIS; GPO Dep. 

This paper assesses the accuracy of simulated wind fields for 
both the natural flow and that within a wind park environment. The 
simulated fields are compared with the observed ones in both the 
time and frequency domains. Actual measurements of the wind 
fields and the derived kinematic scaling parameters upwind and 
downwind of a larae San Gorgonio Pass wind park are used. The 
deviations in the modeled wind field from the observed are dis- 
cussed. 10 refs.. 6 figs.. 2 tabs. 


550 (NREL'TP-—257-4512) Photoelastic stress analysis on 
@ Phoenix 7.9-meter blade. Musial. W.D.: Jenks. M.D.: Osgood, 
R.M.: Johnson. J.A. National Renewable Energy Lab., Golden. CO 
(United States). Oct 1991. 9p. Sponsored by USDOE. Washington, 
DC (United States). DOE Contract AC02-83CH10093. (CONF- 
910912-1: Seminar on design and construction of storage and 
disposal facilities for low-level radioactive wastes. Troyes (France), 
30 Sep - 4 oct 1991). Order Number DE92001156. Source: OSTI: 
NTIS: GPO Dep 

Photoelastic tests were conducted on the Phoenix 7.9-meter 
blade to develop the basic methodology for locating critical strain 
areas on full-scale composite structures. Under relatively low elas- 
tic loading the strain fields over various regions on the blade 
piantorm were documented with 35mm photographs under different 
loading conditions at the Solar Energy Research Institute (SERI) 
Structural Test Facility (STF). Strain concentrations were easily lo- 
cated and quantified. Principal strain magnitudes and directions 
were determined at the highest strain areas using separator gages. 
Results were compared to measured operating loads. This experi- 
ment demonstrated the value of experimental stress analysis using 
the photoelastic technique for the evaluation of composite blade 
designs. 9 refs.. 6 figs., 3 tabs. 


551 (RISO-M-—2922) Loads for wind turbines in inhomo- 
geneous terrain: Measurement report. Friis Pedersen, T.; 
Markkilde Petersen, S.. Thomsen, K.; Hauge Madsen. P., Hoe- 
jstrup, J. Risoe National Lab., Roskilde (Denmark). Test Station for 
Wind Turbines; Danwin A/S, Helsingoer (Denmark): BTM-Consult 
VS. Skjern (Denmark). Jul 1991. 151p. Order Number 
DE92715308. Source: OSTI; NTIS (US Sales Only). 

The report describes measurements carried out in the period 
April to August 1990 on two Danwin 23 wind turbines erected at 
the Alta Mesa site close to Palm Springs, California, USA. The site 
is selected for its heavily inhomogeneous terrain, which implies 
more rough wind conditions and stronger dynamic loads on the 
wind turbine structure. The instrumentation consisted of a meteo- 
rology mast in front of the wind turbine with sensors at four levels 
and strain gauge sensors on the rotor, nacelle and tower on the 
wind. Totally, 28 sensors were monitored. All data were stored as 
one hour time series, sampled at 5 and 25 Hz. The report de- 
scribes the wind turbines, the site for the measurements, the 
measurement system with sensors and presents the measured 
data by three different types of plots. One type of plot is directly 
time traces from the runs. Another type is 30 sec time series plots 
of one hour runs, and a third type is plots of 10 min averages as 
function of wind speed. Finally, all runs are listed with mean values 
for wind speed, wind direction, electrical power and remarks for 
special events which have been recorded, or changes in the setup. 
(author) 6 tabs., 170 ills., 6 refs. 


552 (RISO-M-—2942) Technical report for the activities at 
The Test Station for Wind Turbines in 1990. Harvoee, P. Risoe 
National Lab., Roskilde (Denmark). Test Station for Wind Turbines. 
Jun 1991. 24p. (In Danish). Order Number DE92715316. Source: 
OSTI; NTIS (US Sales Only). 

The aim ot The Test Station for Wind Turbines is to contribute to 
improve wind turbines and be a technology center of knowledge 
concerning wind turbines. As in previous years a joint report has 
been made for the activities at The Test Station for Wind Turbines 
in a way which gives a resonable survey. The report contains a de- 
scription of the activities in the Danish energy research projects 
and EEC financed research project which are placed at The Test 
Station. A short review is given for all the activities and for some of 


the results achieved with reference to the reports in which a com- 
prehensive description is given. Besides a review is given for the 
activities concerning the approval system for wind turbines. which 
includes approval and testing of wind turbines and international co- 
operation. Different activities diverted is described. (author) 3 ills., 
30 refs. 


553 (SAND-91-0821C) Frequency-domain stress predic- 
tion algorithm for the LIFE2 tatigue analysis code. Sutherland, 
H.J. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. 20p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-920122-2: 
American Society of Mechanical Engineers (ASME) energy sources 
technology conference and exhibition. Houston, TX (United States), 
26-30 Jan 1992). Order Number DE92000247. Source: OSTI; 
NTIS: GPO Dep. 

The LIFE2 computer code is a fatigue/fracture analysis code that 
is specialized to the analysis of wind turbine components. The nu- 
merical formulation of the code uses a series of cycle mount 
matrices to describe the cyclic stress states imposed upon the tur- 
bine. However, many structural analysis techniques yield 
frequency-domain stress spectra and a large body of experimental 
loads (stress) data is reported in the frequency domain. To permit 
the analysis of this class of data, a Fourier analysis module has 
been added to the code. The module transforms the frequency 
spectrum to an equivalent time series suitable for rainflow counting 
by other modules in the code. This paper describes the algorithms 
incorporated into the code and uses experimental data to illustrate 
their use. 10 refs., 11 figs. 


554 (SAND-91-1436C) Expert systems to aid in wind 
farm operations. Schluter, L.L. (Sandia National Labs., Albu- 
querque, NM (United States)): Nateghian, F.; Luger, G.F. Sandia 
National Labs., Albuquerque, NM (United States). [1991]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-920122-3: American Society of Me- 
chanical Engineers (ASME) energy sources technology conference 
and exhibition, Houston, TX (United States), 26-30 Jan 1992). Or- 
der Number DE92000791. Source: OSTI; NTIS; GPO Dep. 

An expert system is a knowledge-based program that provides 
solutions to problems in a specific domain by mimicking the behav- 
ior of a human expert. Expert systems can have several 
advantages over traditional programming methods; however, devel- 
oping an expert system generally involves a considerable amount 
of time and money. Therefore, careful investigation must be done 
to ensure that a problem is suited for an expert system application. 
This paper examines several areas where an expert system may 
help wind farm operators lower their operational costs. Justifica- 
tions for using expert systems rather than traditional programming 
methods are given. This paper also discusses some of the design 
decisions that were made in developing an expert system for US 
Windpower that will aid in diagnosing wind turbine failures. 11 
refs., 3 figs. 


555 (STEV-VIND-91-2) Power performance testing of a 
750 kW wind turbine at Stora Risholmen, Goeteborg. Kylander, 
G. (Chalmers Univ. of Technology, Goeteborg (SE). Dept. of Elec- 
trical Machines and Power Electronics). Chalmers Univ. of Tech., 
Goeteborg (Sweden). Dept. of Electrical Machines and Power Elec- 
tronics; Statens Energiverk, Stockholm (Sweden). May 1990. 30p. 
(In Swedish). Project STEV-506-258. (CTH-R—90-4). Order Number 
DE92715854. Source: OSTI; NTIS (US Sales Only). 

The power-wind characteristics has been identified by 
measurements. The testing has been made according to the rec- 
ommendations of IEA. The report contains also details around the 
operation and describes encountered difficulties which might be of 
interest for future performance testing. (5 refs., 46 figs.) (au). 
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556 (CONF-900845-—, pp. 303-316) Fluid bed operation to 
date. Steen, D. (Montana Dakota Utilities Co., Bismarck, ND 
(USA)). North Dakota Univ., Grand Forks, ND (United States). 
Energy and Environmental Research Center. [1990]. From Sympo- 
sium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

Montana-Dakota Utilities retrofitted the existing 75 mw stoker 
fired unit at the R.M. Heskett Station near Mandan, North Dakota, 
to a 80 mw fluidized bed during the winter of 1986. Unit #2 is a 66 
MWe unit that was built in 1963. The original boiler was a Riley 
traveling grate stoker fired unit. There were a number of reasons 
for the decision to retrofit unit #2 to a fluid bed. Expectations were 
to solve the problems experienced with this unit since it's initial op- 
eration. Those expectations were (1) reduction of furnace slagging; 
(2) reduction of convection pass fouling; (3) increase boiler avail- 
ability; (4) increase boiler efficiency; (5) increase unit capacity. This 
paper describes the steps taken to retrofit the fluidized bed and 
control equipment and the operating experience to date. 


557 (CONF-900845-, pp. 331-341) Healy clean coal 
project. Sims, J. (Usibelli Coal Mine, Inc., Fairbanks, AK (USA)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. [1990]. From Symposium on op- 
portunities in the synfuels industry: SynOps 90; Bismarck, ND 
(United States); 27-30 Aug 1990. In Opportunities in the synfuels 
industry. Proceedings. 345p. Order Number DE91014476. Source: 
OSTI; NTIS. 

The Healy Clean Coal Project (HCCP) will construct a state-of- 
the-art coal-fired power plant at Healy, Alaska. The power plant will 
provide 50 megawatts of competitively priced electricity to satisfy 
increasing demand in the Kenai, Anchorage and Fairbanks corridor 
known as the railbelt, will demonstrate innovative coal burning 
technologies, and may provide energy for the future development 
of a pilot-scale plant to beneficiate high-moisture Alaska coals. The 
combination of new coal-burning technologies and low-sulfur 
Alaska coal will result in one of the cleanest coal-burning plants in 
the world. Two separate technology envelopes are featured in the 
HCCP. The HCCP will integrate entrained coal combustion (ECC) 
technology developed by TRW Combustion Business Unit and 
spray dryer absorber (SDA) technology developed by Joy Tech- 
nologies Inc. in association with NIRO Atomizer. Both technologies 
are described as the objectives of the Clean Coal Technology Pro- 
gram. 


558 (CONF-900845-. pp. 343-373) Coal gasification com- 
bined cycle power generation enhancement with methanol. 
Janssen, K.E. (Dakota Gasification Co., Bismarck, ND (USA)). 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. [1990]. From Symposium on op- 
portunities in the synfuels industry: SynOps 90; Bismarck, ND 
(United States); 27-30 Aug 1990. in Opportunities in the synfuels 
industry. Proceedings. 345p. Order Number DE91014476. Source: 
OSTI; NTIS. 

As environmental requirements become more stringent and 
costly, power generating companies will need to increase efficiency 
and at the same time maintain high environmental standards. A 
new concept is emerging wherein proven technologies will be com- 
bined to create an optimum system. In this concept, combined 
cycle power generation integrated with the coal gasification pro- 
cess could be greatly enhanced with methanol production. Coal 
gasification combined cycle (CGCC) combines the technology of 
using coal in a gas turbine by converting the energy in coal to a 
fuel gas suitable for a gas turbine by gasifying the coal. Not only 
does CGCC increase efficiency, but is environmentally superior in 
the use of coal to generate power. Both sulfur dioxide (SO2) and 
nitrogen oxide (NOx) emissions are significantly reduced from that 
of a conventional utility station using fuel gas desulfurization 
technology. This presentation will demonstrate how methanol pro- 
duction can enhance coal gasification combined cycle power 
generation. The author will also expiain Dakota Gasification Com- 
pany’s involvement in commercializing a process that could be 
used for the methanol as a way of improving the economics of us- 
ing coal for combined cycle power generation. The main objective 


of this joint venture with Air Products is to demonstrate liquid 
phase methanol (LPMEOH) technology on a commercial-sized ba- 
sis. However, an additional benefit would be proving that the 
technology is ideally suited for a combined cycle pliant and, there- 
fore, could greatly improve the economics of generating electrical 
power from coal in a combined cycle plant. The production of 
methanol is attractive because the coal gasification section can be 
sized significantly smaller. A large cost savings is realized because 
the coal gasification equipment makes up a large portion of the 
capital investment of a coal-fired combined plant. 


559 (CONF-9110248-1) Materials performance at the 
Wilsonville Coal Liquefaction Facility, 1989-1991. Keiser, J.R. 
(Oak Ridge National Lab., TN (United States)); Patko, A.J. Oak 
Ridge National Lab., TN (United States). [1991]. 24p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 3. Agency for Industrial Science and 
Technology-New Energy and industrial Technology Development 
Organization/Department of Energy-Headquarters (AIST- 
NEDO/DOE-HQ) conference; Fukuoka City (Japan): 23 Oct 1991. 
Order Number DE92002056. Source: OSTI; NTIS; GPO Dep. 

The Advanced Coal Liquefaction Research and Development Fa- 
cility in Wilsonville, Alabama, is funded by the US Department of 
Energy (DOE), the Electric Power Research Institute (EPRI), and 
Amoco Corporation. On behalf of these organizations, Southern 
Company Services manages and Southern Clean Fuels Division of 
Southern Electric International operates the Wilsonville facility. Oak 
Ridge National Laboratory (ORNL) receives funding from DOE to 
provide materials technical support to the Wilsonville operators. For 
the period July 1987 through November 1990 the plant was oper- 
ated with two reactors a thermal reactor and a catalytic reactor in a 
close-coupled integrated two-stage liquefaction mode. Coal pro- 
cessed was obtained from several seams including Ohio No. 6, 
Illinois No. 6, and Pittsburgh No. 8, as well as Texas lignite and 
several subbituminous coals. Corrosion samples which were re- 
moved for examination at the end of this period were exposed in 
the vacuum distillation tower, the atmospheric distillation tower, the 
high pressure separator, and first stage reactor. 


560 (DOE/PC/90165-T2) Utilization of coal-water fuels in 
fire-tube boilers: Technical progress report, January 1, 
1991-—March 31, 1991. Sommer, T.; Melick, T. Energy and Envi- 
ronmental Research Corp., Irvine, CA (United States). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-90PC90165. Order Number DE92001633. Source: 
OSTI; NTIS; GPO Dep. 

This project is a demonstration for firing coal-water slurry in a 
fire-tube boiler. It includes design, installation, and demonstration 
of the slurry firing equipment in a fire-tube boiler at the University 
of Alabama in Tuscaloosa. The project will be funded by the US 
Department of Energy with cost sharing from Jim Walter Re- 
sources and the University of Alabama. Energy and Environmental 
Research Corporation is the prime contractor responsible for all as- 
pects of the project. The specific objective of this contract is to 
demonstrate the potential for coal-water fuels to be burned effec- 
tively in a fire-tube boiler designed for oil or gas. When the results 
of the project are combined with the results of the water-tube slurry 
testing, a broad data base will exist that will provide valuable infor- 
mation for the retrofit of future boilers. 1 tab. 


561 (DOE/PC/90165—T3) Utilization of coal-water fuels in 
fire-tube boilers: Technical progress report, April 1, 1991—June 
30, 1991. Sommer, T.; Melick, T. Energy and Environmental Re- 
search Corp., Irvine, CA (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90165. Order Number DE92001634. Source: OSTI; NTIS; 
GPO Dep. 

This project is a demonstration for firing coal-water slurry in a 
fire-tube boiler. It includes design, installation, and demonstration 
of the slurry firing equipment in a fire-tube boiler at the University 
of Alabama in Tuscaloosa. The project will be funded by the US 
Department of Energy with cost sharing from Jim Walter Re- 
sources and the University of Alabama. Energy and Environmental 
Research Corporation is the prime contractor responsible for all re- 
spects of the project. The specific objective of this contract is to 
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demonstrate the potential for coal-water fuels to be burned effec- 
tively in fire-tube boiler designed for oil or gas. When the results of 
this project combined with the results of the water-tube slurry 
testing, a broad data base will exist that will provide valuable infor- 
mation for the retrofit of future boilers. 1 tab. 


562 (LBL-31079) Improved heat recovery and high- 
temperature clean-up for coal-gas fired combustion turbines. 
Barthelemy, N.M.; Lynn, S. Lawrence Berkeley Lab., CA (United 
States). ©Jul 1991. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92000841. Source: OSTI; NTIS; GPO Dep. 

Thesis submitted by Nicholas M. Barthelemy. 

This study investigates the performance of an Improved Heat 
Recovery Method (IHRM) applied to a coal-gas fired power- 
generating system using a high-temperature clean-up. This heat 
recovery process has been described by Higdon and Lynn (1990). 
The IHRM is an integrated heat-recovery network that significantly 
increases the thermal efficiency of a gas turbine in the generation 
of electric power. Its main feature is to recover both low- and high- 
temperature heat reclaimed from various gas streams by means of 
evaporating heated water into combustion air in an air saturation 
unit. This unit is a packed column where compressed air flows 
countercurrently to the heated water prior to being sent to the com- 
bustor, where it is mixed with coal-gas and burned. The high water 
content of the air stream thus obtained reduces the amount of ex- 
cess air required to control the firing temperature of the combustor, 
which in turn lowers the total work of compression and results in a 
high thermal efficiency. Three designs of the IHRM were developed 
to accommodate three different gasitying process. The perfor- 
mances of those designs were evaluated and compared using 
computer simulations. The efficiencies obtained with the IHRM are 
substantially higher those yielded by other heat-recovery technolo- 
gies using the same gasifying processes. The study also revealed 
that the IHRM compares advantageously to most advanced power- 
generation technologies currently available or tested commercially. 
13 rets., 34 figs., 10 tabs. 


563 (ORNL/Sub-86-57949) Utility FGD survey, January— 
December 1988: Project summary. Hance, S.L. (IT Comp., 
Cincinnati, OH (United States)); McKibben, R.S.; Jones, F.M. Oak 
Ridge National Lab., TN (United States); IT Corp., Cincinnati, OH 
(United States). Sep 1991. 32p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO5-840R21400. Order 
Number DE92001610. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes the status of Flue Gas Desulfurization 
(FGD) technology as of December 1988. It highlights the status of 
the electric utility power industry, projected growth of coal-fired 
power generation, and the current status and future trends in FGD 
application. Also discussed is the implementation status of other 
control technologies such as fluidized bed boilers, which utilities 
may opt for instead of FGD systems. 15 refs., 2 figs., 10 tabs. 


564 (SV-US-91-43) Hot water storage and combined 
heat and power plants. Ekeborg, T. (Vattentall Energisystem AB, 
Vaellingby (SE)); Svenningsson, P.J. Vattenfall Utveckling AB, 
Aelvkarleby (Sweden). 5 Jul 1991. 63p. (In Swedish). Order Num- 
ber DE92715917. Source: OSTI; NTIS (US Sales Only). 

As CHP (Combined Heat and Power plants) is now becoming in- 
creasingly interesting, Vattenfall has identified the need to improve 
the planning/dimensioning as well as the operation of CHP units in 
DHS (District Heating Systems) with HWS (Hot Water Storage). 
The present report begins with a technical description of HWS, in- 
cluding design of accumulator tanks, system lay-out etc. Investment 
and operating costs for tanks of different sizes are given. The prin- 
ciples for how heat storage can benefit district heating in general, 
as well as the specific case of CHP, are discussed and important 
parameters such as electricity tariffs and heat load are explained. 
A simple mode! of the time variation in heat loads has been devel- 
oped, with average annual heat demand and temperature statistics 
as the inputs. The result is a time series containing hourly mean 
heat loads for each year of temperature statistics. With such time 
series, it is possible to simulate in sufficient detail how the HWS 
and the CHP can interact. Three different climatic zones, each with 
four different heat demands, have been included in the study. The 
calculations show that HWS clearly improves the economy for 


CHP, in spite of the relatively short period when it is useful (mainly 
during spring and autumn). The larger the system, the better the 
economic improvement. For CHPs around 100 MW, the HWS 
should have a capacity around 400 MWh. The cost for the HWS is 
around USD 0.1M/year, but the improvement for the CHP will be 
USD 0.2 - 0.8M/year. For smaller systems, the improvement is less 
pronounced, and does not always match the cost for the HWS. It 
is, however, important to note that other benefits from the HWS to 
the DHS as a whole, primarily for the peak-load heat generation, in 
most cases are sufficient to justify the investment in accumulator 
tanks etc. A rule-of-thumb is that the size of the HWS, in MWh, 
should be 0.4-0.8 of the annual heat demand for the DHS, in GWh. 


565 (SV-UV-91-29) Catalytic reforming of natural gas for 
gas turbine operation. Svedberg, G. (Royal Inst. of Tech., Stock- 
holm (SE). Dept. of Heat Techology); Nygren, J. Vattenfall 
Utveckling AB, Aelvkarleby (Sweden). 22 Apr 1991. 53p. (In 
Swedish). Order Number DE92715919. Source: OSTI; NTIS (US 
Sales Only). 

In this report, a rough calculation is presented using steam refor- 
mation for the commercially available gas turbine LM5000. 
Supplementary firing has been assumed in order to increase the 
exhaust gas temperature from 447 to above 800 degrees C. The 
calculations show that the thermal efficiency of the gas turbine is 
about 35 %. This is about the same efficiency that is obtained with- 
out steam reforming. If steam generated in a waste heat steam 
generator is used in a steam turbine, the thermal efficiency of the 
combined cycle is about 47 %. This is also about the efficiency as 
obtained by a conventional combined cycle without steam reforma- 
tion. The calculation presented here is rough and optimal 
conditions for steam reforming are not used. However, the calcu- 
lated results show that great increases in efficiencies may not 
always be obtained using steam reformation. (45 refs.). 


566 (SV-UV-91-30) Drying of wood waste fuel - a techni- 
cal comparison of drying methods, in connection with 
gasification and power generation in a combined cycle. Ihren, 
N. (Royal Inst. of Tech., Stockholm (SE). Dept. of Heat Technol- 
ogy). Vattenfall Utveckling AB, Aelvkarleby (Sweden). 22 Apr 1991. 
56p. (In Swedish). Order Number DE92715918. Source: OSTI; 
NTIS (US Sales Only). 

Examination paper. 

Drying of forest wastes is economically beneficial as well as 
technically necessary when they are to be gasified to produce fuel 
for a combined cycle - an integrated system with gas turbine, flue 
gas boiler and a steam turbine. This study reviews the methods of 
drying that are applicable today and the possible ways to connect 
them to a combined cycle used for production of electricity. The 
aspects that necessarily have to be brought to consideration are 
different from the more common case of heat production. Four se- 
lected drying techniques have been attached to a combined cycle 
based on the LM2500 gas turbine which in a natural gas fired com- 
bined cycle application produces 34 MWe. Among the chosen 
techniques indirect as well as direct methods are represented. The 
dryers have either flue gas or superheated steam as drying 
medium. The processes have been simulated in the computerized 
simulation system Aspen Plus. The results show that the total effi- 
ciency of such a process in the best case is about 49 per cent, 
which means that integration of the drying in the process is capa- 
ble of raising the efficiency almost 10 percentage units compared 
to drying performed separately. The reason for this is the high re- 
trieval of heat condensation. in the comparison with flue gas dryers 
in different systems the steam dryers have given the best results, 
mainly because of the recovery of the heat of condensation and 
the fact that stem dryers affect the process less than others. This 
drying technique also has important environmental benefits since 
vaporized organic compounds can be taken care of in the conden- 
sate from the dryer. Another important benefits is the reduced risk 
of spontaneous firing. (49 refs.). 


567 (SV-UV-91-31) Study of auxiliary fired combined cy- 
cle with wood fuel gasifier and wet flue gas cleaning. Odeberg, 
J. (Royal Inst. of Tech., Stockholm (SE). Dept. of Heat Technol- 
ogy). Vattenfall Utveckling AB, Aelvkarleby (Sweden). 25 Apr 1991. 
86p. (In Swedish). Order Number DE92715920. Source: OSTI; 
NTIS (US Sales Only). 
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Examination paper. 

This report describes the study of a facility for the generation of 
electrical energy from forest wastes. The process is accomplished 
by the gasification of the forest waste to a combustible gas which 
is used as fuel in a gas turbine. The heat from exhaust gases of 
the gas turbine is used in a steam cycle. In order to increase the 
efficiency of the steam cycle, some supplementary firing of the 
gases is required after they pass the gas turbine. The fuel gas is 
cleaned by wet gas clean-up, and the steam cycle has a vacuum 
condenser. The aim of the study has been to analyze a facility for 
the generation of electricity. The emphasis has been on achieving 
a high thermal efficiency, and a fuel gas clean enough to satisfy to- 
day's requirements from gas turbine manufacturers. Supplementary 
firing after the exhaust gases pass the turbine in order to increase 
the temperature in many cases results in the increased overall 
thermal efficiency of the combined cycle. There is an optimum de- 
gree of supplementary firing, or an optimum temperature of the 
exhaust gases. If these temperatures, or degrees of supplementary 
firing are raised, the thermal efficiency of the combined cycle will 
decrease again. This optimum is dependent upon the pressures 
and temperatures chosen for the steam cycle. The studied facility 
is based upon the MINO-process developed by Studsvik for gasifi- 
cation and catalytic cracking, along with the General Electric gas 
turbine LM5000. The steam cycle is a single pressure cycle with 
reheating to 550 degrees C. Wet gas clean-up is accomplished by 
scrubbing with water at 155 degrees C, which corresponds to the 
water dew point of the pressurized fuel gas. The clean-up process 
gives a 90 % reduction of the ammonia content in the fuel gas, 
and sufficient removal of alkali and particles. (58 refs.). 


2002 Waste Management 
Refer also to citation(s) 53, 58, 60, 68, 82, 557, 576, 839 


568 (DOE/MC/26288-T7) Sonic enhanced ash agglomer- 


ation and sulfur capture: [Seventh quarterly] technical 
progress report, [December 24, 1990—March 31, 1991]. Manu- 
facturing and Technology Conversion International, Inc., Columbia, 
MD (United States). [1991]. 74p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC21-89MC26288. 
(MTCI-10038-107). Order Number DE92000701. Source: OSTI; 
NTIS; GPO Dep. 

The major objective of the Phase 1 test program is to confirm 
the feasibility of the Manufacturing and Technology Conversion 
International, Inc. bimodal particle size approach to enhance partic- 
ulate control by acoustic ash agglomeration. An ancillary objective 
of the Phase 1 effort is to demonstrate and confirm the feasibility 
of an acoustic field to enhance sulfur capture by increasing sorbent 
reactivity. Phase 1 tests are designed to cover the frequency range 
between 50 and 1400 Hz, establish monomodal baseline pertfor- 
mance as a benchmark from which to measure the degree of 
enhancement expected from the bimodal approach, and, finally, to 
confirm the effectiveness of low-frequency fields over high- 
frequency fields for realistic particulate streams. The program will 
demonstrate the effectiveness of a unique approach which uses a 
bimodal distribution composed of large sorbent particles and fine 
fly ash particles to enhance ash agglomeration and sulfur capture 
at conditions found in direct coal-fired turbines. Under the impact of 
high-intensity sound waves, sorbent reactivity and utilization, it is 
theorized, will increase while agglomerates of fly ash and sorbents 
are formed which are readily collected in commercial cyclones. The 
work will extend the concept from the demonstration of feasibility 
(Phase 1), through proof-of-concept (Phase 2) to the construction 
(Phase 3) of a coal-fired pulsed combustor with in-furnace sorbent 
injection. For Phase 1, Pennsylvania State University will conduct 
studies for enhanced sulfur capture in The Combustion Laboratory 
and agglomeration tests in the High Intensity Acoustic Laboratory. 
2 refs., 43 figs., 7 tabs. 


569 (DOE/PC/79796-T15) Enhancing the use of coals by 
gas reburning-sorbent injection: Quarterly report No. 4, April 
1—June 30, 1991. Energy and Environmental Research Coprp., 
Irvine, CA (United States). 26 Jul 1991. 38p. Sponsored by 


USDOE. Washington. DC (United States). DOE Contract FC22- 
87PC79796. Order Number DE91018339. Source: OSTI: NTIS 
GPO Dep 

Gas reburning is a combustion modification technique that con- 
sists of firing 80-85 percent of the fuel (corresponding to the total 
heat release) in the lower furnace. Reduction of NO, to molecular 
nitrogen (Nz) is accomplished via the downstream injection of the 
remaining fuel requirement in the form of natural gas (which also 
reduces the total SO, emissions). In a third stage. burnout air is in- 
jected at lower temperatures in the upper furnace to complete the 
combustion process without generating significant additional NO, 
Dry sorbent injection consists of injecting calcium based sorbents 
(such as limestone, dolomite, or hydrated lime) into the combustion 
products. For sulfation of the sorbent to CaSO,, an injection tem- 
perature of about 1230°C is optimum, but calcium-sulfur reactions 
can also take place at lower temperatures. Thus, the sorbent may 
be injected at different locations, such as with the burnout air, at 
the exit from the superheater, or into the ducting downstream of 
the air heater with H2O added for humidification. The calcium 
sulfate or sulfite products are collected together with unreacted sor- 
bent fly ash by the electrostatic precipitator. The specific goal of 
this project is to demonstrate NO, and SO, emission reductions of 
60 percent and 50 percent, respectively, on two coal fired utility 
boilers having the design characteristics mentioned above. 4 tabs. 


570 (DOE/PC/90545—-T2) Full-Scale Demonstration Low- 
NOx Cell Burner retrofit: Quarterly report No. 2, January 1, 
1991—March 31, 1991. Babcock and Wilcox Co., Alliance, OH 
(United States). Contract Research Div. 24 May 1991. 67p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-91PC90545. Order Number DE92001641. Source: OSTI:; 
NTIS; GPO Dep. 

The overall objective of the Full-Scale Low-NOx Cell (LNC) 
Burner Retrofit project is to demonstrate the cost-effective reduc- 
tion of NOx generated by a large, base-loaded (70% capacity 
factor or greater), coal-fired utility boiler. Specific objectives in- 
clude: at least 50% NOx reduction over standard two-nozzie cell 
burners, without degradation of boiler performance or life; acquire 
and evaluate emission and boiler performance data before and af- 
ter the retrofit to determine NOx reduction and impact on overall 
boiler performance; and demonstrate that the LNC burner retrofits 
are the most cost-effective alternative to emerging, or 
commercially- available NOx control technology for units equipped 
with cell burners. The focus of this demonstration is to determine 
maximum NOx reduction capabilities without adversely impacting 
plant performance, operation and maintenance. 


571 (IVO-B—08/91) Analytics of limestone and FGD (Flue 
Gas Desulphurization) -products. Siitonen, T. Imatran Voima Oy 
(IVO), Helsinki (Finland). 1991. 65p. (in Finnish). Order Number 
DE92728460. Source: OSTI; NTIS (US Sales Only). 

In flue gas desulphurization process of coal-fired power plants 
great amounts of solid wastes are formed. The aim of this investi- 
gation was to survey the different methods for chemical analysis of 
desulphurization products and evaluate the suitability for different 
uses. There were three kinds of desulphurization products - gyp- 
sum developed in the wet desulphurization process, product of 
wet-dry process and the Lifac-product. The test methods found in 
literature were experimented and results were compared. There is 
a short review of limestone used in desulphurization process. The 
summary of different utilization methods of desulphurization prod- 
ucts and fly ash is also included. 


572 (NEI-DK-665) Characterization and management of 
waste water from desulphurization of flue gas by the wet ab- 
sorption process with following oxidation. Mose Pedersen, B.; 
Holm Kristensen, G. Vandkvalitetsinstituttet, Hoersholm (Denmark). 
Apr 1990 50p. (in Danish). Contract EM-1323/87-10. Order Num- 
ber DE92715389. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

The utilization of the wet absorption process for the desulphur- 
ization of flue gas from coal fired power plants produces calcium 
sulphate, and waste water containing nitrate, neutral salts and a 
certain amount of heavy metals. The conditions which influence the 
content of the waste water and methods for the precipitation of 
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heavy metals are discussed Data from abroad on the characteriza- 
tion of coal and methods of precipitaion are presented in detail. 
The focus is on mercury and cadmium as these chemicals are 
dangerous pollutives. It is concluded that. generally speaking, 
100% of the mercury comes from the coal and 95-98% of the cad- 
mium comes from the limestone used in the desuiphurization 
process. It is claimed that hydroxide precipitation resulted in an 
acceptable concentration of heavy metals when the output concen- 
tration was low. when the latter was higher hydroxide/sulphide 
precipitation was necessary. (AB). 


573 (NEI-FI-150) N2O emission minimization in circulat- 
ing fluidized bed. Pettola. K. (Ahistroem Pyropower Co.. Karhula 
(Finland). Hans Ahistroem Lab.): Hiltunen, M.;: Lee, Y.Y. Kauppa-ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1991. 38p. 
(in Finnish). Order Number DE92728461. Source: OSTI: NTIS (US 
Sales Only). 

The objective of the project was to study the effect of the pro- 
cess variables on the N2O emissions from Ahistrom Pyrof low 
circulating fluidized bed (CFB) boilers combusting coal, peat and 
mixed fuels. The objective was to optimize the combustion process 
on the basis of the analysis results and theoretical explanations in 
order to achieve minimum N2O emissions and simultaneously to 
meet the other emission regulations (SO2, NO x). The project in- 
cluded three commercial Pyrof low CFB boilers in Finland and five 
commercial boilers in the USA. The heat capacity of the boilers 
were from 30 MW to 136 MW. The NoO emissions monitored were 
from 7 mg/MJ to 88 mg/MJ. Some tests were also made in the Py- 
rof low pilot plant. 


574 (STEV-FBT-91-19) Flue gas cleaning. Progress re- 
port 1989-09-01—1990-08-30. Stroemberg. A.M.; Stroemblad, C.; 
Raab, O.; Gunnarsson, L.; Kiuru, S.; Bjerle, |.; Karlsson, H.T. 
Statens Energiverk, Stockholm (Sweden). [1991]. 102p. (In 
Swedish). Project STEV-276-443. Order Number DE92715945. 
Source: OSTI; NTIS (US Sales Only). 

Work performed in the following areas are covered by this report. 
In-situ sulphite oxidation in dry scrubbing: CaO hydration in steam 
atmospheres; Computer modeling of slurry injection - simulation 
tests; Computer modeling of wet limestone; Activation of fly ash 
with ultrasonics; and Simultaneous SO, and NO, removal in dry 
scrubbing. (L.E.). 


2005 Environmental Aspects 


Refer also to citation(s) 1689 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 831, 861, 893, 894, 907 


575 (ANLUCP-74369) Forecasting the market for SO2 
emission allowances under uncertainty. Hanson, D.; Molburg, 
J.; Fisher, R.; Boyd, G.; Pandola, G.; Lurie, G.; Taxon, T. Argonne 
National Lab., IL (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9110144-1: 8. electric utility forecasting 
symposium, Baltimore, MD (United States), 23-25 Oct 1991). Order 
Number DE92000261. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper deals with the effects of uncertainty and risk aversion 
on market outcomes for SO2 emission allowance prices and on 
electric utility compliance choices. The 1990 Clean Air Act Amend- 
ments (CAAA), which are briefly reviewed here, provide for about 
twice as many SOz allowances to be issued per year in Phase 1 
(1995-1999) than in Phase 2. Considering the scrubber incentives 
in Phase 1, there is likely to be substantial emission banking for 
use in Phase 2. Allowance prices are expected to increase over 
time at a rate less than the return on alternative investments, so 
utilities which are risk neutral, or potential speculators in the 
allowance market, are not expected to bank allowances. The al- 
lowances will be banked by utilities that are risk averse. The 
Argonne Utility Simulation Mode! (ARGUS2) is being revised to in- 
corporate the provisions of the CAAA acid rain title and to simulate 
SO, allowance prices, compliance choices, capacity expansion, 


system dispatch. fuel use, and emissions using a unit level data 
base and alternative scenario assumptions. 1 fig. 


576 (ANL/CP-74370) The 1990 Clean Air Act Amend- 
ments and the Great Lakes economy: Challenges and 
opportunities. Hanson, D. (Argonne National Lab., IL (United 
States)); Molburg, J.; Pandola, G.: Taxon, T.; Lurie, G.; Fisher, R.; 
Boyd, G.; Fox, J. Argonne National Lab., IL (United States). [1991]. 
13p. Sponsored by USDOE, Washington. DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911184-5: 13. annual North 
American conference of the International Association for Energy 
Economics, Chicago, IL (United States), 18-20 Nov 1991). Order 
Number DE92001920. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper deals with the market for SO2 emission allowances 
over time and electric utility compliance choices. For currently high 
emitting plants ( > 2.5 Ib SO2/MMBtu), the 1990 Clean Air Act 
Amendments (CAAA) provide for about twice as many SO, al- 
lowances to be issued per year in Phase 1 (1995-1999) than in 
Phase 2. Also, considering the scrubber incentives in Phase 1, 
there is likely to be substantial emission banking for use in Phase 
2. Allowance prices are expected to increase over time at a rate 
less than the return on alternative investments, so utilities which 
are risk neutral or other potential speculators in the allowance mar- 
ket are not expected to bank allowances. The allowances will be 
banked by risk averse utilities or the utilities may buy forward con- 
tracts for SO, allowances. However, speculators may play an 
important role by selling forward contracts for SO2 allowances to 
the risk averse utilities. The Argonne Utility Simulation Model (AR- 
GUS) is being revised to incorporate the provisions of the CAAA 
acid rain title and to simulate SO2 allowance prices, compliance 
choices, capacity expansion, system dispatch, fuel use, and emis- 
sions. The revised model (ARGUS2) incorporates unit-level 
performance data and can incorporate unit-specific compliance de- 
cisions when these are known. The model has been designed for 
convenience in analyzing alternatives scenarios (demand growth 
rates, technology mix, economic parameters, etc). 1 ref., 5 figs. 


577 (IAEA-TECDOC-—610, pp. 187-211) Opportunities for 
the private sector in the development of large power genera- 
tion in Indonesia. Ramelan, R. (Agency for the Assessment and 
Application of Technology, Jakarta (Indonesia)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1991. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The growth of electricity demand in Indonesia from year to year 
increases with a significant percentage in line with the highly in- 
creasing industrial growth. PLN, as a state owned company which 
is responsible for generating, transmitting and distributing the elec- 
tricity to the public, has given all of its best effort to fulfill the 
demand. Due to financial constraint it seems that PLN now is fac- 
ing the problem to keep pace with the demand. As a result, many 
private industries and some public sector organizations generate at 
least part of the power they need by means of their own plants 
which is used either for base power or as stand by power pur- 
poses. To date, about 57 percent of the national total capacity is 
owned by private sector and over 50 percent of this private sector 
owned is diesel power station. With intention to their size of power 
generated per unit, it is unlikely that the economic of scale of 
power generation will be achieved. To cope with the demand, pri- 
vate sector should have more opportunities to participate in the 
development of large power generation projects not only for their 
owned use but also for the public usage. The Government of In- 
donesia has already issued the regulation related to it such as Law 
15/1985 in 1985 and Government Regulation 10/1989 in 1989. 
These regulations still should be followed by a clear mechanism of 
relationship between private power supply and the existing national 
grid which is operated by PLN. Private participation in electricity 
business could be as a BOT system or as a joint venture electric 
power supply company with consisting the shareholders of private 
investors and PLN. (author). 1 fig., 8 tabs. 
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578 (IAEA-TECDOC-—610, pp. 341-346) Imported-coal- 
fired thermal power plant project on BOT basis in Turkey. 
Tsuchida, H. (Electric Power Development Co. Ltd., Tokyo 
(Japan)). International Atomic Energy Agency, Vienna (Austria). 
Jun 1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (In- 
donesia), 4-7 Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 
Jakarta, 4-7 September 1990. 404p. Order Number DE92603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

EPDC (Electric Power Development Co.) group is negotiating 
with the Turkish government for the development of a 1000MW 
imported-coal-fired thermal power plant project on BOT (Build- 
Operate-Transfer) basis. A private joint venture company to be 
established by the Turkish Electricity Authority and Japanese spon- 
sor companies led by EPDC and Mitsubishi Corporation will 
arrange all the finance necessary for the project totalling one billion 
dollars including equity, export credit from Japan EXIM Bank and 
commercial loan from Japanese commercial banks. The security 
arrangement for the finance is based on that originally developed 
by the US EXIM Bank taking into account the government's re- 
quest to the bank to provide export credits without a conventional 
letter of guarantee. The security in lieu of the conventional UG is 
centered on the escrow account/subordinate loan mechanism on 
top of the guarantee by the government to pay the energy tariff on 
take or pay basis and in currencies required for the debt service. 
An escrow account is established offshore which always holds a 
minimum cash balance equal to the next instaliment of the debt 
service. The government guarantees to provide an additional fund 
to maintain the minimum balance in case there is a shortfall due to 
reasons not attributable to the project company and, for a limited 
period until certain years after the commencement of the commer- 
cial operation of the project, Gue to reasons attributable to the 
company. The dividend portion of the energy tariff is kept in sepa- 
rate escrow accounts as a readily available additional fund to 
maintain the minimum balance to make up a shortfall due to rea- 
sons attributable to the company. To avoid the occurrence of the 
commercial risk during the long period of operation it is crucial to 
construct a reliable power station in the first place. (author). 


579 (TKK-T/SAL—B13) A time series model to short-term 
electric and district heating load forecasting for a communal 
electric utility. Ruusunen, J.; Karanta, K. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Systems Analysis Lab. Dec 1988. 38p. 
(In Finnish). Order Number DE92715452. Source: OSTI; NTIS (US 
Sales Only). 

A time series model to short-term electrical and district heating 
forecasting for a communal electric utility has been developed. The 
system developed makes hourly load forecasts for a period of 48 
hours. The forecasting process is repeated every six hours, when 
new weather information becomes available. The outdoor tempera- 
ture is used as a weather variable. The system has been 
integrated to an energy management system developed by Jaakko 
Poeyry Co. and delivered to Vantaa electric utility. 


2007 Legislation and Regulations 
Refer also to citation(s) 577, 831 
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580 (IAEA-TECDOC-—599, pp. 63-76) Optimization of tech- 
nical specifications by use of probabilistic methods - A Nordic 
perspective. Laakso, K. (Valtion Teknillinen Tutkimuskeskus, Es- 
poo (Finland)); Engqvist, A.; Knochenhauer, M.; Kosonen, M.; 
Liwang, B.; Mankamo, T.; Poern, K. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-9006379-: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications, Vienna (Aus- 
tria), 16-22 Jun 1990). In Use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications: Report of a 
technical committee meeting held in Vienna, 18-22 June 1990. 
293p. Order Number DE92603285. Source: OSTI; NTIS (US Sales 
Only); INIS. 


The Technical Specifications of a nuclear power plant specify the 
limits and conditions for plant operation from the safety point of 
view. These operational safety rules were originally defined on the 
basis of deterministic analyses and engineering judgement. As ex- 
perience has accumulated, it has proved necessary to consider 
problems and make specific modifications in these rules. Develop- 
ments in probabilistic safety assessment have provided a new tool 
to analyse, present and compare the risk effects of proposed rule 
modifications. The main areas covered in the project are opera- 
tional decisions in failure situations, preventive maintenance during 
power operation and surveillance tests of standby safety systems. 
This project is part of the Nordic safety programme 1985-89 spon- 
sored by NKA, the Nordic Liaison Committee for Atomic Energy. 
The work has been financed in part by the Nordic Council of 
Ministers and in part by the participating Swedish and Finnish insti- 


tutions, power companies and regulatory bodies. (author). 3 refs, 6 
figs, 1 tab. 


581 (IAEA-TECDOC-599, pp. 77-87) EPRI perspectives 
on the use of risk-based technical specifications in controlling 
plant operations. Sursock, J.P. (Electric Power Research Inst., 
Palo Alto, CA (USA)): True, D. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-9006379-: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power piant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

In recent years there has been considerable interest in the use 
and application of probabilistic risk techniques to the development 
of technical specifications. The Electric Power Research institute 
(EPRI) has participated in the investigation and application of these 
methods in the U.S. and continues to support new and innovative 
approaches. This paper describes the program EPRI has estab- 
lished for the evaluation and development of risk-based technical 
specifications in controlling plant operations. The paper identifies 
institutional and technical obstacles associated with the concept of 
a real-time risk monitor, and then proceeds to describe the current 
EPRI program. Flexible technical specifications actions or "flex 
specs” promise to increase operating flexibility by providing the 
plant operating staff with pre-planned alternative actions to be 
taken in response to a specific limiting condition for operation, de- 
pending upon the pliant configuration. The introduction of additional 
complexity into the technical specifications will require additional 
tools to be developed to assist the plant operating staff in deter- 
mining the options available. EPRI is investigating a PC-based tool 
for use in this application. This tool, called an Integrated Risk 
Advisor (or IRA), will provide the control room operators with infor- 
mation on flex spec options, support system unavailabilities, 
tracking of component and system reliabilities, as well as access to 
standard technical specification information. (author). 


582 (IAEA-TECDOC-599, pp. 89-95) Status of PSC and 
technical specifications improvements based on probabilistic 
methodology. Volkovitskij, S. (USSR State Committee for Supervi- 
sion of Safety in Industry and Nuclear Power, Moscow (USSR). 
Science and Engineering Center for Safety in Industry and Nuclear 
Power). International Atomic Energy Agency, Vienna (Austria). Apr 
1991. (CONF-9006379—: Technical committee meeting on the use 
of probabilistic safety assessment to evaluate nuclear power plant 
technical specifications, Vienna (Austria), 16-22 Jun 1990). In Use 
of probabilistic safety assessment to evaluate nuclear power plant 
technical specifications: Report of a technical committee meeting 
held in Vienna, 18-22 June 1990. 293p. Order Number 
DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1990, three supporting probabilistic indicators were included in 
the new version of the USSR main regulatory document "General 
Rules of Ensuring Nuclear Power Plant Safety”. The series of 
guidelines for conducting PSA is under development. The nuclear 
regulatory body encourages the practical use of PSA methodology 
both for NPP design and operation. Two examples of the use of 
probabilistic methodology for technical specifications assessment 
are described. It is stressed that the regulatory body considers 
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probabilistic methods as an important but supporting tool for mak- 
ing regulatory decisions. (author). 2 refs, 1 fias. 


583 (IAEA-TECDOC-599, pp. 97-112) Allowable outage 
times (AOTs) and surveillance test intervals (STIs) reevalua- 
tion by PRA procedures. Serradell Garcia, V. (Universidad 
Politecnica de Valencia, Valencia (Spain). Dept. de Ingenieria 
Quimica y Nuclear); Martorell Alsina, S.; Verdu Martin, G.; 
Vazquez, M.T.; Calvo, J.|. International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-9006379-: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

In the early 1980s, tools for allowable outage times (AOTs) and 
surveillance test intervals (STI) evaluations by PRA procedures 
were developed. Most have been implemented into program codes. 
Some were developed before 1980 to assess Plant Safety from a 
risk point of view (PRA level 1). Objective of the paper is to show 
how these tools can be used in an AOT and STI evaluation 
program. An analysis scheme is proposed, stressing the most im- 
portant topics related to qualitative and quantitative analysis. In the 
last one, time-dependent or independent risk evaluation has been 
considered separately. Fault and event trees are obtained through 
qualitative analysis, and minimal cut set generated for use in quan- 
titative analysis. By means of time-independent quantitative 
analysis a time-independent risk estimation is obtained. The most 
important ST| and AOT requirements are identified. Also, some 
sensitivity and uncertainty analysis are performed. The time- 
dependent analysis uses the results from previous qualitative and 
quantitative studies. The analysis is specially useful to accomplish 
with AOT and ST! re-evaluation because of the time-dependence 
of these requirements. Additional sensitivity analysis lead to review 
test and maintenance infiuence on risk, in order to confirm results 
from AOT and STI evaluation and are related to: hypothesis and 
models, data, human error and common cause failures. At the end 
of this paper a case of application with the corresponding results of 
whole analysis is presented. The case of application analyses the 
benefits of the alternate strategy testings: staggered or sequential 
for various surveillance test intervals. Furthermore, additional cal- 
culations were performed to investigate the sensitivity fo the results 
to the input used. In particular, we study the impact on system un- 
availability when the time-related (standby) failure fraction varies 
from 0 to 1 (all functional failures) are demand-related. 


584 (IAEA-TECDOC-—599, pp. 131-138) Approaches for 
ascertainment of allowable outage times (AOTs). Theiss, K. 
(Technischer Ueberwachungs-Verein Norddeutschland e.V., Ham- 
burg (Germany, F.R.)). International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-9006379-: Technical committee meet- 
ing on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

On the background of the requirements of German Nuclear 
Safety Criteria of NPP the KTA-report 1407 was established as a 
guideline to represent methods concerning the ascertainment of al- 
lowable outage times of safety systems during NPP operation. The 
methods described are based on both probabilistic and determinis- 
tic approaches and have been used in former times in licensing 
procedures of NPP. (author). 2 refs, 2 figs, 2 tabs. 


585 (IAEA-TECDOC-599, pp. 139-151) WWER plant prob- 
sbilistic safety assessment. Volkov, V.A. (All-Union Research 
Inst. for Nuclear Power Plant Operations (VNIIAES), Moscow 
(USSR)); Larin, E.P. International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-9006379-: Technical committee meet- 
ing on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). in Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 


committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper addresses the ways of probabilistic safety assess- 
ment for WWER-1000 reactors in operation. Probabilistic analysis 
is supposed to be used to optimize operational documentation, to 
assess weaknesses and enhance safety and efficiency of the oper- 
ating plants. Probabilistic safety assessment (PSA) is a necessary 
part of safety justification for NPPs both operating and under de- 
sign. To practically implement the task much effort is needed to 
process information, prepare computers codes, to do calculations 
and adopt the results. Operational experience shows that WWER 
plants can be improved by improving stability, reducing the number 
of shutdowns, labour consumption as well as improving operational! 
documentation and taking account of all hypothetical transients. 
The best possible way to achieve this goal is to use PSA. In this 
paper PSA performance programme adopted in VNIIAES is de- 
scribed. (author). 6 figs, 1 tab. 


586 (IAEA-TECDOC-599, pp. 153-163) Uncertainty analy- 
sis in the process of reliability estimation. Holy, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). International 
Atomic Energy Agency, Vienna (Austria). Apr 1991. (CONF- 
9006379-: Technical committee meeting on the use of probabilistic 
safety assessment to evaluate nuclear power plant technical speci- 
fications, Vienna (Austria), 16-22 Jun 1990). In Use of probabilistic 
safety assessment to evaluate nuclear power pliant technical speci- 
fications: Report of a technical committee meeting held in Vienna, 
18-22 June 1990. 293p. Order Number DE92603285. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the uncertainty analysis as an important 
line of reliability analysis. In the first part of material the framework 
of uncertainty studies performed in NRI Rez is provided (fault tree 
method, Lognormal distribution, error factor, modularization). In the 
second part of this one the interesting general results (behaviour of 
error factor) are published, studied and commented. An original 
attempt at time dependent uncertainty analysis is presented. (au- 
thor). 3 refs, 1 fig. 


587 (IAEA-TECDOC-599, pp. 165-175) The use of proba- 
bilistic safety analysis methods for planning the maintenance 
and testing unavailabilities of essential plant at Heysham 2 
AGR power station. Horne, B.E. (Nuclear Electric pic, Barnwood 
(UK). Technology Div.). International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-9006379-: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 
The Paper describes the development of the practice adopted at 
Heysham Power Station for the control of the removal of essential 
plant for maintenance and testing. This has been based on the 
definition of two operational categories derived from probabilistic 
and deterministic fault criteria, and used an advanced interactive 
computing facility to demonstrate compliance with these criteria. 
This facility, the Essential Systems Status Monitor (ESSM), con- 
tains a "living model” of possible failure modes of the essential 
systems which is continuously updated by the operator as plant is 
removed for planned maintenance and testing and as systems are 
reconfigured. The ESSM is also used to plan plant outages so as 
to minimise the operational risk during maintenance. The overall 
Strategy adopted at Heysham 2 has resulted in simple operating in- 
structions and increased flexibility in planning plant outages for 
maintenance and testing. (author). 2 refs, 6 figs, 2 tabs. 


588 (IAEA-TECDOC-599, pp. 177-179) Methods of evalu- 
ation and service reliability of unique devices and plants: 
Summary. Fedik, I.!. (Scientific Industrial Association “Lutch’, 
Podol'sk (USSR)); Golubev, M.P. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-9006379-—: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications, Vienna (Aus- 
tria), 16-22 Jun 1990). In Use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications: Report of a 
technical committee meeting held in Vienna, 18-22 June 1990. 
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293p. Order Number DE92603285. Source: OSTI: NTIS (US Sales 
Only): INIS. 

In the present report the results of approbation and choice of 
methods of probability analysis of service life and reliability estima- 
tion of unique products, nuclear power plants are given 


589 (IAEA-TECDOC-599, pp. 253-269) Operational deci- 
sion alternatives in failure situations of standby safety 
systems. Mankamo, T. (Avaplan Oy, Espoo (Finland)): Kosonen. 
M. International \Atomic Energy Agency, Vienna (Austria). Apr 
1991. (CONF-9006379-: Technical committee meeting on the use 
of probabilistic safety assessment to evaluate nuclear power plant 
technical specifications, Vienna (Austria), 16-22 Jun 1990). In Use 
of probabilistic safety assessment to evaluate nuclear power pliant 
technical specifications: Report of a technical committee meeting 
held in Vienna, 18-22 June 1990. 293p. Order Number 
DE92603285. Source: OSTI; NTIS (US Sales Only): INIS. 

When a failure is detected in safety systems during plant opera- 
tion, the risk level may increase much above the baseline, 
specially in rare multiple failure situations. In such cases the opera- 
tors face different operational alternatives, eg. testing the remaining 
parts of safety systems, and/or decision on plant shut down or 
some backup arrangements. A series of applications at the Finnish 
nuclear power plants prove that the probabilistic risk and decision 
analyses can provide support for the systematic comparison of 
these alternatives. At the TVO plant (BWR), the probabilistic analy- 
sis has shown that in failure situations of the residual heat removal 
systems, the shutdown constitutes a higher risk than continued op- 
eration over usual repair times of less than one day. Based on the 
results, appropriate modifications to the technical specifications and 
operating instructions are under way concerning repairs of multiple 
train failures in residual heat removal systems during power opera- 
tion. (author). 12 refs, 8 figs. 


590 (IAEA-TECDOC-599, pp. 207-217) NPP channel 
structure safety system reliability analysis. Methods and 
computer code SHARM-2. Polyakov, E.F. (Reserach and Devel- 
opment Inst. of Power Engineering, Moscow (USSR)); Shiverskij, 
E.A.; Loskutov, G.Yu. International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-9006379—-: Technical committee meet- 
ing on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 
Special investigations on the methods for reliability assessment 
of safety related systems was performed in accordance with the 
development of general methodology for the NPP probabilistic 
safety analysis (PSA) in the USSR. The methods are based on the 
present-day advances in the field of NPP safety systems reliability 
and meet the main requirements placed on system analysis in per- 
forming the PSA. The methodical principles are implemented in 
SHARM-2 computer package used for the RBMK system reliability 
assessment. The main results of methodology and computer code 
development are given. (author). 3 refs, 1 fig., 3 tabs. 


591 (IAEA-TECDOC-—599, pp. 219-223) Development of 
technical specification surveillance requirements for Sizewell 
"B” power station. Sargeant, W.B. (Nuclear Electric pic, 
Knutsford, Cheshire (UK)). International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-9006379-: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes the adaptation of Standard Technical Speci- 
fications to the licensing requirements of the United Kingdom for 
the first PWR to be built by Nuclear Electric pic (formerly a part of 
Central Electricity Generating Board). The application of probabilis- 
tic methods in the design and safety analysis is described, and the 
decisions to be taken on the scope, structure and interdependence 
of the technical specifications for Sizewell "B” Power Station are 
assessed. (author). 1 tab. 


592 (IAEA-TECDOC-59°. pp 225-233: Control of power 
dependent safety margins. Haeusermann. FR (Kernkraftwerk 
Leibstadt AG. Leibstadt (Switzerland)). International Atomic Energy 
Agency. Vienna (Austria). Apr 1991. (CONF-9006379—: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications. Vienna (Aus- 
tria). 16-22 Jun 1990). In Use of probabilistic safety assessment to 
evaluate nuclear power pliant technica! specifications: Report of a 
technical committee meeting held in Vienna. 18-22 June 1990. 
293p. Order Number DE92603285. Source: OSTI: NTIS (US Sales 
Only): INIS 

The Leibstadt Plant KKL, situated on the river Rhein in Switzer- 
land, is a BWR-6. Mark Ill, GE-Plant with a BBC turbogenerator 
set with a net electrical output of 990 MW. In December 1973, the 
work contract was signed and in December 1984 KKL started the 
commercial operation. The construction period was influenced by 
the TMl-incident in 1979. The incident prompted a very tedious de- 
sign review by the authorities, vendor, and KKL. The PRA-studies 
were part of the design review. (author). 1 ref., 7 figs, 1 tab 


593 (IAEA-TECDOC-599, pp. 245-251) Use of PSA to 
evaluate operating strategy compliance with operating policies 
and principles requirements. Dick, B.N. (Ontario Hydro, Toronto, 
ON (Canada)); Lawrence, P.N. International Atomic Energy 
Agency, Vienna (Austria). Apr 1991. (CONF-9006379-: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications, Vienna (Aus- 
tria), 16-22 Jun 1990). In Use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications: Report of a 
technical committee meeting held in Vienna. 18-22 June 1990. 
293p. Order Number DE92603285. Source: OST; NTIS (US Sales 
Only): INIS. 

Within the Canadian regulatory environment, the Operating Poli- 
cies and Principles (OP and Ps) define the operational safety 
philosophy and the limits and conditions for safe operation of our 
nuclear generating stations. As is the case with Technical Specifi- 
cations, these limits and conditions are, for the most part, based on 
deterministic safety analysis and engineering judgement. However, 
unlike the Technical Specifications, the OP and Ps are intended to 
specify a minimum number of key constraints, and to specity them 
in very broad, general terms. A program to pertorm level 3 Proba- 
bilistic Risk Assessments (PRAs) at all of Ontario Hydro's nuclear 
generating stations is being undertaken by the corporation's design 
organization. At present, the PRA for one station, Darlington-A nu- 
clear Generating Station, has been completed with work underway, 
or planned, for the remaining nuclear generating stations. This pa- 
per describes several examples to illustrate how the Darlington 
PRA has been used to evaluate proposed operating strategy com- 
pliance with the requirements embodied in the broad, conceptual 
limits defined in the OP and Ps. The paper concludes with a dis- 
cussion of planned and potential future developments, including the 
more extensive use of PRAs in the day-to-day operation of Darling- 
ton Nuclear Generating Station. (author). 3 refs, 4 tabs. 


594 (IAEA-TECDOC-599, pp. 271-278) Evaluation of 
WWER 440 technical specifications using PSA. Kovacs, Z. (Re- 
search Inst. of Fuel and Energy Complex, Bratislava 
(Czechoslovakia)). International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-9006379-—: Technical committee meet- 
ing on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper two case examples are chosen to demonstrate revi- 
sion of WWER 440 technical specifications regarding surveillance 
frequencies and out-of-service times. Two V-213 type units have 
the same Reactor Protection Systems (RPS), but different test in- 
tervals for measuring channels, namely: (a) each channel has to 
be demonstrated operable once each month; (b) each channel has 
to be demonstrated operable once every two months. In case of 
the second case example, allowed outage time AOT risk measures 
at the system level were calculated for the components of High 
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Pressure Core Cooling System i(V230 type -eactor) 
rets. 5 figs. 1 tab 


(author) 


595 (IAEA-TECDOC-599. pp. 279-287) Risk based oper- 
ating configuration management. Schmidt. E.R. (NUS Coprp.. 
Gaithersburg. MD (USA)): Fulford. P.J. International Atomic Energy 
Agency. Vienna (Austria). Apr 1991. (CONF-9006379-: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications. Vienna (Aus- 
tria). 16-22 Jun 1990). In Use of probabilistic safety assessment to 
evaluate nuclear power piant technica specifications: Report of a 
technical committee meeting held in Vienna. 18-22 June 1990. 
293p. Order Number DE92603285. Source: OSTI: NTIS (US Sales 
Only): INIS. 

This paper discusses the development of methods and software 
as well as experience with the utilization of a PRA for configuration 
management related activities such as: Planning maintenance ac- 
tivities: Checking. confirming. and justifying allowable outage times 
and, in the long-term. possibly replacing the license technical spec- 
ifications: Providing information for development of accident 
management activities. The impact of components being out of ser- 
vice for test and maintenance is to increase the core damage 
frequency (CDF) over that with all components nominally available 
This new CDF represents the “instantaneous” CDF for the current 
configuration. A number of difficulties arise in providing a techni- 
cally valid assessment of the current configuration risk in short 
turn-around times. These include: Completeness of modeling: Con- 
servative treatment of unlikely (non-important) scenarios; Ease of 
updating model for design changes: Model size. Two basis ap- 
proaches are available to provide the configuration dependent 
assessment of CDF: Modifying, and then re-solving the event tree. 
tault tree models to reflect the actual configuration: Modifying and 
requantifying a core damage Boolean equation to reflect the actual 
configuration. A computer program designed around the second 
approach has been developed. This program, NURISK. allows sys- 
tems, trains, or components to be taken out of service or restored 
to service by specification of system, component type or specific 
component identifying number. Initiator frequency can also be 
changed to account for such things as switchyard maintenance or 
RPS testing. (author). 4 figs, 2 tabs. 


596 (IAEA-TECDOC—599, pp. 235-244) Risk-based evalu- 
ation of technical specifications for a decay heat removal 
system of an LMFBR plant. Hioki, K. (Power Reactor and Nuclear 
Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering 
Center); Kani, Y. International Atomic Energy Agency, Vienna 
(Austria). Apr 1991. (CONF-9006379-: Technical committee meet- 
ing on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only): INIS. 

PNC has been performing Probabilistic Safety Assessment on 
the prototype fast breeder reactor Monju since 1982. Objective is 
to construct a probabilistic model for Monju for the overall safety 
assessment. This paper presents a method of applying probabilistic 
technique to the development of the Technical Specifications for 
the Decay Heat Removal System (DHRS) of a LMFBR taking into 
consideration both the outage risk and shutdown risk. The DHRS 
is usually redundant and stands by while the reactor is in power 
operation. Therefore, partial failure of DHRS can be repaired with- 
out shutting down the reactor. However, the reliability of DHRS is 
lowered due to the repair outage. And the probability of occurrence 
of initiating events that require a plant shutdown and DHRS opera- 
tion increases as the repair is continued. On the other hand, if the 
reactor is shut down manually after detecting the failure, the opera- 
tion of DHRS whose reliability is deteriorated is needed. From this 
point of view, a manual shut down can be considered as one of ini- 
tiating events. Most of the Technical Specifications have been 
developed based on deterministic methods or engineering judge- 
ments. However, for a new type of reactor such as LMFBR, they 
should be determined based not only on the experiences of LWRs 
but on a new concept of risk because of the difference of plant de- 
sign and characteristics. The basic concept of the method is to 


minimize the total risk or to keep it less than a preset limit. The 
method can be used to help plant operator decide if the plant 
should be shut down or not and. if the operation should be contin- 
ued, help him determined the allowable outage time (AOT) and the 
test interval of remaining intact loops. We expect that this method 
will be combined with the "living PSA” and construct and on-the- 
site system which calculates the plant risk level in the real time 
mode and gives the AOT and test intervals which are best for the 
plant safety. (author). 3 refs. 8 figs. 


597 (IAEA-TECDOC-—612) Analysis of replies to an IAEA 
questionnaire on procedures for accreditation of training pro- 
grammes and for authorization and licensing of nuclear power 
plant operations personnel. International Atomic Energy Agency, 
Vienna (Austria). Jun 1991. 21p. Order Number DE92605448. 
Source: OSTI: NTIS (US Sales Only); INIS. 

The intent of this survey was to gather data and present results 
to facilitate the international exchange of information and experi- 
ence in this field. This was accomplished using a questionnaire 
developed by the IAEA that was sent in September, 1989 to the 
thirty-one Member States having nuclear power plants operating or 
under construction. Of these, twenty-one responses were received. 
The questionnaire was constructed in two parts: (1) Accreditation 
of Training Programmes; and (2) Authorization and (Formal) Li- 
censing of Operations Personnel. The analysis was conducted by 
IAEA staff with the assistance of consultants and resulted in an 
identification of the commonalities and differences in approach on 
these issues. An advisory group subsequently considered this anal- 
ysis, interpreted the results relative to the original responses, and 
reached conclusions that are contained in this document. 


598 (IAEA-TECDOC-615) Nuclear applications for steam 
and hot water supply. International Atomic Energy Agency, Vi- 
enna (Austria). Jul 1991. 122p. Order Number DE92605449. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An increase in the heat energy needs underlined by the potential 
increase in fossil fuel prices, particularly in oil supplies, and by the 
necessity for an improvement of the environment worldwide, as 
signalized by the IAEA Member States, prompted the decision to 
start a programme leading to this report. This document is in- 
tended to help to identify the experience of Member States where 
nuclear power plants or specialized nuclear heat plants are em- 
ployed or envisaged to be used for distribution of steam or hot 
water to industrial or residential consumers, covering low and 
medium temperature ranges. 25 refs, 33 figs, 15 tabs. 


599 (IAEA-WCRT-SRA-1) Water cooled reactor technol- 
ogy: Safety research abstracts no. 1: Information on research 
in progress. Commission of the European Communities, Brussels 
(Belgium); International Atomic Energy Agency, Vienna (Austria); 
Nuclear Energy Agency, 75 - Paris (France). 1990. 1148p. Order 
Number DE92605450. Source: OSTI; NTIS (US Sales Only); INIS. 
The Commission of the European Communities, the International 
Atomic Energy Agency and the Nuclear Energy Agency of the 
OECD publish these Nuclear Safety Research Abstracts within the 
framework of their efforts to enhance the safety of nuclear power 
plants and to promote the exchange of research information. The 
abstracts are of nuclear safety related research projects for: pres- 
surized light water cooled and moderated reactors (PWRs); boiling 
light water cooled and moderated reactors (BWRs); light water 
cooled and graphite moderated reactors (LWGRs); pressurized 
heavy water cooled and moderated reactors (PHWRs); gas cooled 
graphite moderated reactors (GCRs). Abstracts of nuclear safety 
research projects for fast breeder reactors are published indepen- 
dently by the Nuclear Energy Agency of the OECD and are not 
included in this joint publication. The intention of the collaborating 
international organizations is to publish such a document 
biannually. Work has been undertaken to develop a common com- 
puterized system with on-line access to the stored information. 
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Refer also to citation(s) 592, 618, 623, 624, 625, 634, 699, 731, 
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600 (ECN-I-91-008) Recalculations of HDR test 131.5 
analyses with contain version 1.1. Velema, E.J. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). Jan 1991. 32p. 
Order Number DE92603311. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This document presents the results of recalculations of the ISP- 
23 analysis and the additional hydrogen benchmark analysis. Both 
analyses were based on test T31.5 as performed in the HDR test 
facility in Germany. ECN participated in these analyses in the pe- 
riod 1988-1989. The new analyses have been performed to gain a 
better insight on how to model complex volume containment ge- 
ometries with the CONTAIN computer program. Two recalculations 
have been performed: 1. a recalculation with a modified version of 
the 14 cell input model as has been used in the original calcula- 
tion; 2. a recalculation with a more detailed input model. This latter 
model will also serve as basis for the upcoming ISP-29. (author). 8 
refs.; 31 figs.; 1 tab. 


601 (ECN-}-91-012) Description of the CONTAIN input 
model for the Borssele nuclear power plant. Velema, E.J. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Feb 1991. 20p. Order Number DE92603312. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This report describes the standard CONTAIN input model for the 
Borssele Nuclear Power Plant (NPP) that has been developed by 
ECN. This standard model will serve as a basis for analysis of the 
thermohydraulic and severe accident phenomena inside the Bors- 
sele containment. Boundary conditions for specific containment 
analyses can easily be implemented in the input model. As a result 
ECN will also be able to react quickly on questions from the utili- 
ties or the authorities. The report also includes brief descriptions of 
the Borssele NPP and the CONTAIN computer program. (author). 
6 refs.; 10 figs.; 3 tabs. 


602 (IWGFPT-36, pp. 102-109) Study on fission gas 
release from high burnup fuel. Koizumi, S. (Toshiba Corp., Yoko- 
hama (Japan)); Umehara, H.; Wakashima, Y. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Feb 1991. 
(CONF-9006387-: Technical committee meeting on fuel pertor- 
mance at high burnup for water reactors, Studsvik (Sweden), 5-8 
Jun 1990). In Fuel performance at high burnup for water reactors: 
Proceedings of a technical committee meeting held in Studsvik, 
Sweden, 5-8 June 1990. 216p. Order Number DE92605484. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Detailed PIE has been carried out on three fuel assemblies irra- 
diated in BWRs to 30 - 35 GWd/t. Our data base for fission gas 
release (FGR), has been extended to 39 GWd/t in rod burnup and 
to 43 GWdi/t in pellet burnup. The FGR rate data measured on the 
three assemblies showed large scattering from 0% to 25%, as the 
previously reported data of less than 30 GWd/t. These scattering 
data can be related with the maximum powers they experienced 
beyond 10 GWd/t. The FGR rate seems to depend mainly on max- 
imum powers, however, only a little on burnups. Micro gamma 
scanning and EPMA results revealed that local FGR rate varied ra- 
dially in the pellet for a high FGR rate rod, i.e. almost 0% at the 
outer region and almost 100% at the center region. There existed 
a narrow transient band between them and local FGR rate showed 
a rapid change there. Ceramography and SEM observations 
showed that the local FGR rate variations related closely to pellet 
micro structural changes. At the center region, many large pores 
were found on the grain boundaries, connecting to each other and 
providing tunnels for gas release. The tunnel formation may do a 
key role to increase the local FGR rate. No remarkable changes 
were found at the outer region, except a thin pellet outer surface 
layer (peliet rim). The micro structure of the transient band indi- 
cated that the process of pore growth and tunnel formation related 
with the local FGR rate increase. The tunnels seem to control local 
FGR rate since their occurrence. Their effect, especially historical 
effect on FGR, should be considered in fuel behaviour analysis 
codes. The pellet rim showed to have very different structure. The 
original structure disappeared and very fine pores appeared. The 
observed rim: structure looked still retaining most of fission gas. 
However, the numerical density of the pores is so high that pore 


connections and tunnel formations may occur and induce additional 
FGR. (author). 7 refs., 6 figs., 2 tabs. 


603 (IWGFPT-36, pp. 125-131) Application of ion micro- 
probe analysis to the post-irradiation examination of BWR 
fuels. Imamura, M. (Nippon Nuclear Fuel Development Co. Ltd., 
Oarai, Ibaraki (Japan)); Ohuchi, A.; Ogata, K. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Feb 1991. 
(CONF-9006387-: Technical committee meeting on fuel perfor- 
mance at high burnup for water reactors, Studsvik (Sweden), 5-8 
Jun 1990). In Fuel performance at high burnup for water reactors: 
Proceedings of a technical committee meeting held in Studsvik, 
Sweden, 5-8 June 1990. 216p. Order Number DE92605484. 
Source: OSTI; NTIS (US Sales Only); INIS. 

lon microprobe analyses were conducted on UO, and UO2- 
Gd2O3 fuels to investigate the irradiation behaviours of fission 
products and burnable absorber of gadolinium. The fuel rods were 
irradiated during 1 to 5 cycles in a commercial BWR, the 
Fukushima Daiichi No. 3 Reactor of the Tokyo Electric Power Co., 
Inc. The sample burnups ranged from 1 to 42 GWd/tU. The radial 
distribution of fission products, fissile material (Pu) and burnable 
absorber (Gd) were measured using a shielded ion microprobe an- 
alyzer. (author). 4 refs, 8 figs, 1 tab. 


604 (IWGFPT-36, pp. 132-139) Fission product distribu- 
tion at different power levels. Lysell, G. (Studsvik Nuclear, 
Nykoeping (Sweden)); Schrire, D. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Feb 1991. (CONF- 
9006387-: Technical committee meeting on fuel performance at 
high burnup for water reactors, Studsvik (Sweden), 5-8 Jun 1990). 
in Fuel performance at high burnup for water reactors: Proceed- 
ings of a technical committee meeting held in Studsvik, Sweden, 
5-8 June 1990. 216p. Order Number DE92605484. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Two identical short BWR rods with a burnup of about 35 MWd/kg 
U were studied using a number of techniques. One of the rods was 
subjected to a slow power ramp ("bump”) in Studsvik's R2 reactor, 
to a maximum linear heat rating of 43 kW/m, with a steep power 
profile. The other rod had experienced a maximum power of 26 
kW/m during its final cycle, and was used as a reference. Various 
gamma measurements were performed immediately after the 
bump, enabling quantitative measurement of short-lived isotopes 
such as |-131, Te-132 and Xe-133 on both fuel and cladding speci- 
mens. These measurements indicated that a surplus of iodine over 
cesium could reach the cladding at pellet interfaces in a ramp situ- 
ation. Diametral gamma scanning, EPMA, quantitative microscopy 
and density measurements were pertormed on fuel samples from 
two local power positions from the bumped rod, and from the refer- 
ence rod. The gamma and EPMA measurements established the 
radial release/redistribution of xenon and cesium in the fuel. The 
quantitative microscopy and density measurements characterized a 
number of microstructural changes in the fuel, such as the local 
swelling/densification, grain growth, grain edge porosity fraction 
and intergranular porosity surface-to-volume ratio. The fuel 
microstructure was compared to the xenon fission gas release. (au- 
thor). 11 refs, 8 figs, 4 tabs. 


605 (IWGFPT-36, pp. 140-146) In-reactor thermo- 
mechanical measurements on LWR fuel rods in the high 
burnup range. Kolstad, E. (institutt for Energiteknikk, Halden (Nor- 
way). OECD Halden Reaktor Projekt); Devold, H.; Tempest, P.; 
Loesoenen, P. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387-: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at 
high burnup for water reactors: Proceedings of a technical commit- 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

The extension of fuel burn-up beyond previously accepted levels 
is currently being applied in varying degrees throughout the nuclear 
industry, with the aim of improving fuel economics and reducing 
the spent fuel volume. So it is necessary that the current fuel 
knowledge base should be extended. Modifications of fuel rod/ 
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assembly concepts, together with fuel management schemes, 
should be gradually implemented so that the operation of power re- 
actors becomes even more reliable and flexible than it is today. 
Extrapolation to extended burn-up levels does not cause concern 
but will have to be made in steps, in order to demonstrate ex- 
pected performance trends. The fuel testing programmes at the 
OECD Halden Reactor Project have over the years significantly 
contributed to the understanding of LWR fuel behaviour in the high 
burn-up range. A broad range of versatile and integrated in-reactor 
test rigs and high pressure loops have been developed which allow 
simulations of LWR irradiation conditions, comparative testing of al- 
ternative fuel rod designs and use of test segments pre-irradiated 
in power reactors. A number of in-core instruments and experimen- 
tal techniques have been developed for detailed investigations of 
various aspects related to the thermal behaviour, fission product 
release and mechanical response of high burn-up LWR fuel rods, 
under a variety of operating conditions. The paper reviews recent 
measurements in the area of burnup-dependent steady-state and 
transient thermal behaviour of fuel rods, intermixing of fission and 
helium filler gases in the pellet cladding gap, fission gas release 
kinetics under changing heat loads and power excursions (burst re- 
lease) and dimensional changes of fuel rods subjected to cyclic 
load changes. (author). 14 refs, 12 figs. 


606 (IWGFPT-36, pp. 147-159) Improved PCI and FGR 
performance of LWR fuel using rifled cladding. Mogard, H. 
(Studsvik Nuclear, Nykoeping (Sweden)); Kjaer Pedersen, N. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Feb 1991. (CONF-9006387—: Technical committee meeting on 
fuel performance at high burnup for water reactors, Studsvik (Swe- 
den), 5-8 Jun 1990). In Fue/ performance at high bumup for water 
reactors: Proceedings of a technical committee meeting held in 
Studsvik, Sweden, 5-8 June 1990. 216p. Order Number 
DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

A long term in-house R and D program, structured to test and 
evaluate the "rifled" clad fuel concept has been successfully con- 
cluded at Studsvik. The objective of the program was to modify 
and optimize the fuel pellet/clad gap configuration to attain im- 
proved fuel performance within critical areas like pellet-cladding 
interaction (PCI) and fission gas release (FGR). The approach cho- 
sen was to modify the pellet/clad gap configuration by modestly 
undulating, “rifling”, the bore of the cladding tube. The program 
was concluded by a number of irradiation tests at the burnup level 
of 20 MWd/kgU using BWR 8x8 type fuel. The objective of the 
program has been successfully fulfilled. An improved PCI failure re- 
sistance has been attained, but not, however, precisely quantified. 
Also substantial improvements in the FGR behavior under varying 
operational conditions have been indicated. Fuel code analyses 
support the experimental findings. Local enhancement of gap fis- 
sion gas concentration due to athermal gas release accumulating 
at high burnup, or due to stochastic flow restrictions at low and in- 
termediate burnup (BWRs in particular) is expected to be reduced 
by the rifled cladding design, which will lead to reduce overall fis- 
sion gas release. The fuel design also favours cladding stress 
equalization due to the ability of the fuel-cladding interface to sup- 
press high localised tangential forces. This behavior tends to 
suppress the PCI failure initiation and progression. The post failure 
ingress of water/steam will be rapid and inhibits further PCI/SCC 
(stress corrosion cracking) initiation and propagation. As a side is- 
sue of the program the remedy effect of graphite coated pellets 
was investigated. No failures were experienced under the extreme 
ramp tests conditions applied and the accompanying FGR became 
modest. A mechanistic explanation of the improved failure perfor- 
mance is suggested. (author). 17 refs, 12 figs, 1 tab. 


607 (IWGFPT-36, pp. 180-182) OKG policy to avoid fuel 
failures. Ekbom, L.R. (OKG AB, Figehoim (Sweden)); Lundin, P.; 
Wiksell, G.; Jonsson, A. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Water Reactor Fuel 
Performance and Technology. Feb 1991. (CONF-9006387-: Tech- 
nical committee meeting on fuel performance at high burnup for 
water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ perfor- 
mance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik, Sweden, 5-8 June 


1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The operation of the core should be performed in such way that 
fuel failures can be avoided. If a fuel failure still arises, the knowl- 
edge and competence should be on such a high level that fast and 
accurate corrective actions can be worked out. To fulfill this policy, 
OKG Core and Fuel Management Units have evaluated proce- 
dures, which will here be presented. The personnel consist of a 
balanced mix of university educated engineers and engineers 
recruited from the control room. All core and fuel management per- 
sonnel are located at the site, resulting in a closer contact to the 
operational personnel. The fuel design is very carefully examined 
already in the bid evaluation, and new designs are evaluated with 
lead test assemblies. Certain assemblies in every reload batch are 
followed during the entire in-core operation time. Every fuel failure 
is evaluated, so that the mechanism behind that failure is revealed 
and understood. The refuelling and operation as well as physics 
fuel design for all units is based on own calculations. 2D analysis 
and cross sections from CASMO (Studsvik) and 3D power distribu- 
tion from POLCA (ABB Atom) are used together with own 
programs as engineering tools. In all three reactors the "double 
diagonal” and "single diagonal” patterns are used for refuelling, re- 
sulting in relatively few fuel shuffling. The design for the enrichment 
distribution and burnable absorber of the fuel and the refuelling of 
the core is optimized to make it possible to use monosequence op- 
eration. Regular meetings with other utilities, both Swedish and 
foreign, together with participation in international cooperation pro- 
grams and conferences ensure that experience exchange exist. A 
very good and close contact have also been established with the 
fuel vendors. All this together gives a good platform for a non- 
leaking philosophy. (author). 


608 (IWGFPT-36, pp. 182-190) Reduction of effective 
thermal conductivity in high burnup fuels. Kitajima, S. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Mat- 
sumura, T.; Kinoshita, M. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. Feb 1991. (CONF-9006387-: 
Technical committee meeting on fuel performance at high burnup 
for water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fuel per- 
formance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik, Sweden, 5-8 June 
1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We have developed a fuel performance evaluation code, EIMUS, 
improving the FEMAXI-IIl code in 1984. Recently modifications 
were made in this code to analyze high burn-up fuels. It was found 
that, as burn-up increased, pellet temperatures increased for the 
same liner heat rate in temperature measurements. Temperature 
increments are resulted from the reduction of effective thermal con- 
ductivity. It may be results of the following mechanisms: 1. The 
occurrence of many micro-cracks in pellets; 2. Reduction of ther- 
mal conductivity UO2 matrix. Firstly, pellet temperatures increase 
due to the micro-cracks because of solid-gas temperature slips at 
the crack gaps. Secondly the thermal conductivity of UO2 matrix 
reduces with O/U increment at high burn-up. We have made mod- 
eling of these phenomena to describe the reduction of the effective 
thermal conductivity and investigated effects of modeling parame- 
ters. This paper will also present comparisons between calculated, 
utilizing the developed model, and measured fission product gas 
releasing in experiments of RISO project phase 2. (author). 14 
refs, 11 figs, 2 tabs. 


609 (ORNL'tr-91/26) Materials in the primary system of 
water-cooled nuclear power plants. Debray, W. (Siemens AG, 
Erlangen (Germany). Abt. Reaktortechnik); Stieding, L. Oak Ridge 
National Lab., TN (United States). 1991. 34p. Translation of Lec- 
ture No. 3 delivered at the Power Conference, Lausanne, 
Switzerland, 1972, 25 pp. Sponsored by USDCE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (CONF-720578— 
1: International nickel power conference, Lausanne (Switzerland), 
May 1972). Order Number DE92000158. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The first part of this document deals with the various phenomena 
of selective corrosion on austenitic CrNi steels, Inconel 600 and 
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Incoloy 800 under the different conditions of light water reactor op- 
eration. The paper focuses particularly on the phenomenon of 
intergranular stress-corrosion cracking. For this purpose the results 
of the authors’ own corrosion tests are presented and discussed in 
connection with recent results obtained at other research centers 
and with operating experience accumulated with boiling water reac- 
tors and pressurized water reactors. The switch in steam generator 
tube material from Inconel 600 to Incoloy 800 is described. In the 
second part of the paper the problems of cracking during the pro- 
cessing of low-alloyed steel are discussed. The motivation for this 
analysis was the worldwide occurrence of so-called underclad 
cracks in the steels ASTM A 508 cl. 2 (22 NiMoCr 37) and ASTM 
A 533 grade B class 1. It is shown that what is involved here is a 
specialized form of stress relief cracking, for which this type of steel 
has a certain sensitivity. Several crack tests of this type are de- 
scribed. It is proposed that the concept of relaxation embrittlement 
be introduced as the cause of these cracks. More detailed informa- 
tion is presented about this problem. 31 refs., 28 figs., 1 tab. 


610 (TK-16-226-nr.9) The performance of nuclear power 
plants. Tweede Kamer der Staten-Generaal, The Hague (Nether- 
lands). Jul 1989 11p. (in Dutch). Order Number DE92605468. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Proceedings of the Second Chamber of the States-General(i.e. 
Dutch House of Representatives), Assembly-year 1988-1989; ISSN 
0921-7371. 

A survey is presented of failures in the Dutch nuclear power 
plants Borssele (10) and Dodewaard (5) reported during the year 
1988. This reporting takes place, since 1987, on the basis of the 
international failure-reporting system. This system is based on the 
‘Incident Reporting System’ of the IAEA. During 1988 no failures 
did occur which made particular safety measurements necessary. 
Also these failures did not have any consequence for the environ- 
ment. During all failures the reactor safety system of both power 
plants did operate well. (H.W.). 


2102 Power Reactors, Nonbreeding, Light-Water 


Moderated, Nonboiling Water Cooled 


Refer also to citation(s) 585, 591, 594, 609, 700, 730, 771, 772, 
780, 793, 796, 799, 1055, 1059, 1066, 1399, 1401, 1410 


611 (HIDROESB-—181-21) Angra dos Reis nuclear power 
plant. Hydraulic studies on reduced model . Refrigeration wa- 
ter intake model. FURNAS, Rio de Janeiro, RJ (Brazil). Apr 1979 
95p. (In Portuguese). Order Number DE92603317. Source: OST]; 
NTIS (US Sales Only); INIS. 

This report presents the results of oscillation measures, realized 
on Refrigeration Water Intake Model from Angra dos Reis Nuclear 
Power, in 1:75 scale. (author). 


612 (INIS-BR-2814) Two-phase coolant pump model of 
pressurized light water nuclear reactors. Santos, G.A. dos (Co- 
ordenadoria de Projetos Especiais (COPESP), Sao Paulo, SP 
(Brazil)); Freitas, R.L. Associacao Brasileira de Ciencias Mecani- 
cas, Rio de Janeiro, RJ (Brazil). 1990 5p. (in Portuguese) 
(CONF-9012116—-: 3. National Meeting of Thermal Sciences, 
Itapema (Brazil), 10-12 Dec 1990). Order Number DE92605481 
Source: OSTI; NTIS (US Sales Only); INIS. 

The two-phase coolant pump model of pressurized light water 
nuclear reactors is an important point for the loss of primary 
coolant accident analysis. The homologous curves set up the com- 
plete performance of the pump and are input for accidents analysis 
thermal-hydraulic codes. This work propose a mathematical mode! 
able to predict the two-phase homologous curves where it was in- 
corporated geometric and operational pump condition. The results 
were compared with the experimental tests data from literature and 
it has showed a good agreement. (author). 


613 (INIS-mf-12975, pp. 46-50) Analysis of parameter 
sensitivity of the probabilistic model of brittle fracture initia- 
tion in WWER pressure vessels. Horacek, L. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi). Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1990. 166p. (In Czech). (CONF-9012110-: Na- 
tional conference on brittle fracture of materials and structures, 


Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In Nationa! confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI: NTIS (US Sales Only): INIS 

A simplified reliability model designed for the probabilistic as- 
sessment of resistance of WWER pressure vessels to the initiation 
of brittle fracture is briefly described. The model is applicable 
particularly within the limits of validity of linear elastic fracture me- 
chanics. Its use is demonstrated on examples of evaluation of 
accident regimes of the temperature shock type (failure of piping 
20 and 32 mm in diameter at coolant water temperature 55 degC) 
for actual input data specific of units 1 and 2 of the V-1 nuclear 
power plant in Jasiovske Bohunice. (Z.M.). 2 figs., 5 refs. 


614 (INIS-mf-12978, pp. 38-44) Calculation of unsteady- 
state hydraulic regimes in centralized heat supply feeders by 
means of the NESTAC program. Budiovsky, Z. (Vyskumny Ustav 
Energeticky, Bratislava (Czechoslovakia)): Szabo, M. Ceskosloven- 
ska Vedeckotechnicka Spolecnost, Brno (Czechoslovakia). Dum 
Techniky. May 1990. 51p. (in Slovak). (CONF-9005386—: National 
conference on centralized heat supply from heat feeders in se- 
lected localities, Brno (Czechoslovakia), 3-4 May 1990). in Nationa/ 
conference on centralized heat supply from heat feeders in se- 
lected localities. Order Number DE92603186. Source: OST!: NTIS 
(US Sales Only); INIS. 

The NESTAC computation program was employed to analyze 
the operating regimes and the conceivable failure states of the 
Jaslovske Bohunice - Trnava heat feeder. The calculated data 
served to verify the course of the feeder start-up. which was com- 
pared with measurements performed at the pump station in 
Jaslovske Bohunice. Another example of application of the NES- 
TAC program is the calculation of some unsteady-state regimes of 
the heat feeder that is being developed for the heat supply from 
the Mochovce nuclear power plant to Levice: the cases of start-up, 
shutdown and outage of electricity supply to the pumps are 
treated. (B.S.). 10 figs., 6 refs 


615 (INIS-mf-12978, pp. 47-50) Experience gained while 
solving the problem of the deteriorating function of heaters of 
the Bohunice nuclear power plant - Trnava heat feeder. Liska, 
P. (Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslo- 
vakia)); Hatas, J.; Kadlec, L.; Benc, L. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Brno (Czechoslovakia). Dum Tech- 
niky. May 1990. 51p. (in Slovak). (CONF-9005386—: National 
conference on centralized heat supply from heat feeders in se- 
lected localities, Brno (Czechoslovakia), 3-4 May 1990). In National 
conference on centralized heat supply from heat feeders in se- 
lected localities. Order Number DE92603186. Source: OSTI; NTIS 
(US Sales Only); INIS 

Experimental measurements and calculation analyses gave evi- 
dence of differences in the efficiency of the heat exchangers of the 
heat feeder from the nuclear power plants in Jaslovske Bohunice. 
The cause of the poorer heat transfer efficiency, of the increased 
hydraulic resistance and pressure losses was deposits on the heat 
transfer surfaces, which had to be removed. (B.S.). 4 tabs., 3 refs. 


616 (INIS-mf-13013, pp. 129-134) The effect of decon- 
tamination on the corrosion rate of stainless steels. Jindrich, K. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); 
Hamerska, H.; Kysela, J. Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti; Vysoka Skola Stro- 
jni a Elektrotechnicka, Pizen (Czechoslovakia); Ceskoslovenska 
Akademie Ved, Pizen (Czechoslovakia). Ustav Teoreticke a Apliko- 
vane Mechaniky. 1989. 151p. (In Czech). (CONF-8912162-: 8. 
conference on corrosion problems in power engineering, Marianske 
Lazne (Czechoslovakia), 12-14 Dec 1989). In Corrosion problems 
of power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Experiments on samples of the CSN 17248.4 and CSN 17247.4 
steels in a medium imitating the WWER type reactor coolant were 
carried out on a high-pressure stand. The decontaminants included 
EDTA, KMnO,, KOH, NaOH and oxalic, citric and sulfosalicylic 
acids, occasionally combined with electrolysis. The sample weight 
loss was measured in the various decontamination procedures. Af- 
ter the decontamination, the corrosion rate was found lower than in 
the starting material. Changes in the relative abundances of 





ERA Vol. 17, No. 1 105 





21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 





elements were detected in the corrosion layer formed on the de- 
contamination: this layer was richer in Cr on the expense of Fe. 
The compounds formed are more resistant to corrosion. (M.D.). 1 
fig., 2 tabs. 


617 (INIS-mf—13013, pp. 139-145) Effect of the choice of 
materials and water chemistry of the secondary circuit on the 
reliability of steam generators. Toman. J. (Vyzkumny Ustav 
Energeticky, Prague (Czechoslovakia)). Skoda. Plzen (Czechoslo- 
vakia). Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti: 
Vysoka Skola Strojni a Elektrotechnicka. Pizen (Czechoslovakia); 
Ceskoslovenska Akademie Ved, Pizen (Czechoslovakia). Ustav 
Teoreticke a Aplikovane Mechaniky. 1989. 151p. (In Czech). 
(CONF-8912162-: 8. conference on corrosion problems in power 
engineering. Marianske Lazne (Czechoslovakia), 12-14 Dec 1989). 
In Corrosion problems of power engineering: 8. conference. Order 
Number DE92604650. Source: OSTI: NTIS (US Sales Only); INIS. 

The effects were studied of the concentration of dissolved salts 
in the secondary circuit water and of their deposition at spots of 
impertect rolling-in of steam generator tubes, plugs, or on rough 
surtaces of heat transfer tubes. A suitable water chemistry and a 
proper choice of materials can reduce appreciably the salt 
deposition rate and influence favorably corrosion effects. It is rec- 
ommended that during outages, the steam generators should be 
filled with degassed water containing NH3 and NoH,. the composi- 
tion of the steam generator water should be periodically checked 
and corrected, and the steam generators should be opened and 
emptied only if necessary and as long after the outage as possible. 
For reducing the corrosion risk it Is very suitable to apply titanium 
to the condenser heat transfer surfaces. (B.S.). 


618 (IWGFPT-—36) Fuel performance at high burnup for 
water reactors: Proceedings of a technical committee meeting 
held in Studsvik, Sweden, 5-8 June 1990. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Feb 1991. 216p. 
(CONF-9006387-: Technical committee meeting on fuel perfor- 
mance at high burnup for water reactors, Studsvik (Sweden), 5-8 
Jun 1990). Order Number DE92605484. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present meeting was scheduled by the International Atomic 
Energy Agency, upon proposal of the Members of the International 
Working Group on Water Reactor Fuel Performance and 
Technology. The purpose of this meeting was to review the "state- 
of-the-art” in the area of Fuel Performance at High Burnup for 
Water Reactors. Previous IAEA meetings on this topic were held in 
Mol in 1981 and 1984 and on related topics in Stockholm and Lyon 
in 1987. Fifty-five participants from 16 countries and two interna- 
tional organizations attended the meeting and 28 papers were 
presented and discussed. The papers were presented in five sub- 
sessions and during the meeting, working groups composed of the 
session chairmen and paper authors prepared the summary of 
each session with conclusions and recommendations for future 
work. A separate abstract was prepared for each of these papers. 
Refs, figs and tabs. 


619 (IWGFPT-36, pp. 17-23) Status report on the IAEA's 
WREBUS study. Lang, P.M. (USDOE, Washington, DC (USA)); 
Pazdera, F. international Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Feb 1991. (CONF-9006387-: Technical commit- 
tee meeting on fuel performance at high burnup for water reactors, 
Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at high 
bumup for water reactors: Proceedings of a technical committee 
meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

In late 1987, the International Atomic Energy Agency initiated a 
multinational study called Water Reactor Extended Burn-Up Study, 
or WREBUS. The principal purpose of the study is to determine 
whether economic incentives may exist to extend the burnup of 
water reactor fuel beyond the range which has previously been ac- 
cepted as economically justified for utility implementation; i.e., 
beyond discharge batch average values of about 45 MWd/kgU for 
BWRs and 50 MWd/kgU for PWRs. This study has been initiated 
by assuming that significantly higher burnups would not introduce 
serious new technical problems which would substantially increase 


costs, by determining required enrichments for the higher burnups 
for a variety of reactors and cycle lengths, and by computing corre- 
sponding fuel cycle costs first for an agreed-upon set of economic 
parameters and second (optionally) for any country’s own set of 
economic parameters. Sensitivity studies were done to determine 
the importance of each of the principal economic parameters. A 
benchmark exercise was also conducted in which each country (or 
country team) used the same enrichments and reactor characteris- 
tics: this exercise showed that within round-off error each of the 
fuel cycle cost codes used by the various participants gave essen- 
tially the same results for the same inputs. Following the economic 
studies, the technical issues foreseen for burnup extension beyond 
the present ranges are reviewed, together with potential licensing, 
safety, and environmental effects. This review provides an indica- 
tion of the extent to which the previous assumption of no serious 
new technical issues may be valid and indicates the scope and na- 
ture of research and development efforts that would be needed to 
proceed to the higher discharge burnups studied. The WREBUS 
study is till under way; it is the intent of this paper to provide a sta- 
tus report on its results. 6 figs, 2 tabs. 


620 (IWGFPT-36, pp. 24-30) Incentives tor extended bur- 
nup for WWER reactors. Yakoviev, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Proselkov, V.N.; Pazdera, F.; 
Onufriev, V.D.; Bibilashvili, Yu.K.; Valvoda, Z. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Feb 1991. 
(CONF-9006387-: Technical committee meeting on fuel perfor- 
mance at high burnup for water reactors, Studsvik (Sweden), 5-8 
Jun 1990). In Fuel performance at high bumup for water reactors: 
Proceedings of a technical committee meeting held in Studsvik, 
Sweden, 5-8 June 1990. 216p. Order Number DE92605484. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the paper steps taken to increase burnup in WWER 440 and 
WWER 1000 reactors are discussed. Economic incentives to bur- 
nup extension above 45 MWd/kgU are also analyzed. The results 
of economic burnup optimization for WWER 440 with 12 and 18 
month cycles and WWER 1000 with 12 month cycles up to 65 
MWd/kgU, performed within the framework of IAEA WREBUS ac- 
tivity, are presented. Study of sensitivity to economic parameters is 
also mentioned. The performed analyses show reasonable incen- 
tives for burnup extension as high as 60 MWd/kgU. The optimum 
burnup is most sensitive to backend costs. Possible burnup limiting 
factors are also discussed. (author). 5 refs, 6 figs, 2 tabs. 


621 (IWGFPT-36, pp. 33-38) Fragema fuel behaviour at 
high burnups. Morel, M. (Fragema, 69 - Lyon (France)); Gautier, 
B.; Combette, P. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387-: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at 
high burnup for water reactors: Proceedings of a technical commit 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, we shall be presenting some of the results ac- 
quired to date within the scope of the French program, describing 
for example the irradiation campaign in the Gravelines 5 reactor, in 
which two Fragema assemblies produced a total burnup approach- 
ing 58,000 MwdftU after 5 cycles. These assemblies containing 
4.5% U235 enriched fuel rods reached this burnup with a power 
history representative of annual quarter-core fuel managements 
with cycle extension. The main results for the 4th and 5th irradia- 
tion cycles of these assemblies will be presented and compared 
with those acquired earlier either in experimental reactors (CAP 
and BR 3) or in power reactors. The results cover the foliowing 
ares: Internal pressure and fission gas release; pellet/cladding 
interaction; fuel rod cladding strain; fuel rod growth; cladding water- 
side corrosion. These results will be used to draw overall 
conclusions and to identity limiting phenomena such as cladding 
waterside corrosion. The paper will then review the possible design 
or materials options which will enable these burnup limits to be ex- 
tended so as to meet future utility requirements. 6 figs. 
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622 (IWGFPT-36, pp. 39-46) ABB-CE experience with 
high burnup PWR fuel performance. Corsetti, L.V. (Combustion 
Engineering, Inc., Windsor, CT (USA)); Smith, G.P. Jr. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Feb 
1991. (CONF-9006387-: Technical committee meeting on fuel per- 
formance at high burnup for water reactors, Studsvik (Sweden), 
5-8 Jun 1990). In Fue/ performance at high burnup for water reac- 
tors: Proceedings of a technical committee meeting held in 
Studsvik, Sweden, 5-8 June 1990. 216p. Order Number 
DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1977, the U.S. Department of Energy (DOE) embarked upon 
a program to improve the uranium utilization in light water reactors. 
An early study sponsored by the DOE indicated that extended 
cycle length with a concomitant increase in discharge burnup pro- 
vided the most effective means to improve fuel utilization and 
reduce fuel cycle costs. Different fuel management strategies have 
been developed to accomplish this objective. The degree to which 
a particular strategy is adopted, varies with the objectives of a par- 
ticular plant operator. Beginning in the 1970's, ABB-CE began 
conducting a variety of lead fuel assembly programs in commercial 
pressurized water reactors to support the goal of improved fuel uti- 
lization. The results from these programs have indicated that no 
abrupt changes in fuel performance occur as a result of high bur- 
nup, extended cycle operation. No evidence of any change in 
overall fuel rod reliability has been observed. As a result of this 
successful experience, batch average burnups of 45 GWd/MtU with 
lead-rod average burnups from 50-55 GWd/MtU are now common 
design objectives. Observations in fuel performance areas consid- 
ered important to high burnup operation are summarized in this 
paper. High burnup, fuel operating experience is also reviewed. 
(author). 10 refs, 8 figs, 3 tabs. 


623 (IWGFPT-36, pp. 46-52) High burnup fuel behavior 
studies at NUPEC. Oishi, M. (Nuclear Power Engineering Test 
Center, Tokyo (Japan)). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Water Reactor Fuel 
Performance and Technology. Feb 1991. (CONF-9006387—: Tech- 
nical committee meeting on fuel performance at high burnup for 
water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ perfor- 
mance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik, Sweden, 5-8 June 
1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Nuclear Power Engineering Test Center (NUPEC) has been 
carrying out fuel irradiation tests on Japanese commercial BWR 
and PWR fuels since 1976, in order to provide a systematic and 
thorough base data on the in-pile fuel behavior, under the sponsor- 
ship of the Ministry of International Trade and Industry. The 
providing tests on both BWR and PWR fuel assemblies have been 
conducted for 11 years, and confirmed that fuel design and manu- 
facturing were appropriate and reliable. Verification tests on high 
performance fuel, which has a capability to resist load follow opera- 
tion, are being carried out since 1981. The current NUPEC program 
focuses efforts on the verification of high burnup fuel. In the PWR 
program, irradiation for four assemblies designed for 48 GWd/t 
started last year, furthermore twelve LTAs which will introduce im- 
proved designs with a target burnup of 55 GWd/t are expected to 
be irradiated in the future. In the BWR program, the irradiation of 
eight LTAs designed for high burnup is in progress with a target 
burnup of 50 GWd/t. To obtain reference data for high burnup fuel 
design, post irradiation examination on three 8x8 assemblies, one 
assembly irradiated in Fukushima Daiichi No. 3 and two assem- 
blies irradiated in Shimane No. 1, was finished by March 1990, and 
systematic knowledge on the in-pile fuel behavior was extended up 
to an assembly burnup of 35 GWd/t. The fuel assemblies and rods 
showed no apparent deformation and anomaly. Fission gas release 
rate indicated large scatter from 0% to approximately 25% and the 
scatter increased beyond 10 GWd/t. Oxide thickness increase 
tended to saturate at higher burnup, and maximum oxide thickness 
was 106 microns. Characteristic fuel behaviors for higher burnup, 
such as pellet clad bonding and pellet rim structure, were found in 
both Shimane and Fukushima rods. (author). 6 refs, 9 figs. 


624 (IWGFPT-36, pp. 52-57) Progress in understanding 
high burnup phenomena. Halistadius, L. (ABB Atom AB, Vaester- 
aas (Sweden)); Grapengiesser, B. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Feb 1991. (CONF- 
9006387—: Technical committee meeting on fuel performance at 
high burnup for water reactors, Studsvik (Sweden), 5-8 Jun 1990). 
In Fuel performance at high burnup for water reactors: Proceed- 
ings of a technical committee meeting held in Studsvik, Sweden, 
5-8 June 1990. 216p. Order Number DE92605484. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As a response to the incentive towards increasing discharge bur- 
nup of nuclear fuel, ABB Atom conducts an extensive high burnup 
verification and PIE program that goes hand in hand with the de- 
velopment of improved designs and materials. Actual and potential 
burnup limiting phenomena are investigated, and appropriate reme- 
dies are tested and demonstrated. Cladding corrosion in BWR and, 
in particular, modern high-temperature PWRs, is an important such 
phenomenon which is remedied by new and improved materials. 
An increased heat transfer are in BWR design, as in SVEA 96 
compared to SVEA 64, is beneficial. The larger number of fuel 
rods of SVEA 96, providing lower linear heat rating, also leads to a 
reduced fission gas release and pressure build-up in the rod, as 
well as improved dryout performance. It furthermore allows for op- 
eration without PC! restriction, i.e., without the use of a clad liner. 
The performance of BWR fuel channels with respect to irradiation 
induced bow has gained considerable interest recently. SVEA fuel 
operating in a symmetrized lattice reveals an excellent bow behav- 
iour. Reuse of channels is strongly detrimental with respect to bow. 
(author). 10 figs. 


625 (IWGFPT-36, pp. 69-77) High burnup LWR fuel ex- 
perience. Goldstein, L.G. (Stoller (S.M.) Corp., Pleasantville, NY 
(USA)); Strasser, A.A. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387-: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at 
high bumup for water reactors: Proceedings of a technical commr- 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OST!; NTIS (US Sales Only); INIS. 

Statistics will be presented related to high burnup fuel experi- 
ence of both the U.S. and European LWR fuel vendors. The 
number of batches at various burnups for various vendors will be 
summarized above 30 GWD/T for BWRs and above 35 GWD/T for 
PWRs. Coolant or off-gas activity data will be reviewed in an effort 
to assess the successes and failures related to high burnup fuel. In 
addition, the LTAs exposed to high burnup will be summarized. Any 
burnup limiting phenomena identified in lead test assemblies (LTA) 
of full batches will be discussed. Peak pellet, bundie average and 
batch average burnups will be correlated from the available data. 
(author). 10 figs, 5 tabs. 


626 (IWGFPT-36, pp. 78-84) Experience from examina- 
tions of fuel rods irradiated to high burnups in Loviisa 
reactors. Moisio, J. (Imatran Voima Oy (IVO), Helsinki (Finland)); 
Teraesvirta, R.; Ranta Puska, K. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Water 
Reactor Fuel Performance and Technology. Feb 1991. (CONF- 
9006387-: Technical committee meeting on fuel performance at 
high burnup for water reactors, Studsvik (Sweden), 5-8 Jun 1990). 
In Fuel performance at high burnup for water reactors: Proceed- 
ings of a technical committee meeting held in Studsvik, Sweden, 
5-8 June 1990. 216p. Order Number DE92605484. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Destructive examinations on selected high burnup fuel rods, irra- 
diated in the Loviisa reactors of Imatran Voima Oy (PWRs of the 
WWER type), have been carried out at Studsvik Nuclear AB's hot 
laboratories since 1982. Together with the pool-side examinations 
and recorded operation information they provide a qualified set of 
performance data from a burnup range of 32 to 48 MWd/kgU for 
WWER fuel featuring annular pellets and Zr1%Nb cladding. Em- 
phasis in the examinations has been put on dimensional changes, 
rate of cladding oxidation, fission gas release, and other phenom- 
ena that may become limiting at high burnups. in the 14 punctured 
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rods, the fission gas release fraction has been around 0.5%, in- 
evitably due to the athermal processes only. Four of these rods 
and seven additional rods were non-destructively gamma scanned 
for rod plenum gas inventory. The two methods agree as to the 
low gas release. The measured rod average diameter decreases 
due to cladding creep ranged from 25 to 60 um in the high burnup 
rods. The final gaps were generally closed and in parts of the rods 
fuel-to-cladding bonding was observed. Moderate rod length in- 
creases were recorded. Only minimal cladding external corrosion of 
1 to 4 um was seen. The results of calculations by Technical Re- 
search Centre of Finland (VTT) were compared with the measured 
dimensional changes and fission gas release. It is concluded that 
the low maximum linear power, not exceeding 300 W/cm, and rela- 
tively early gap closure keep the fuel temperature below the gas 
release threshold. (author). 6 refs, 8 figs, 3 tabs. 


627 (IWGFPT-36, pp. 85-93) Post-irradiation examination 
results of high burnup demonstration fuel. Matsuoka, Y. (Kan- 
sai Electric Power Co., Inc., Osaka (Japan)); Toba, M.; Mori, K. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Feb 1991. (CONF-9006387-: Technical committee meeting on 
fuel performance at high burnup for water reactors, Studsvik (Swe- 
den), 5-8 Jun 1990). In Fue/ performance at high burnup for water 
reactors: Proceedings of a technical committee meeting held in 
Studsvik, Sweden, 5-8 June 1990. 216p. Order Number 
DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

Japanese utilities are making preparations to increase the autho- 
rized fuel discharge burnup limit from its present value of 39 GWd/t 
(Assembly) to 48 GWd/t. As part of these preparations, five PWR 
utilities and two fuel vendors started a study to verify high burnup 
fuel performance, including a demo fuel irradiation program. Four 
fuel assemblies, two from Mitsubishi Heavy Industries (MHI) and 
two form Nuclear Fuel Industries (NFI), were selected for the 
demonstration. They were irradiated a 4th cycle at Ohi Unit 1 
starting in 1986. The two NFI fuel assemblies selected had been ir- 
radiated since 1982. Their 4th cycle of irradiation produced a 
maximum assembly burnup of 45 GWd/t, with some rods ap- 
proaching 48GWd/t. A sipping test after the 4th cycle of irradiation 
confirmed no leaking fuel rods. Dimensional measurements and vi- 
sual inspections performed with an underwater TV after each cycle 
found no anomaly related to high burnup. Twelve fuel rods from 
one of two demo assemblies were selected to cover the range of 
burnup and various locations in the assembly. These rods were 
transported to a hot cell facility at JAERI in April 1989, and Post Ir- 
radiation Examination (PIE) work was started. Non-destructive 
testing (NDT) has been completed on three rods which are 
planned to be destructively tested. Destructive testing (DT) of the 
one rod which attained the maximum burnup is nearly completed, 
and the results are now under evaluation. NDT included visual in- 
spection, profile measurement, gamma scanning, X-ray radiograph, 
and crud analysis. DT included puncture test, metallo- and cer- 
amography, micro gamma scanning, pellet density measurement, 
plenum spring inspection, and fretting wear measurement. No 
anomaly was found in these rods. The irradiation of high burnup 
fuel on a commercial scale in Japan started in January 1990, at 
Takahama Unit 3. (author). 9 refs, 10 figs, 5 tabs. 


628 (IWGFPT-36, pp. 94-102) High burnup fuel rod be- 
haviour and cladding mechanical properties under load follow 
conditions. Cappelaere, C. (CEA, Saclay, Gif-sur-Yvette (France). 
Service des Elements Combustibles et Structures); Trotabas, M.; 
Cuavin, R.; Royer, J. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387—: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at 
high burnup for water reactors: Proceedings of a technical commit- 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

Twelve 17x17 Assemblies of CEA design were introduced in the 
first core of the CAP reactor (Cadarache-FRANCE). Five of them 
were irradiated during three cycles under PWR-load follow and fre- 
quently control simulated conditions. After that, twelve rods were 
extracted and examined in hot cells. Usual PIE were performed as 


well as mechanical tests in order to exhibit, if they exist, the effect 
of a numerous power cycling regime on the fuel behaviour and the 
cladding properties. 10 figs, 2 tabs. 


629 (IWGFPT-36, pp. 110-116) UO, irradiated at ex- 
tended burnup: Fission gas release and correlated structural 
features. Coquerelle, M. (Commission of the European Communi- 
ties, Karlsruhe (Germany, F.R.). European Inst. for Transuranium 
Elements); Walker, C.T. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Water Reactor Fuel 
Performance and Technology. Feb 1991. (CONF-9006387-: Tech- 
nical committee meeting on fuel performance at high burnup for 
water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fuel perfor- 
mance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik, Sweden, 5-8 June 
1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

UO, fuel irradiated over 1 to 4 reactor cycles and at average 
linear power ranging from 35.8 to 20.2 kWm~"' have been investi- 
gated in the a, + Laboratory at the Institute for Transuranium 
Elements. The aim of this study was to determine the influence of 
increasing burn-up on fission gas release and the relationship be- 
tween gas release and the fuel microstructure. Emphasis was 
placed on the investigation of fuel restructuring, and examination 
techniques such as quantitative optical microscopy, electron scan- 
ning microscopy and electron probe microanalysis have been used. 
Fission gas release measurements showed a trend towards in- 
creasing release as burn-up increased. Further, the investigation of 
the fuel microstructure established that fission gas release is 
strongly temperature sensitive, although there is very likely a minor 
athermal contribution from the outer rim of the fuel pellet. Fuel re- 
structuring in the central part of the pellet was the cause for most 
of the gas release. (author). 4 refs, 7 figs, 4 tabs. 


630 (IWGFPT-36, pp. 119-125) Improvement of fuel pel- 
let for high burnup. Doi, S. (Mitsubishi Atomic Power Industries, 
Inc., Tokyo (Japan)); Abeta, S.; Harada, Y. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Water Reactor Fuel Performance and Technology. Feb 1991. 
(CONF-9006387-: Technical committee meeting on fuel perfor- 
mance at high burnup for water reactors, Studsvik (Sweden), 5-8 
Jun 1990). In Fue! performance at high burnup for water reactors: 
Proceedings of a technical committee meeting held in Studsvik, 
Sweden, 5-8 June 1990. 216p. Order Number DE92605484. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Japanese PWR fuel have achieved the satisfactory performance 
within the assembly burnup of 39 GWd/t and is now going to take 
the next step toward the high burnup usage up to the 48 GWd/rt. 
This high burnup is actualized without any improvements of the 
materials but with a reconsideration of the design methods. More- 
over, utilities desire the higher burnup fuel up to the burnup of 55 
GWd*t. In this case, one of the problems which should be solved is 
the potential increase of a fuel rod internal pressure due to the fis- 
sion gas (f.g.) release from pellets. Then the fuel pellet with a large 
grain size is considered to reduce the f.g. release and two ideas, 
the additive to pellets and the improvement of the urania powder 
characteristics have been investigated to reach that. The former 
one is the pellet added with the niobia and was irradiated in BR3 
reactor to the pellet peak burnup of 18 GWd/t. The results indi- 
cated the significant reduction of f.g. release. Another niobia added 
fuel is now irradiated to higher burnup. The latter idea is the pellet 
with the large grain size fabricated under the usual hydrogen sin- 
tering condition using the so called "active urania powder” which 
has the large specific surface area. At present, the pellet with the 
grain size of more than 30 um has already successfully obtained 
with this powder. And both of these two types of the pellets with 
the large grain size plan to be irradiated in a domestic plant to 
demonstrate the f.g. reduction. (author). 1 ref., 8 figs. 


631 (IWGFPT-36, pp. 159-163) PWR waterside corrosion 
studies at Halden. Karlsen, T.M. (institutt for Energiteknikk, 
Halden (Norway). OECD Halden Reaktor Projekt); Takasaki, A.; 
Gunnerud, P.; Fjellestad, K. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. Feb 1991. (CONF-9006387-: 
Technical committee meeting on fuel performance at high burnup 
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for water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ per- 
formance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik. Sweden. 5-8 June 
1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Investigation of the effects of both thermal-hydraulic conditions 
and high pH on the corrosion rate of Zircaloy-4 are being con- 
ducted at the Haiden Project by means of an in-pile PWR loop, 
able to produce well-defined and representative water chemistry 
and thermal-hydraulic conditions. In a first experiment, the effects 
of power cycling between 50 and 100% power and between one- 
phase cooling and surface boiling conditions were assessed. LWR 
segments pre-irradiated in a Siemens reactor were used for this 
test. After 60 power cycles, oxide layer thicknesses were mea- 
sured and compared with the oxide layer of rods operated at 
constant power. No apparent corrosion enhancement due to the 
power/cooling cycling was found and the measured oxide layer 
growth was consistent with calculated thickness values. In order to 
determine the effects of high pH on corrosion rate, the loop is cur- 
rently being operated with 4-4.5 ppm lithium (and 1000 ppm boron) 
in the coolant water. The fuel rods are being subjected either to 
one-phase cooling or to surface boiling conditions. After 80 full 
power days in the test reactor the first interim oxide layer measure- 
ments of the rods were performed. No evidence of increased 
corrosion rates as a result of the high lithium concentrations has 
emerged thus far. (author). 3 refs, 3 figs. 


632 (IWGFPT-36, pp. 167-172) Computer and experimen- 
tal WWER fuel rod modelling tor extended burnup. Strijov, P.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); Dubrovin, K.P.; 
Yakoviev, V.V.; Pazdera, F. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Water Reactor 
Fuel Performance and Technology. Feb 1991. (CONF-9006387-: 
Technical committee meeting on fuel performance at high burnup 
for water reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ per- 
formance at high burnup for water reactors: Proceedings of a 
technical committee meeting held in Studsvik, Sweden, 5-8 June 
1990. 216p. Order Number DE92605484. Source: OSTI; NTIS 
(US Sales Only); INIS. 

To improve the economy, four-year instead of three-year refuel- 
ing cycle has been started with WWER-440, and similar steps with 
WWER-1000 (three-year instead of two-year) are taken, both lead- 
ing to considerable burnup extension. Fuel rod behavior of this 
reactors with extended burnup was analyzed with the computer 
code PIN-micro developed in cooperation between Soviet and 
Czechoslovak specialists. With the aim of further verification, calcu- 
lations with this code were compared with results of irradiation of 
instrumented experimental fuel rods and postirradiation examina- 
tion (PIE) performed at IAE Moscow. As an example some 
comparisons with PIE of WWER rods irradiated to burnup 60 
MWd/kgU are shown as well as comparison with two rods with in- 
side gas pressure instrumentation irradiated to 32 MWd/kgU. The 
results of variant calculations by the PIN-micro code are presented 
for a WWER-440 and WWER-1000 fuel rods for a four- and three- 
year refueling cycle, respectively. To optimize the initial internal gas 
pressure in WWER-440 fuel rods for four-year refueling cycle some 
variant calculations were performed whose results are also included 
in the paper. It is shown how the calculations performed allowed 
improvements in the fuel rod design. (author). 5 refs, 7 figs. 


633 (IWGFPT-36, pp. 205-207) Factors affecting WWER 
type fuel behaviour at extended burnup. Bibilashvili, Yu.K. 
(Vsesoyuznyj Nauchno-lssiedovatel’skij Inst. Neorganicheskikh 
Materialov, Moscow (USSR)); Novikov, V.V.; Pimenov, Yu.V.; Pros- 
elkov, V.N. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Water Reactor Fuel Performance 
and Technology. Feb 1991. (CONF-9006387-—: Technical commit- 
tee meeting on fuel performance at high burnup for water reactors, 
Studsvik (Sweden), 5-8 Jun 1990). In Fuel performance at high 
burnup for water reactors: Proceedings of a technical committee 
meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 


WWER-1000 fuel has achieved a satisfactory level of operational 
reliability within burnup of = 43 MWdkg U. It allowed the realiza- 
tion of the next stage of R and D and to achieve the burnup of = 
55 MWd/kg U using burnable absorbers. Results of experimental 


studies include the possibility of operation of fuel to higher burnup 
(author). 2 rets. 


634 (IWGFPT-36, pp. 208-213) Burnup limits in PWR 
and in BWR fuel. Goldstein. L.G. (Stoller (S.M.) Corp.. Pleas- 
antville, NY (USA)): Strasser, A.A.: Sunderland. D.J. Internationa! 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Pertormance and Technology. Feb 
1991. (CONF-9006387-: Technical committee meeting on fuel per- 
formance at high burnup for water reactors, Studsvik (Sweden), 
5-8 Jun 1990). In Fue/ performance at high burnup for water reac- 
tors: Proceedings of a technical committee meeting held in 
Studsvik, Sweden, 5-8 June 1990. 216p. Order Number 
DE92605484. Source: OSTI; NTIS (US Sales Only): INIS. 

The design of future cores will be based on burnup limits that 
are currently expanding. The performance parameters that have 
limited the burnup potential for current fuels in BWRs and in PWRs 
will be identified. Any changes that are justified through data from 
lead test assemblies (LTAs) or other improvements will be 
reported. Performance issues such as Zircaloy growth, pellet- 
cladding interaction (PCI), corrosion, Zircaloy ductility, fuel rod 
internal pressure will be discussed relative to potential limits. Some 
of these are limiting because of fuel rod integrity and others be- 
cause of licensing or commercial considerations. Potential limits 
that arise from nuclear design considerations will also be described 
for general cases where peaking or other limits may be reached at 
lower values than those due to mechanical integrity. for example 
Where representative data are available for classes of BWRs and 
PWRs, operating limits will be projected for use by those utilities 
with plants in these categories. (author). 10 figs 


635 (ZJE-286) Experience with the WIMS computer 
code at Skoda Plzen. Vacek, J.; Mikolas, P. Skoda, Pizen 
(Czechoslovakia). 1991. 74p. Order Number DE92603321. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Validation of the program for neutronics analysis is described. 
Computational results are compared with results of experiments on 
critical assemblies and with results of other codes for different 
types of lattices. Included are the results for lattices containing Gd 
as burnable absorber. With minor exceptions, the results of bench- 
marking were quite satistactory and justified the inclusion of WIMS 
in the production system of codes for WWER analysis. The first 
practical application was the adjustment of the WWER-440 few- 
group diffusion constants library of the three-dimensional diffusion 
code MOBY-DICK, which led to a remarkable improvement of re- 
sults for operational states. Then a new library for the analysis of 
WWER-440 start-up was generated and tested and at present a 
new library for the analysis of WWER-440 operational states is be- 
ing tested. Preparation of the library for WWER-1000 is in 
progress. (author). 19 refs. 
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636 (CONF-910808—-5) Use of miniature and standard 
specimens to evaluate effects of irradiation temperature on 
pressure vessel steels. Haggag, F.M. (Oak Ridge National Lab., 
TN (United States)); Nanstad, R.K.; Byrne, S.T. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 5. international symposium on environmental degradation on 
materials in nuclear power systems - water reactors; Monterey, CA 
(United States); 25-29 Aug 1991. Order Number DE91018849. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The effects of neutron irradiation on the steel reactor vessel for 
the modular high-temperature gas-cooled reactor (MHTGR) are be- 
ing investigated, primarily because the operating temperatures are 
low [121 to 210°C (250-410°F)] compared to those for commercial 
light-water reactors (LWRs) [~288°C (550°F)]. The need for 
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desian data on the reference temperature shift necessitated the ir- 
radiation at different temperatures of A 533 grade B class 1 plate 
A 508 class 3 forging. and welds used for the vessel shell. vessel 
closure head. the vessel flange. This paper presents results from 
the first four irradiation capsules of this program. The four capsules 
were irradiated in the University of Buffalo Reactor to an effective 
fast fluence of 1 x10'® neutromcm® [0.68 x 10'® neutronem® (>1 
MeV)] at temperatures of 288. 204. 163. and 121°C (550. 400. 
325. and 250°F). respectively. The yield and ultimate strenaths of 
both steel plate materials of the MHTGR Program increased with 
decreasing irradiation temperature. Similarly. the 41-J Charpy V- 
notch (CVN) transition temperature shift increased with decreasing 
irradiation temperature (in agreement with the increase in yield 
strength). The miniature tensile and automated ball indentation 
(ABI) test results (yield strength and flow properties) were in good 
agreement with those from standard tensile specimens. The minia- 
ture tensile and AB! test results were also used in a model that 
utilizes the changes in yield strength to estimate the CVN ductile- 
to-brittle transition temperature shift due to irradiation. The model 
predictions were compared with CVN test results obtained here 
and in earlier work. 5 refs.. 11 figs.. 6 tabs. 


637 (GA-A-19152) MHTGR: New production reactor 
summery of experience base. General Atomics. San Diego, CA 
(United States). Mar 1988. 76p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO3-89ER51114. Order 
Number DE92000369. Source: OSTI: NTIS: INIS: GPO Dep. 
Worldwide interest in the Modular High-Temperature Gas-Cooled 
Reactor (MHTGR) stems from the capability of the system to retain 
the advanced fuel and thermal performance while providing unpar- 
alleled levels of safety. The small power level of the MHTGR and 
its passive systems give it a margin of safety not attained by other 
concepts being developed for power generation. This report covers 
the experience base for the key nuclear system, components, and 
processes related to the MHTGR-NPR. 9 refs., 39 figs., 9 tabs. 


638 (IWGGCR-26) Ninth meeting of the International 
Working Group on Gas Cooled Reactors, Oak Ridge, USA, 8-9 
November 1990: Summary report. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. May 1991. 48p. (CONF-9011211-: International 
Atomic Energy Agency (IAEA) specialists meeting on behaviour of 
gas cooled reactor fuel under accident conditions, Oak Ridge, TN 
(United States), 5-7 Nov 1990). Order Number DE92603345. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This report contains the minutes of the meeting, the papers pre- 
sented as overview of the national programmes in the field of 
gas-cooled reactors and the main results from discussions on the 
different items of the agenda. The meeting was attended by 20 
members andor alternates from 9 countries and 2 international or- 
ganizations. 8 papers were presented. A separate abstract was 
prepared for each of these papers. Refs, figs and tabs. 


639 (IWGGCR-26, pp. 25-27) The situation regarding 
HTR development in 1990 in the Federal Republic of Germany. 


Balthesen, E. (Forschungszentrum Juelich GmbH (Germany, 
F.R.)). International Atomic Energy Agency, Vienna (Austria). Inter- 
national Working Group on Gas-Cooled Reactors. May 1991. 
(CONF-9011211-: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled reactor fuel under 
accident conditions, Oak Ridge, TN (United States), 5-7 Nov 
1990). In Ninth meeting of the Internationa! Working Group on Gas 
Cooled Reactors, Oak Ridge, USA, 8-9 November 1990: Summary 
report. 48p. Order Number DE92603345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The HTR-development programme is strongly affected by factors 
of the overall situation of energy supply and nuclear technology. It 
is reported that it was impossible in the last years to achieve a 
greater involvement of operators on a private basis in an imple- 
mentation of HTR-technology which is not yet commercialized. The 
author also reports that the AVR test reactor was shut down at the 
end of 1988 after 21 years of successful operation, and that after 
many negotiations it was decided in October 1989 to close down 
the demonstration power plant THTR in Hamm-UVentrop. The fur- 
ther development, i.e. planning work, assessment of the safety and 
research and development, was concentrated on the plant concept 


HTR-500. HTR-module and gas-cooled heating reactors. the status 
of work on which Is described 


640 (IWGGCR-26. pp. 27-33) Status of the HTGR devel- 
opment program in Japan. Saito, S. (Japan Atomic Energy 
Research Inst.. Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment). International Atomic Energy Agency. Vienna (Austria). 
International Working Group on Gas-Cooled Reactors. May 1991. 
(CONF-9011211-: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled reactor fuel under 
accident conditions. Oak Ridge. TN (United States), 5-7 Nov 
1990). In Ninth meeting of the International Working Group on Gas 
Cooled Reactors. Oak Ridge, USA. 8-9 November 1990: Summary 
report. 48p. Order Number DE92603345. Source: OSTI: NTIS (US 
Sales Only): INIS. 

According to the revision of the Long-Term Program for Develop- 
ment and Utilization of Nuclear Energy issued by the Japanese 
Atomic Energy Commission. High Temperature Engineering Test 
Reactor (HTTR). which is the first HTGR in Japan, will be con- 
structed by the Japan Atomic Energy Research Institute (JAERI) in 
order to establish and upgrade the technology basis for an HTGR, 
serving at the same time as a potential tool for new and innovative 
basic research. The budget for the construction of the HTTR was 
approved by the Government and JAERI is now proceeding with 
the construction design of the HTTR. focussing the first criticality in 
the end of FY 1995. In order to establish and upgrade HTGR tech- 
nology basis systematically and efficiently. and also to carry out 
innovative basic research on high temperature technologies, Japan 
will perform necessary R and D mainly at JAERI, which is a lead- 
ing organization of the R and D. In addition, in order to promote 
the R and D on HTGRs more efficiently, Japan will promote the ex- 
isting international cooperation with the research organizations in 
foreign countries. (author). 5 figs, 3 tabs. 


641 (IWGGCR-26, pp. 33-37) HTGR development in the 
United States of America. Fox, J.E. (USDOE, Washington, DC 
(USA)). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Working Group on Gas-Cooled Reactors. May 1991. 
(CONF-9011211-: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled reactor fuel under 
accident conditions, Oak Ridge, TN (United States), 5-7 Nov 
1990). In Ninth meeting of the International Working Group on Gas 
Cooled Reactors, Oak Ridge. USA, 8-9 November 1990: Summary 
report. 48p. Order Number DE92603345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The status of high temperature gas-cooled reactors (HTGR) de- 
velopment in the United States of America is described, including 
the organizational structure for the development support, HTGR de- 
velopment programme, and plans for future activities in the field. 


642 (IWGGCR-26, pp. 38-43) State of development of 
gas cooled reactors in the Union of Soviet Socialist Republics. 
Grebennik, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Mosevitskij, |.S.;  Sukharev, Yu. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. May 1991. (CONF-9011211-: International 
Atomic Energy Agency (IAEA) specialists meeting on behaviour of 
gas cooled reactor fuel under accident conditions, Oak Ridge, TN 
(United States), 5-7 Nov 1990). In Ninth meeting of the Interna- 
tional Working Group on Gas Cooled Reactors, Oak Ridge, USA, 
8-9 November 1990: Summary report. 48p. Order Number 
DE92603345. Source: OSTI; NTIS (US Sales Only); INIS. 

In the context of the programme for the development of gas- 
cooled reactors in the USSR it is reported that pilot plants with 
VGR-50 MW(el) and VG-400 MW(el) have been developed up to 
the stage of engineering design and that now the efforts are con- 
centrated on the project of pilot-commercial reactor plant VGM 
(PCRP VGM) of a modular type with unit thermal power of 200-250 
MW. The installation is designed to solve the main scientific and 
engineering problems of construction of high-temperature gas- 
cooled reactors, to test equipment components, and to show 
advantages of the given type of installations having the enhanced 
safety and capability to generate high-potential heat. The status of 
work on the PCRP VGM project is described. 3 refs, 1 fig., 1 tab. 
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643 (IWGGCR-26, pp. 43-45) Status of the French GCR 
programmes. Bastien, D. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Gas- 
Cooled Reactors. May 1991. (CONF-9011211-: International 
Atomic Energy Agency (IAEA) specialists meeting on behaviour of 
gas cooled reactor fuel under accident conditions, Oak Ridge, TN 
(United States), 5-7 Nov 1990). In Ninth meeting of the Interna- 
tional Working Group on Gas Cooled Reactors, Oak Ridge, USA, 
8-9 November 1990: Summary report. 48p. Order Number 
DE92603345. Source: OSTI; NTIS (US Sales Only); INIS. 

It is reported that France has had no research and development 
programmes for high temperature gas-cooled reactors (HTGR) 
since 1979, when the decision was taken to end these studies for 
budgetary reasons. However, recognizing the value of HTGR tech- 
nology, the French specialists have been continually monitoring 
developments in this field throughout the world and obtaining nec- 
essary scientific and technical experience implementing the HTGR 
decommissioning programme, the schedule and technological as- 
pects of which are described. 


644 (IWGGCR-26, pp. 45-46) Gas cooled reactor activi- 
ties in the Commission of the European Communities. Vivante, 
C. (Commission of the European Communities, Brussels (Bel- 
gium)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Gas-Cooled Reactors. May 1991. 
(CONF-9011211-: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled reactor fuel under 
accident conditions, Oak Ridge, TN (United States), 5-7 Nov 
1990). In Ninth meeting of the International Working Group on Gas 
Cooled Reactors, Oak Ridge, USA, 8-9 November 1990: Summary 
report. 48p. Order Number DE92603345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Since the last meeting of the IWGGCR the situation has not 
changed as far as the CEC activities on gas cooled reactors are 
concerned. The Commission has no R and D programme in this 
field but is following and keeping itself informed regarding the de- 
velopments of this line of reactors. However the studies on the 
market potential of HTRs as heat and power source in the EEC 
Countries have continued. A Spanish study is now available, while 
AEA Technology is doing the same exercise for the UK. It is ex- 
pected that this latter study will be completed by the end of the 
year. The AEA study will be the last on the subject. All the studies 
on this subject which have been carried out in FRG, France, Italy, 
Spain and the UK will be assembled into a single report which 
should be available by the end of 1991. 


645 (IWGGCR-26, pp. 46) Status of HTGR activities in 
Poland. Obryk, E. (institute of Nuclear Physics, Cracow (Poland)). 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Gas-Cooled Reactors. May 1991. (CONF- 
9011211-: International Atomic Energy Agency (IAEA) specialists 
meeting on behaviour of gas cooled reactor fuel under accident 
conditions, Oak Ridge, TN (United States), 5-7 Nov 1990). In Ninth 
meeting of the International Working Group on Gas Cooled Reac- 
tors, Oak Ridge, USA, 8-9 November 1990: Summary report. 48p. 
Order Number DE92603345. Source: OSTI; NTIS (US Sales Only); 
INIS. 

HTGR Technology has been considered in Poland mainly as a 
future nuclear source of process heat. Research efforts, therefore 
have been concentrated on high temperature alloys for heat ex- 
changing components. The essential results obtained recently in 
this field concem structural changes caused by creep and creep- 
low cycle fatigue interactions and changes due to "hydrogen 
shocks”. It has been established that identical thermal cycling of 
Incoloy 800 specimens in helium and hydrogen environment gener- 
ates very different structural changes in both cases. During the last 
year, a pre-feasibility study of MHTGR applications for co- 
generation in Poland has been carried out. 


646 (IWGGCR-26, pp. 47-48) HTR development in 
Switzerland. Brogli, R. (Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land)). International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Gas-Cooled Reactors. May 1991. 
(CONF-9011211-: International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled reactor fuel under 


accident conditions, Oak Ridge, TN (United States), 5-7 Nov 
1990). In Ninth meeting of the International Working Group on Gas 
Cooled Reactors, Oak Ridge. USA, 8-9 November 1990: Summary 
report. 48p. Order Number DE92603345. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new activities in the field of high temperature gas-cooled re- 
actors development in Switzerland, taking into account the general 
situation for nuclear power in the country, are not specifically tuned 
to a direct project, but are related to the improvement of the 
HTGR's safety in general, which will be carried out over the next 2- 
3 years are reported. The nature of this research and development 
is dedicated to more basic research where a return of industrial in- 
vestment cannot be immediately foreseen. The main subjects of 
this basic research are outlined. Participation of Switzerland in the 
IAEA coordinated research programme "Validation of Safety- 


Related Physics Calculations for Low-Enriched HTGRs” is also 
described. 


647 (Jue+-2421) Design propositions for top reflectors in 
high temperature gas cooled reactors of medium size, based 
on the HTR-500. Otten, J.C. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Sicherheitstorschung und Reaktortechnik; 
Technische Hochschule Aachen (Germany). Jan 1991. 80p. (In 
German). Order Number DE92721507. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Several concepts for top reflectors in medium size high tempera- 
ture gas cooled reactors (HTGCR’s) are investigated. The 
HTR-500 serves as an example for reactors of this size. The main 
concern of the investigation is structural strength at high tempera- 
tures. The conventional design contains metallic structural parts 
which are not stable at very high temperatures and might fail dur- 
ing hypothetical accidents. The failing of the support structure 
would cause the top reflector to fall down on top of the pebble bed 
core. Closer to the core, it would be more effective, thus it would 
lead to an increase in reactivity. The thesis contains the results of 
calculations for two different concepts, one of them being an arch 
construction, the other one a beam construction. The feasibility of 
both concepts is evaluated regarding their respective mechanical 
properties. The arch-based construction shows advantages in its 
safety and it is easier to build under the given conditions. (orig.). 
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Refer also to citation(s) 696, 716, 1730 


648 (ECN-RX-91-026) Sensor failure detection in dy- 
namical systems by Kalman filtering methodology: Paper to 
be presented at International conference on dynamics and 
control in nuclear power stations, 22-24 October 1991 at the 
Institution of Civil Engineers, London, UK. Ciftcioglu, O. (istan- 
bul Technical University (Turkey). Electrical Engineering Faculty); 
Turkcan, E. Netherlands Energy Research Foundation, Petten 
(Netherlands). Mar 1991. 9p. (CONF-911014—: International con- 
ference on dynamics and control in nuclear power stations, London 
(United Kingdom), 22-24 Oct 1991). Order Number DE92603373. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Design of a sensor failure detection system by Kalman filtering 
methodology is described. The method models the process sys- 
tems in state-space form, the information on each state being 
provided by relevant sensors present in the process system. Since 
the measured states are usually subject to noise, the estimation of 
the states optimally is an essential requirement. To this end the de- 
tection system comprises Kalman estimation filters, the number of 
which is equal to the number of states concerned. The estimated 
state of a particular signal in each filter is compared with the corre- 
sponding measured signal and difference beyond a predetermined 
bound is identified as failure, the sensor being identified/isolated as 
faulty. (author). 19 refs.; 8 figs.; 1 tab. 


649 (IWGFPT-36, pp. 57-66) Power ramp performance of 
UO, fuel at extended burnup. Hastings, |.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Smith, A.D.; Carter, T.J.; Miller, G.C.; Lusk, |.A.; Moeller, 
R.E.; Rose, D.H. International Atomic Energy Agency, Vienna 
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(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387-: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue/ performance at 
high burnup for water reactors: Proceedings of a technical commit- 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

Extending burnup is a practical way to improve the economics of 
water-reactor operation, via improved fuel utilization and reduced 
spent-fuel volumes. Atomic Energy of Canada Limited (AECL) is 
currently focusing on the lightly enriched uranium (SEU) fuel cycle 
and the CANFLEX advanced fuel bundle. With 1.2% SEU in the 
CANDU reactor there is up to 35% savings in annual fuel costs. 
The corresponding core-average burnup is 22 MW.d/kgU, with a 
maximum element burnup of about 35 MW.d/kgU. Recovered ura- 
nium and uranium/plutonium (TANDEM Cycle) from Light-Water 
Reactors (LWRs) also have economic attraction. Additionally, the 
capability of a minimum of two hundred and fifty, 100% to 50% 
full-power, load-following cycles over the life of a fuel bundle is an- 
ticipated. Defect-resistance to power ramps at extended burnup is 
also required. To support AECL’s ongoing fuel development pro- 
gram, a power-ramp test was performed on_high-burnup, 
19-element bundie DG035 from the NPD reactor, since decommis- 
sioned. This is one of the 1.4 wt% enriched (U-235 in U) driver 
bundles that remained in NPD to a maximum final burnup of about 
35 MW.d/kgU on the outer elements, corresponding with an in- 
reactor residence time of 14.5 years. In the U-2 loop power ramp 
performed in the NRU reactor, the outer elements achieved a max- 
imum linear rating of 32 kW/m, versus a final operating power in 
NPD of 14 kW/m. The irradiation lasted for 12 days and there were 
no defects. Post-ramp examination showed up to 10% fission-gas 
release in outer elements as a result of the ramp, and the forma- 
tion of intergranular fission-gas bubbles up to 2 um in diameter. 
Increased diametral strain was also observed. The test is important 
to the data based, as existing extended-burnup ramp information is 
limited. (author). 17 refs, 12 figs, 2 tabs. 


650 (IWGFPT-36, pp. 191-195) Calculation study of the 
CANDU type fuel performance at extended burnup. Horhoianu, 
G. (institute for Nuclear Power Reactors, Pitesti (Romania)); 
Moscalu, D.R. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Water Reactor Fuel Per- 
formance and Technology. Feb 1991. (CONF-9006387-: Technical 
committee meeting on fuel performance at high burnup for water 
reactors, Studsvik (Sweden), 5-8 Jun 1990). In Fue! performance at 
high burnup for water reactors: Proceedings of a technical commit- 
tee meeting held in Studsvik, Sweden, 5-8 June 1990. 216p. Order 
Number DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

In the case of CANDU type fuel there is a necessity to improve 
the fuel bundle design in order to increase its ability to meet high 
burnup. Further bundle sub-division and slightly enriched uranium 
is one possibility. Furthermore, grading the element sizes also min- 
imizes the linear power output of the individual fuel elements, while 
maximizing the power output of the bundle. Also, there are design 
changes of the pellet that can improve performance at higher 
burnups. The purpose of this study was to make a comparison be- 
tween new fuel concept performance and standard CANDU type 
fuel performance. The results of the thermo-mechanical behaviour 
included in this study demonstrate the influence of geometrical and 
microstructural parameters on the fuel performance. The calcula- 
tions were performed by means of a probabilistic analysis system 
developed in INPR. The results of the analysis point out the perfor- 
mances of the new concept and constitute a guideline for future 
research. (author). 7 refs, 5 figs. 


651 (IWGFPT-36, pp. 196-202) Evolution of the 
ELESTRES code for applications to extended burnups. Tayal, 
M. (Atomic Energy of Canada Ltd., Montreal, PQ (Canada). 
CANDU Operations); Ranger, A.; Singhal, N.; Mak, R. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technology. Feb 
1991. (CONF-9006387-: Technical committee meeting on fuel per- 
formance at high burnup for water reactors, Studsvik (Sweden), 
5-8 Jun 1990). In Fue/ performance at high burnup for water reac- 
tors: Proceedings of a technical committee meeting held in 


Studsvik, Sweden, 5-8 June 1990. 216p. Order 
DE92605484. Source: OSTI; NTiS (US Sales Only); INIS. 

The computer code ELESTRES is frequently used at Atomic En- 
ergy of Canada Limited to assess the integrity of CANDU fuel 
under normal operating conditions. The code also provides initial 
conditions for evaluating fuel behaviour during high-temperature 
transients. This paper describes recent improvements in the code 
in the areas of pellet expansion and of fission gas release. Both of 
these are very important considerations in ensuring fuel integrity at 
extended burnups. Firstly, in calculations of pellet expansion, the 
code now accounts for the effect of thermal stresses on the volume 
of gas bubbles at the boundaries of UO2 grains. This has a major 
influence on the expansion of the pellet during power-ramps. Sec- 
ondly, comparisons with data showed that the previous fission gas 
package significantly underpredicted the fission gas release at high 
burnups. This package has now been improved via modifications to 
the following modules: distance between neighbouring bubbles on 
grain boundaries; diffusivity; and thermal conductivity. The predic- 
tions of the revised version of the code show reasonable 
agreement with measurements of ridge strains and of fission gas 
release. An illustrative example demonstrates that the code can be 
used to identify a fuel design that would (a) reduce the sheath 
stresses at circumferential ridges by a factor of 2-10, and (b) keep 
the gas pressure at very high burnups to below the coolant pres- 
sure. (author). 22 refs, 8 figs. 


Number 


652 (IWGFPT-36, pp. 202-204) Design of fuel for im- 
proved burnup in PHWRs. Anantharaman, K. (Bhabha Atomic 
Research Centre, Bombay (India). Reactor Engineering Div.). Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Water Reactor Fuel Performance and Technol- 
ogy. Feb 1991. (CONF-9006387-—: Technical committee meeting on 
fuel performance at high burnup for water reactors, Studsvik (Swe- 
den), 5-8 Jun 1990). In Fuel performance at high bumup for water 
reactors: Proceedings of a technical committee meeting held in 
Studsvik, Sweden, 5-8 June 1990. 216p. Order Number 
DE92605484. Source: OSTI; NTIS (US Sales Only); INIS. 

The trend towards an increase in fuel discharge burnup in recent 
years has been mainly guided by the desire to shrink the volume 
of spent fuel inventory and to improve the utilisation of uranium re- 
sources. The Pressurized Heavy Water Reactors (PHWR) use 
natural uranium-di-oxide fuel with least amount of structural materi- 
als to achieve better neutron economy. The discharge burnup 
achieved in PHWRs is about 6700 MWd/Te and this leads to large 
volume of spent fuel inventory. To overcome the problems due to 
extended storage of spent fuel and to utilize the plutonium in spent 
fuel, studies are being carried out to use UO2 - PuO2 fuel along 
with natural UO2 fuel. This paper describes the work carried out in 
India to achieve higher fuel burnup. (author). 7 refs, 1 tab. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 596, 729, 768 


653 (ANL/CP-—72041) Fabrication of oxide dispersion 
strengthened ferritic clad fuel pins. Zirker, L.R. (Argonne Na- 
tional Lab., Idaho Falls, ID (United States)); Bottcher, J.H.; 
Shikakura, S.; Tsai, C.L.; Hamilton, M.L. Argonne National Lab., IL 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
911001-21: International conference on fast reactor systems and 
fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order Number 
DE91018641. Source: OSTI; NTIS; INIS; GPO Dep. 

A resistance butt welding procedure was developed and qualified 
for joining ferritic fuel pin cladding to end caps. The cladding are 
INCO MA957 and PNC ODS lots 63DSA and 1DK1, ferritic stain- 
less steels strengthened by oxide dispersion, while the end caps 
are HT9 a martensitic stainiess steel. With adequate parameter 
control the weld is formed without a residual melt phase and its 
strength approaches that of the cladding. This welding process 
required a new design for fuel pin end cap and weld joint. Sum- 
maries of the development, characterization, and fabrication 
processes are given for these fuel pins. 13 refs., 6 figs., 1 tab. 
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654 (ANL/CP-72603) Economic prospects of the Integral 
Fast Reactor (IFR) fuel cycle. Chang, Y.I.; Till, C.E. Argonne Na- 
tional Lab., IL (United States). [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-911001-15: International conference on fast reactor sys- 
tems and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order 
Number DE91018622. Source: OSTI; NTIS; INIS; GPO Dep. 

The IFR fuel cycle based on pyroprocessing involves only few 
operational steps and the batch-oriented process equipment sys- 
tems are compact. This results in major cost reductions in all of 
three areas of reprocessing, fabrication, and waste treatment. This 
document discusses the economic aspects of this fuel cycle. 


655 (ANL/CP-72616) Operating and test experience of 
EBR-Il. Sackett, J.|. Argonne National Lab., Idaho Falls, ID (United 
States). [1991]. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-911001- 
20: International conference on fast reactor systems and fuel 
cycles, Kyoto (Japan), 27 Oct - 1 mov 1991). Order Number 
DE91018639. Source: OSTI; NTIS; INIS; GPO Dep. 

EBR-2 has operated for 27 years, the longest for any Liquid 
Metal Reactor (LMR) power plant. During that time, much has 
been learned about successful LMR operation and design. The 
basic lesson is that conversatism in design can pay significant divi- 
dends in operating reliability. Furthermore, such conservatism need 
not mean high cost. The EBR-2 system emphasizes simplicity, 
minimizing the number of vaives in the heat transport system, for 
example, and simplifying the primary heat-transport-system layout. 
Another lesson is that emphasizing reliability of the steam generat- 
ing system at the sodium-water interface (by using duplex tubes in 
the case of EBR-2) has been well worth the higher initial costs; no 
problems with leakage have been encountered in EBR-2's operat- 
ing history. Locating spent fuel storage in the primary tank and 
providing for decay heat removal by natural connective flow have 
also been contributors to EBR-2’s success. The ability to accom- 
modate loss of forced cooling or loss of heat sink passively has 
resulted in benefits for simplification, primarily through less reliance 
on emergency power and in not requiring the secondary sodium or 
steam systems to be safety grade. Also, the “piped-pool ” arrange- 
ment minimizes thermal stress to the primary tank and enhances 
natural convective flow. These benefits have been realized through 
a history of operation that has seen EBR-2 evolve through four ma- 
jor phases in its test programs, culminating in its present mission 
as the Integral Fast Rector (IFR) prototype. 20 refs., 8 figs., 1 tab. 


656 (ANUCP-73613) Reliability of fast reactor mixed- 
oxide tuel during operational transients. Boltax, A. (Argonne 
National Lab., IL (United States)); Neimark, L.A.; Tsai, Hanchung; 
Katsuragawa, M.; Shikakura, S. Argonne National Lab., IL (United 
States). Jul 1991. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-911001-— 
18: International conference on fast reactor systems and fuel 
cycles, Kyoto (Japan), 27 Oct - 1 nov 1991). Order Number 
DE91018633. Source: OSTI; NTIS; INIS; GPO Dep. 

Results are presented from the cooperative DOE and PNC 
Phase 1 and 2 operational transient testing programs conducted in 
the EBR-2 reactor. The program includes second (D9 and PNC 
316 cladding) and third (FSM, AST and ODS cladding) generation 
mixed-oxide fuel pins. The irradiation tests include duty cycle oper- 
ation and extended overpower tests. the results demonstrate the 
capability of second generation fuel pins to survive a wide range of 
duty cycle and extended overpower events. 15 refs., 9 figs., 4 tabs. 


657 (INIS-BR-2813) On modelling, mathematical analy- 
sis and numerical treatment of three-dimensional transient 
two-phase coolant flow in engineering systems. Bottoni, M. (Ar- 
gonne National Lab., IL (USA)); Sengpiel, W. Associacao Brasileira 
de Ciencias Mecanicas, Rio de Janeiro, RJ (Brazil). 1990 6p. 


(CONF-9012116-: 3. National Meeting of Thermal Sciences, 
ltapema (Brazil), 10-12 Dec 1990). Order Number DE92605542. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The conservations equations of mass, momentum and enthalpy 
and the entropy inequality, written for a two-phase flow in the local 
instantaneous form together with the respective jump conditions at 
the phase interfaces, are volume-averaged over Eulerian control 


cells yielding a system of coupled macroscopic governing equa- 
tions for the separated phases suitable for the three-dimensional, 
transient numerical simulation of complex engineering systems. 
The equations for the separated phases are then combined to 
model the fluid mixture in the frame of a slip model. The state of 
the art of the numerical treatment of the discretized and linearized 
equations is presented with reference to solution methods of a re- 
sulting Poisson-equation for pressure and enthalpy distributions. 
The above algorithms have been implemented in the computer pro- 
grammes BACCHUS-3D/TP and COMMIX-2. The application of 
these codes is reviewed with reference to the numerical simulation 
of sodium boiling experiments in bundle geometry and of forced 
and natural convection simulations in more complex geometrical 
configurations. (author). 


658 (IWGFR-79) Proceedings of the specialists’ meeting 
on tic/ult ic detection of in sodium water leaks on 
steam generators, held in Aix-en-Provence, France, 1-3 Octo- 
ber 1990. Girard, J.P. (ed.) (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Direction des 
Reacteurs Nucleaires). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. Oct 
1990. 379p. (CONF-9010432-: IAEA IWGFR specialists’ meeting 
on steam generators: acoustic/ultrasonic detection of in-sodium 
water leaks, Aix-en-Provence (France), 1-3 Oct 1990). Order Num- 
ber DE92605543. Source: OSTI; NTIS (US Sales Only); INIS. 

23 officially nominated persons and 8 observers from 7 countries 
operating fast breeder reactors in the world, Mr. Arkhipov, IAEA 
Scientific Secretary of IWGFR and Mr. Cambillard, French member 
of IWGFR attended the specialists meeting. 25 papers were pre- 
sented in the national status session and in 3 technical sessions 
devoted to methods, theoretical approach and real steam generator 
experience. A separate abstract was prepared for each of these 
papers. Since the last meetings in Dimitrovgrad and Petten it is 
clear that acoustic/ultrasonic monitoring of in-sodium water leaks is 
now considered by all countries as a major topic for commercial 
fast reactor steam generator unit protection. At this time the detec- 
tion of leakage events is thought to be possible in the leak range 
from 1 to about 100 g/s in a time period of a few seconds to a few 
tens of seconds. Future work should aim at a more precise defini- 
tion of the attainable limits, taking into account the particular 
requirements of actual plant design. Refs, figs and tabs. 


659 (IWGFR-79, pp. 39-46) Review of the common Euro- 
pean R and D programme on acoustic leak detection for 
steam generators. Voss, J. (internationale Atomreaktorbau GmbH 
(INTERATOM), Bergisch Gladbach (Germany, F.R.)); Thomas, 
P.J.; Girard, J.P. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. Oct 1990. 
(CONF-9010432-: IAEA IWGFR specialists’ meeting on steam 
generators: acoustic/ultrasonic detection of in-sodium water leaks, 
Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of the 
specialists’ meeting on acoustic/ultrasonic detection of in sodium 
water leaks on steam generators, held in Aix-en-Provence, France, 
1-3 October 1990. 379p. Order Number DE92605543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The SGU protection in EFR will rely on fast acoustic monitoring 
(amongst other methods). In cases of fast leak propagation acous- 
tic detection should be able to provide an early alarm. However the 
requested high reliability and low spurious trip rate still represent a 
severe challenge. During the last years a joint R and D programme 
has been defined and started. It includes: background nose and 
simulated leak noise measurements on running reactors; acoustic 
measurements during sodium water reactions in test rigs; develop- 
ment of both passive and active acoustic methods; improvement of 
signal processing techniques; concept of EFR prototype leak de- 
tection system. The programme, shared among the European R 
and D partners (AEA, CEA, Interatom), was introduced and a sum- 
mary of the present status was given. (author). 3 figs. 


660 (IWGFR-79, pp. 47-62) Detection of steam leaks into 
sodium in fast reactor steam generators by acoustic tech- 
niques - An overview of indian programme. Prabhakar, R. 
(Indira Gandhi Centre for Atomic Research, Kalpakkam (India)); 
Vyjayanthi, R.K.; Kale, R.D. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
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Oct 1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Realising the potential of acoustic leak detection technique, an 
experimental programme was initiated a few years back at Indira 
Gandhi Centre for Atomic Research (IGCAR) to develop this tech- 
nique. The first phase of this programme consists of experiments 
to measure background noise characteristics on the steam genera- 
tor modules of the 40 MW (thermal) Fast Breeder Test Reactor 
(FBTR) at Kalpakkam and experiments to establish leak noise 
characteristics with the help of a leak simulation set up. By subject- 
ing the measured data from these experiments to signal analysis 
techniques, a criterion for acoustic leak detection for FBTR steam 
generator will be evolved. Second phase of this programme will be 
devoted to developing an acoustic leak detection system suitable 
for installation in the 500 MWe Prototype Fast Breeder Reactor 
(PFBR). This paper discusses the first phase of the experimental 
programme, results obtained from measurements carried out on 
FBTR steam generators and results obtained from leak simulation 
experiments. Acoustic leak detection system being considered for 
PFBR is also briefly described. 4 refs, 8 figs, 1 tab. 


661 (IWGFR-79, pp. 63-64) National status on acoustic 
leak detection for fast breeder reactor in Japan. Higuchi, 
Masahisa (Japan Atomic Power Co., Tokyo (Japan). FBR Mechani- 
cal and Electrical Section). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The research and development programme on acoustic leak de- 
tection for fast breeder reactors in Japan, with emphasis on 
acoustic wave analysis and background noise analysis, is outlined. 


662 (IWGFR-79, pp. 65-76) Status of U.S. evaluations of 
acoustic detection of in-sodium water leaks. Fletcher, F.L. 
(Rockwell International Corp., Canoga Park, CA (USA). Energy 
Technology Engineering Center); Neely, H.H.; Buschman, H.W. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Oct 1990. (CONF-9010432-: 
IAEA IWGFR specialists’ meeting on steam generators: acous- 
tic/ultrasonic detection of in-sodium water leaks, Aix-en-Provence 
(France), 1-3 Oct 1990). In Proceedings of the specialists’ meeting 
on acoustic/ultrasonic detection of in sodium water leaks on steam 
generators, held in Aix-en-Provence, France, 1-3 October 1990. 
379p. Order Number DE92605543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An overview of the United States testing program to evaluate 
acoustic leak detection and location systems on simulated water 
leaks in functional liquid sodium steam generators is provided. 
Testing was conducted on the modular hockey stick steam genera- 
tor during the large leak test program in the LLTR, on the CRBR 
prototype hockey stick steam generators in SCTI, on a double wall 
tube steam generator installed in EBR-Il and on the helical coil 
steam generator tested in SCTI. These test programs have demon- 
strated the acoustic leak detection system potential, however, 
additional development is required before the system can perform 
to its effective and required potential. (author). 6 figs. 


663 (IWGFR-79, pp. 91-104) A feasibility study on active 
ultrasonic techniques for water into sodium leak detection on 
FBR steam generator units. Girard, J.P. (CEA, Centre d’Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Direction des Reacteurs Nucleaires); Garnaud, P.; Journeau, C.; 
Demarais, R. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. Oct 1990. 
(CONF-9010432-: IAEA IWGFR specialists’ meeting on steam 
generators: acoustic/ultrasonic detection of in-sodium water leaks, 


Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of the 
specialists’ meeting on acoustic/ultrasonic detection of in sodium 
water leaks on steam generators, held in Aix-en-Provence, France, 
1-3 October 1990. 379p. Order Number DE92605543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In the framework of the European Fast Breeder Project one of 
the aims is to provide the ferritic straight tube steam generator with 
a fast and reliable leak detection system. The first studies of water 
sodium leaks, based on the passive listening of noise source, are 
described. Considerable experience has been acquired of this 
technique and one of the conclusions is that a high level of reliabil- 
ity may require a sophisticated surveillance algorithm. Further 
works on the subject should lead to demonstration phase in 1993- 
1995 on a real and representative steam generator unit in order to 
have the benefit of a long term run of the surveillance method prior 
to industrial use in a compulsory safety system. 1 ref., 10 figs. 


664 (IWGFR-79, pp. 105-114) Criteria for assessing the 
quality of signal processing techniques for acoustic leak de- 
tection. Prabhakar, R. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India). Reactor Group); Singh, O.P. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Oct 1990. (CONF-9010432-: IAEA 
IWGFR_ specialists’ meeting on steam generators: acous- 
tic/ultrasonic detection of in-sodium water leaks, Aix-en-Provence 
(France), 1-3 Oct 1990). In Proceedings of the specialists’ meeting 
on acoustic/ukrasonic detection of in sodium water leaks on steam 
generators, held in Aix-en-Provence, France, 1-3 October 1990. 
379p. Order Number DE92605543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper the criteria used in the first IAEA coordinated re- 
search programme to assess the quality of signal processing 
techniques for sodium boiling noise detection are highlighted. Sig- 
nal processing techniques, using new features sensitive t> boiling 
and a new approach for achieving higher reliability of detection, 
which were developed at Indira Gandhi Centre for Atomic Re- 
search are also presented. 10 refs, 3 figs, 2 tabs. 


665 (IWGFR-79, pp. 115-130) Development of acoustic 
leak detection system in PNC. Tanabe, H. (Power Reactor and 
Nuclear Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai En- 
gineering Center); Kuroha, M. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432—: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The development of an acoustic leak detector is under way at 
PNC as a detection system that has potential of quick response 
and high reliability for larger steam generators of future LMFBR 
plants. The studies have two aspects, i.e., an acoustic wave analy- 
sis in various sodium-water reactions and a background noise 
(BGN) analysis in a sodium-heated 50MWt steam generator 
(SOMWGS). In the former analysis, wave profiles of the sodium- 
water reaction sound were analyzed and compared with those of 
inert gas injection sound. The comparison revealed that there were 
no wave profiles specific to a sodium-water reaction sound. The 
latter clarified that major acoustic sources in the steam generator 
were sodium flow and steam generation/flow and that the water 
leak rate at which a noise level was comparable with that of the 
background noise was about 0.5 g/sec. in the evaporator of 
50MWSG. The estimation of acceleration levels of BGN and leak 
sounds in other plants reveals that an intermediate leak is de- 
tectable in the Monju evaporator with a present acoustic detection 
system. (author). 2 refs, 9 figs. 


666 (IWGFR-79, pp. 131-144) On-line low and high fre- 
quency acoustic leak detection and location for an automated 
steam generator protection system. Gaubatz, D.C. (General 
Electric Co., San Jose, CA (USA). Nuclear Energy Div.); Gluekler, 
E.L.; Fletcher, F.; Claytor, T. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
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steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two on-line acoustic leak detection systems were operated and 
installed on a 76 MW hockey stick steam generator in the Sodium 
Components Test Installation (SCTI) at the Energy Technology En- 
gineering Center (ETEC) in Southern California. The low frequency 
system demonstrated the capability to detect and locate leaks, 
both intentional and unintentional. No false alarms were issued 
during the two year test program even with adjacent blasting activi- 
ties, pneumatic drilling, shuttle rocket engine testing nearby, 
scrams of the SCTI facility, thermaV/hydraulic transient testing, and 
pump/control valve operations. For the high frequency system the 
capability to detect water into sodium reactions was established uti- 
lizing frequencies as high as 300 kHz. The high frequency system 
appeared to be sensitive to noise generated by maintenance work 
and system valve operations. Subsequent development work which 
is incomplete as of this date showed much more promise for the 
high frequency system. (author). 13 figs. 


667 (IWGFR-79, pp. 145-163) Acoustic surveillance 
techniques for SGU leak monitoring. McKnight, J.A. (AEA Tech- 
nology, London (UK)); Rowley, R.; Beesley, M.J. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Oct 1990. (CONF-9010432-: IAEA 
IWGFR_ specialists’ meeting on steam generators: acous- 
tic/ultrasonic detection of in-sodium water leaks, Aix-en-Provence 
(France), 1-3 Oct 1990). In Proceedings of the specialists’ meeting 
on acoustic/ultrasonic detection of in sodium water leaks on steam 
generators, held in Aix-en-Provence, France, 1-3 October 1990. 
379p. Order Number DE92605543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper presents a brief review of the acoustic techniques ap- 
plicable to the detection of steam generator unit leaks that have 
been studied in the UK. Before discussion of the acoustic detection 
methods a reference representation of the required performance as 
developed in the UK is given. The conclusion is made that prelimi- 
nary specification for the acoustic leak detection of sodium/water 
leaks in steam generating units suggests that it will be necessary 
to detect better than a leak rate of 3 g/s within a few seconds. 10 
refs, 12 figs. 


668 (IWGFR-79, pp. 165-193) Experimental studies on 
acoustic detection of sodium-water steam generator leaks in 
the USSR. Petrenko, A.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Poplavsky, V.M. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. Oct 1990. (CONF-9010432-: IAEA IWGFR special- 
ists’ meeting on steam generators: acoustic/ultrasonic detection of 
in-sodium water leaks, Aix-en-Provence (France), 1-3 Oct 1990). In 
Proceedings of the specialists’ meeting on acoustic/ultrasonic de- 
tection of in sodium water leaks on steam generators, held in 
Aix-en-Provence, France, 1-3 October 1990. 379p. Order Number 
DE92605543. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper reports that the acoustic leak indicators have been 
developed in two versions. The first one is based upon using the 
immersible acoustic hydrophones and the parallel frequency analy- 
sis of their signals. The second one uses the waveguide sensors 
with microprocessor system of noise signals processing. Brief de- 
scription of both versions is given. The result of these systems 
tests at the experimental facilities, BN-600 and BOR-60 reactors 
are also provided. 4 refs, 15 figs. 


669 (IWGFR-79, pp. 195-206) Sound transmission at the 
sodium/shell interface modelisation and recommendation for 
SG leak monitoring. Journeau, C. (CEA, Centre d’Etudes Nucle- 
aires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Direction des Reacteurs Nucleaires); Hamidi, M.A.; Ramdane, A. 
International Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. Oct 1990. (CONF-9010432-: 
IAEA IWGFR specialists’ meeting on steam generators: acous- 
tic/ultrasonic detection of in-sodium water leaks, Aix-en-Provence 


(France), 1-3 Oct 1990). In Proceedings of the specialists’ meeting 
on acoustic/ultrasonic detection of in sodium water leaks on steam 
generators, held in Aix-en-Provence, France, 1-3 October 1990. 
379p. Order Number DE92605543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The purpose of this paper is to examine the fluid structure inter- 
action at the steam generator (SG) shell. It was simplified as a 
cylindrical “container” filled with water and excited either by a point 
force or a point acoustic source. A boundary element modelling of 
the structure and fluid was performed in order to evaluate the 
induced shell vibrations. Numerical results are provided and recom- 
mendations are drawn. (author). 3 refs, 7 figs. 


670 (IWGFR-79, pp. 207-220) Acoustic monitoring of 
steam generators in service and water-into-sodium experi 
ments. Fletcher, F. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Technology Engineering Center); Claytor, T.N.; 
Gaubatz, D.C. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. Oct 1990. 
(CONF-9010432-: IAEA IWGFR specialists’ meeting on steam 
generators: acoustic/ultrasonic detection of in-sodium water leaks, 
Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of the 
specialists’ meeting on acoustic/ultrasonic detection of in sodium 
water leaks on steam generators, held in Aix-en-Provence, France, 
1-3 October 1990. 379p. Order Number DE92605543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An overview of the United States program to evaluate acoustic 
leak detection systems on functional steam generators and during 
conduction of water-into-sodium experiments is presented. Testing 
was conducted at GE during the performance of water-into-sodium 
experiments, at EBR-!/ with simulated water leaks using the EBR-I! 
double wall tube steam generators; at ETEC during the LLTR test 
program using water injections into sodium, and during the CRBR 
prototype hockey stick steam generator and the prototype B and W 
helical coil test programs using simulated water leaks. The acoustic 
methodology was demonstrated during these test programs, how- 
ever, additional development will be required before a system can 
accomplish its potential and required performance. (author). 12 
figs. 


671 (IWGFR-79, pp. 221-235) Sound propagation in the 
steam generator - A theoretical approach. Heckl, M. (Keele 
Univ. (UK). Dept. of Physics). International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432—: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In order to assess the suitability of acoustic tomography in the 
steam generator, detailed information on its acoustic transmission 
properties is needed. We have developed a model which allows 
one to calculate the sound field produced by an incident wave in 
the steam generator. In our model we consider the steam genera- 
tor as a medium consisting of a two-dimensional array of infinitely 
long cylindrical tubes. They are thin-walled, made of metal and are 
immersed in a liquid. Inside them there is a liquid or a gas. The in- 
cident wave is plane and perpendicular to the cylindrical tubes. 
When a sound wave crosses the tube bundle, each individual tube 
is exposed to a fluctuating pressure field and scatters sound which, 
together with the incident wave, influences the pressure at all sur- 
rounding tubes. The motion of an individual tube is given by 
differential equations (Heck! 1989) and the pressure difference be- 
tween inside and outside. The interaction of a tube wall with the 
fluid inside and outside is treated by imposing suitable boundary 
conditions. Since the cylinder array is periodic, it can be consid- 
ered as consisting of a large number of tube rows with a constant 
distance between adjacent cylinders within a row and constant 
spacing of the rows. The sound propagates from row to row, each 
time getting partly transmitted and partly reflected. A single row is 
similar to a diffraction grating known from optics. The transmission 
properties of one row or grating depend on the ratio between spac- 
ing and wavelength. If the wavelength is larger than the spacing, 
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then the wave is transmitted only in the original direction. However, 
for wavelengths smaller than the spacing, the transmitted wave 
has components travelling in several discrete directions. The re- 
sponse of one row to sound scattered from a neighbouring row is 
calculated from Kirchhoff's theorem. An iteration scheme has been 
developed to take the reflection and transmission at several rows 
into account. 


672 (IWGFR-79, pp. 239-271) Background- and simu- 
lated leak-noise measurements on ASB-loop, KNK Ii- and SNR 
300-steam tors. Voss, J. (internationale Atomreaktorbau 
GmbH (INTERATOM), Bergisch Giadbach (Germany, F.R.)); 
Arnaoutis, N.; Foerster, K.; Moellerfeld, H. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. Oct 1990. (CONF-9010432-: IAEA IWGFR special- 
ists’ meeting on steam generators: acoustic/ultrasonic detection of 
in-sodium water leaks, Aix-en-Provence (France), 1-3 Oct 1990). In 
Proceedings of the specialists’ meeting on acoustic/ultrasonic de- 
tection of in sodium water leaks on steam generators, held in 
Aix-en-Provence, France, 1-3 October 1990. 379p. Order Number 
DE92605543. Source: OSTI; NTIS (US Sales Only); INIS. 

During several leak propagation experiments in the ASB sodium 
loop noise measurements were performed showing the acoustic 
behaviour of evoluting leaks in a tube bundle section under 
sodium. Effects like self evolution, secondary leaks and tube 
ruptures by overheating occurred during these tests and were re- 
flected in the course of acoustic signals. In one of the KNK Il 
steam generators simulated leak noise was detected against back- 
ground noise throughout the operating power range. Experimental 
arrangements and results are described. In SNR 300 all of the 
SGUs are equipped with waveguides and some with accelerome- 
ters for background noise measurements. First measurement under 
isothermal conditions were performed in the past. A gas injection 
device for acoustic leak simulation is under construction. The de- 
sign of the experimental acoustic system and first results are 
presented. (author). 1 ref., 21 figs, 2 tabs. 


673 (IWGFR-79, pp. 311-320) Acoustic sodium-water re- 


action detection of the Phenix steam generators. Carminati, M.; 
Martin, L.; Sauzaret, A. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. Oct 


1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks,/ Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The systems for acoustic sodium-water reaction detection and 
hydrogen detection of the Phenix steam generators as well as sys- 
tems for monitoring signals analysis and processing are described. 
It is reported that the results obtained during operation and calibra- 
tion phases are very encouraging and that industrial equipment 
showing the same performance are being examined. 6 figs. 


674 (IWGFR-79, pp. 321-330) Water leak detection in 
steam generator of Super Phenix. Kong, N. (Electricite de 
France (EDF), 78 - Chatou (France)); Brunet, M.; Garnaud, P.; 
Ghaleb, D. international Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. Oct 1990. (CONF- 
9010432—: IAEA IWGFR specialists’ meeting on steam generators: 
acoustic/ultrasonic detection of in-sodium water leaks, Aix-en- 
Provence (France), 1-3 Oct 1990). In Proceedings of the 
specialists’ meeting on acoustic/ultrasonic detection of in sodium 
water leaks on steam generators, held in Aix-en-Provence, France, 
1-3 October 1990. 379p. Order Number DE92605543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the intent of detecting water leaks inside steam generators, 
we developed a third system, called acoustic detector, to comple- 
ment hydrogen detectors and rupture disks (burst disks). The role 
of the acoustic system is to enable rapid intervention in the event 
of a leak growing rapidly which could rupture neighbouring tubes. 
In such a case, the detectable flow rate of the leak varies from a 
few tens of g/s to a few hundred g/s. At the Super Phenix, three 
teams work in parallel in complementary frequency bands: EDF (0- 
20 kHz), CEA/SPCI (20-100 kHz) and CEA/STA (50-300 kHz). The 


simulation of water leaks in the steam generator by the argon in- 
jections performed to date at 50% of the rated power has shown 
promising results. An anomaly in the evolution of the background 
noise at more than 50% loading of one of the two instrumented 
steam generators would make difficult any extrapolation to full 
power behaviour. 5 refs, 6 figs, 1 tab. 


675 (IWGFR-79, pp. 331-337) Acoustic leak detector in 
Monju steam generator. Wachi, E. (Power Reactor and Nuclear 
Fuel Development Corp. (Japan)); Inoue, T. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. Oct 1990. (CONF-9010432-: IAEA IWGFR special- 
ists’ meeting on steam generators: acoustic/ultrasonic detection of 
in-sodium water leaks, Aix-en-Provence (France), 1-3 Oct 1990). In 
Proceedings of the specialists’ meeting on acoustic/ultrasonic de- 
tection of in sodium water leaks on steam generators, held in 
Aix-en-Provence, France, 1-3 October 1990. 379p. Order Number 
DE92605543. Source: OSTI; NTIS (US Sales Only); INIS. 

Acoustic leak detectors are equipped with the Monju steam gen- 
erators for one of the R and D activities, which are the same type 
of the detectors developed in the PNC 50MW Steam Generator 
Test Facility. Although they are an additional leak detection system 
to the regular one in Monju SG, they would also detect the inter- 
mediate or large leaks of the SG tube failures. The extrapolation 
method of a background noise analysis is expected to be verified 
by Monju SG data. (author). 4 figs. 


676 (IWGFR-79, pp. 338-349) Analysis of acoustic data 
from the PFR SGU condition monitor. Rowley, R. (AEA Technol- 
ogy, London (UK)); Airey, J. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper gives an outline description of an acoustic monitoring 
system which has been installed on the SGU of the Prototype Fast 
Reactor (PFR) at Dounreay with the objective of giving early warn- 
ing of any change in noise output which could be related to 
potentially damaging vibrations within the units. Data obtained from 
this PFR monitoring system is playing an important part in the de- 
velopment of acoustic instrumentation for leak detection although 
this had not been the primary objective of this particular installa- 
tion. The PFR has three secondary circuits each containing an 
evaporator, a superheater and a reheater giving a total of nine 
SGUs. Although the design of the units is different from that in- 
tended for EFR, the measurements provide a valuable source of 
information on the character and amplitude of acoustic background 
noise in operational steam generator units. The vibration monitor- 
ing system uses the waveguides originally installed during reactor 
commissioning for leak detection studies. Twelve acoustic waveg- 
uides are fitted to the shell of each of the units. The superheaters 
and reheaters have three waveguides at each of four axial levels, 
while the evaporators have four waveguides at each of three axial 
levels. In addition the evaporators have a small number of waveg- 
uides attached to the top flange of the unit. Each waveguide is 
fitted with an accelerometer to record the acoustic signal from the 
SGU. Tape recordings of the acoustic noise from each unit are 
made on a regular basis and the tapes analysed on an automated 
analysis system which has been developed to extract and store in 
a database about 20 characteristic features from the data. The pa- 
per gives examples of the background noise from the SGU. The 
data demonstrates the use of location techniques to identify promi- 
nent acoustic source. 8 figs. 


677 (IWGFR-79, pp. 351-362) Analysis of acoustic data 
from UK sodium/water reaction test facilities. Rowley, R. (AEA 
Technology, London (UK)); Mcknight, J.A.; Airey, J. International 
Atomic Energy Agency, Vienna (Austria). International Working 
Group on Fast Reactors. Oct 1990. (CONF-9010432-: IAEA 
IWGFR_ specialists’ meeting on steam generators: acous- 
tic/ultrasonic detection of in-sodium water leaks, Aix-en-Provence 
(France), 1-3 Oct 1990). In Proceedings of the specialists’ meeting 
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on acoustic/ultrasonic detection of in sodium water leaks on steam 
generators, held in Aix-en-Provence, France, 1-3 October 1990. 
379p. Order Number DE92605543. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This paper describes acoustic measurements made during a 
number of sodium/water reaction experiments in the UK. The tests 
have included water and steam injections through both realistic (fa- 
tigue crack) defects and machined orifices and have covered a 
range of experimental conditions including those appropriate to the 
inlet and outlet regions of the EFR steam generators. Injection 
rates were typically in the range 0.1 to 30 g/s. Where possible, gas 
injections were also included in the test programme for compari- 
son, since it is anticipated that a practical SGU acoustic leak 
detection system would include a facility for gas injections to allow 
system calibration, and to confirm transmission properties within 
the SGU. The test sections were instrumented with accelerometers 
on waveguides and in some cases included an under-sodium mi- 
crophone situated about 300mm above the reaction zone. Tape 
recordings were made during the tests and used for detailed analy- 
sis off-line, although an audible output from one of the acoustic 
channels was used to monitor the progress of the injections and 
provide information for the rig operators. A comparison of the sig- 
nal amplitudes measured during the experiments with typical 
reactor background noise was made and an estimate of the detec- 
tion sensitivity of an acoustic monitoring system was deduced. 3 
refs, 5 figs, 1 tab. 


678 (IWGFR-79, pp. 363-369) Towards an active acous- 
tic detection system on EFR. Blanc, D. (Novatome, Lyon 
(France)); Villani, D.; Ford, J. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
Oct 1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibilities of an ultrasonic leak detection system used for 
the EFR project are outlined. 1 ref., 2 figs, 2 tabs. 


679 (IWGFR-79, pp. 371-379) The current status of re- 
search and development concerning steam generator acoustic 
leak detection for the demonstration FBR plant. Higuchi, 
Masahisa (Japan Atomic Power Co., Tokyo (Japan). FBR Electrical 
and Mechanical Section). International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. Oct 
1990. (CONF-9010432-: IAEA IWGFR specialists’ meeting on 
steam generators: acoustic/ultrasonic detection of in-sodium water 
leaks, Aix-en-Provence (France), 1-3 Oct 1990). In Proceedings of 
the specialists’ meeting on acoustic/ultrasonic detection of in 
sodium water leaks on steam generators, held in Aix-en-Provence, 
France, 1-3 October 1990. 379p. Order Number DE92605543. 
Source: OSTI; NTIS (US Sales Only): INIS. 

The Japan Atomic Power Co. (JAPC) started the research and 
development into Acoustic Leak Detection for the Demonstration 
FBR (D-FBR) plant in 1989. Acoustic Leak Detection is expected 
as a water leak detection system in the Steam Generator for the 
first D-FBR plant. JAPC is presently analyzing data on Acoustic 
Leak Detection in order to form some basic concepts and basic 
specifications about leak detection. Both low frequency types and 
high frequency types are selected as candidates for Acoustic Leak 
Detection. After a review of both types, either one will be selected 
for the D-FBT plant. A detailed Research and Development pian 
on Acoustic Leak Detection, which should be carried out prior to 
starting the construction of the D-FBR plant, is under review. (au- 
thor). 3 figs, 2 tabs. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 766, 803, 925, 1390, 1426, 1427 


680 (SAND-91-1580C) A charged particle transport anal- 
ysis of the dose to a silicon-germanium thermoelectric element 


due to a solar flare event. Dandini, V.J. Sandia National Labs.. Al- 
buquerque, NM (United States). [1991]. 4p. Sponsored by USDOE. 
Washington, DC (United States). DOE Contract AC04-76DP00789 
(CONF-910104—8: 14. energy-sources technology conference and 
exhibition, Houston, TX (United States), 20-23 Jan 1991). Order 
Number DE91016650. Source: OSTI; NTIS: GPO Dep. 

A version of the BRYNTRN baryon transport code written at the 
NASA Langley Research Center has been used to analyze the 
dose to a typical space reactor thermoelectric (TE) element due to 
a solar flare event. The code has been used in the past to calcu- 
late the dose/dose equivalent distributions to astronauts due to 
solar flares. It has been modified to accommodate multiple layers 
of spacecraft and component material. Differential and integrated 
doses to the TE element are presented and discussed. 5 refs. 


2107 Regulation and Licensing 
Refer also to citation(s) 403, 737, 741, 785. 791, 797 


681 (CNEN-DR-RA-01/91) Brazi-Argentina bilateral co- 
operation - Protocol 11. Nuclear safety and radiation 
protection. Visit of CNEA engineers to Brazil. Gasparian, A.E 
Comissao Nacional de Energia .Nuclear (CNEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Reatores. 2 Apr 1991. 39p. (In Portuguese). 
Order Number DE92603561. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The activities carried out by Techniques of Argentine Organiza- 
tion (CNEA) during visitation to Angra dos Reis (Brazil) are related. 
Licensing procedures for nuclear installations (reactors), and trans- 
port, licensing of personnels for nuclear installations, quality 
assurance and regulatory inspections were discussed. (M.C.K.). 


682 (IAEA-TECDOC-599, pp. 113-117) Regulatory as- 
pects of the use of PSA to evaluate technical specifications. 
Rumpf, J. (Staatiches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (Germany, F.R.)). International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. (CONF-9006379-: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OST!; NTIS (US Sales Only); INIS. 

Based on experiences gained in PSA activities the regulatory 
body of the GDR initiated a programme to investigate the feasibility 
of using PSA for the evaluation of technical specifications. This 
programme is just under work. In addition, to improve PSA, the 
GDR takes part in a programme which is aimed at performing plant 
specific level 1, PSA as well as and which enables operating orga- 
nizations to carry out PSA on their own. The most important of 
some preliminary general findings presented in this paper are: - 
Technical specifications form a well established envelope of opera- 
tional conditions and procedures. A total re-evaluation is not 
considered necessary; Probabilistic evaluation of technical specifi- 
cations should be an integrated part of PSA activities (at least level 
1). Single assessment is not considered reasonable; Probabilistic 
evaluation of technical specifications has to be based on plant spe- 
cific information and realistic accident sequence calculations; Up to 
now no quantitative probabilistic criteria for technical specifications 
have been established. (author). 


683 (IAEA-TECDOC-—599, pp. 119-129) Feasibility assess- 
ment of a risk-based approach to technical specifications. 
Atefi, B. (Science Applications International Corp., McLean, VA 
(USA)); Gallagher, D.W.; Wohl, M.; Lobel, R. International Atomic 
Energy Agency, Vienna (Austria). Apr 1991. (CONF-9006379-: 
Technical committee meeting on the use of probabilistic safety as- 
sessment to evaluate nuclear power plant technical specifications, 
Vienna (Austria), 16-22 Jun 1990). In Use of probabilistic safety as- 
sessment to evaluate nuclear power plant technical specifications: 
Report of a technical committee meeting held in Vienna, 18-22 
June 1990. 293p. Order Number DE92603285. Source: OSTI; 
NTIS (US Sales Only): INIS. 

To assess the potential use of risk and reliability techniques for 
improving the effectiveness of the Technical Specifications, the 
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United States Nuclear Regulatory Commission (USNRC) initiated 
an effort to identify and evaluate alternative approaches that could 
bring greater risk perspective to these requirements. Among alter- 
native approaches studied, a risk-based approach was chosen as 
the most promising for controlling plant operational risk using Tech- 
nical Specifications. Technical and institutional issues associated 
with this approach were analyzed to assess the feasibility of imple- 
menting such an approach for determining Technical Specification 
requirements. Preliminary analysis shows that at this time there are 
no major obstacles to development of this approach. In order to 
further study all the practical issues associated with implementation 
of this approach, a pilot program would be useful. (author). 11 refs, 
1 fig., 2 tabs. 


684 (INIS-XN-348) Order of 18 june 1990 granting to 
Empresa nacional del uranio, Sociedad Anonima the autho- 
rization for the construction of Quercus nuclear installation for 
the fabrication of uranium concentrates, in Saelices el Chico, 
Salamanca. Spain. 25 Jun 1990 4p. (in Spanish). Order Number 
DE92605707. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Boletin Oficial del Estado, no 151, pp. 17840- 
17843. 

This Order authorises the construction of an uranium concentrate 
fabrication facility by the Empresa Nacional del Uranio with a maxi- 
mum production capacity of 950 tons per year. (NEA). 


685 (NUREG—0540-Vol.13-No.8) Title list of documents 
made publicly available, August 1-31, 1991: Volume 13, No. 8. 
Nuclear Regulatory Commission, Washington. DC (United States). 
Div. of Freedom of Information and Publications Services. Oct 
1991. 312p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material received and 
generated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate Source, 
Report Number, and Cross Reference to Principal Documents. 


686 (NUREG—0750-Vol.33-Index2) Indexes to Nuclear 
Regulatory Commission issuances, January-June 1991: Vol- 
ume 33, Index 2. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Freedom of Information and Publica- 
tions Services. Oct 1991. 87p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Appeal Pane! (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of Peti- 
tions for Rulemaking are presented in this document. These digests 
and indexes are intended to serve as a guide to the issuances. 
These information elements are displayed in one or more of five 
separate formats arranged as follows: Case name index, digest 
and headers, legal citations index, subject index, and facility index. 


687 (NUREG—-1440) Regulatory analysis of proposed 
amendments to regulations concerning the environmental re- 
view for renewal of nuclear power plant operating licenses: 
Draft report for comment. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution. 
Aug 1991. 26p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This regulatory analysis provides the supporting information for a 
proposed rule that will amend the Nuclear Regulatory Commis- 
sion’s requirements for environmental review of applications for 
renewal of nuclear power plant operating licenses. After consider- 
ing various options, the staff identified and analyzed two major 
alternatives. Alternative A is to not amend the regulations and to 
perform environmental reviews under the existing regulations. Al- 
ternative B is to assess, on a generic basis, the environmental 
impacts of renewing the operating license of individual nuclear 
power plants, and define the issues that will need to be further an- 
alyzed on a case-by-case basis. The findings of this assessment 


are to be codified in 10 CFR Part 51. The staff has selected Alter- 
native B as the preferred alternative. 4 refs., 5 tabs. 


688 (WHC-SA-1195) Nuclear facility licensing, documen- 
taion, and reviews, and the SP-100 test site experience. 
Cornwell, B.C.; Deobald, T.L.: Bitten, E.J. Westinghouse Hanford 
Co., Richland, WA (United States). Jun 1991. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-920104-2: 9. symposium on space nuclear 
power systems, Albuquerque, NM (United States), 13-16 Jan 1992). 
Order Number DE91014677. Source: OSTI: NTIS; GPO Dep. 

The required approvals and permits to test a nuclear facility are 
extensive. Numerous regulatory requirements result in the prepara- 
tion of documentation to support the approval process. The 
principal regulations for the SP-100 Ground Engineering System 
(GES) include the National Environmental Policy Act, Clean Air 
Act, and Atomic Energy Act. The documentation prepared for the 
SP-100 Nuclear Assembly Test (NAT) included an Environmental 
Assessment, state permit applications, and Safety Analysis 
Reports. This paper discusses the regulation documentation re- 
quirements and the SP-100 NAT Test Site experience. 12 refs., 2 
figs., 2 tabs. 


689 (WHC-SA-1266) Resolving the problem of compli- 
ance with the ever increasing and changing regulations. Leigh, 
H. Westinghouse Hanford Co., Richland, WA (United States). Jun 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-87RL10930. (CONF-920104—3: 9. symposium 
on space nuclear power systems, Albuquerque, NM (United 
States), 13-16 Jan 1992). Order Number DE91014680. Source: 
OSTI; NTIS; GPO Dep. 

The most common problem identified at several US Department 
of Energy (DOE) sites is regulatory compliance. Simply, the project 
viability depends on identifying regulatory requirements at the be- 
ginning of a specific project to avoid possible delays and cost 
overruns. The Radioisotope Power Systems Facility (RFSP) is us- 
ing the Regulatory Compliance System (RCS) to deal with the 
problem that well over 1000 regulatory documents had to be 
reviewed for possible compliance requirements applicable to the fa- 
cility. This overwhelming number of possible documents is not 
atypical of all DOE facilities thus far reviewed using the RCS sys- 
tem. The RCS was developed to provide a control and tracking of 
all the regulatory and institutional requirements on a given project. 
WASTREN, Inc., developed the RCS through various DOE con- 
tracts and continues to enhance and update the system for existing 
and new contracts. The RCS provides the information to allow the 
technical expert to assimilate and manage accurate resource infor- 
mation, compile the checklists, and document that the project or 
facility fulfills all of the appropriate regulatory requirements. The 
RCS provides on-line information, including status throughput the 
project life, thereby allowing more intelligent and proactive decision 
making. Also, consistency and traceability are provided for regula- 
tory compliance documentation. 1 ref., 1 fig. 


2108 Economics 
Refer also to citation(s) 242, 654, 861, 866, 893, 894, 1399 


690 (IAEA-TECDOC—607, pp. 15-30) IAEA activities in the 
area of energy, electricity and nuclear power planning. Molina, 
P. (International Atomic Energy Agency, Vienna (Austria). Div. of 
Nuclear Power). International Atomic Energy Agency, Vienna (Aus- 
tria). May 1991. (CONF-8912153-: Workshop on electricity 
demand and supply planning in Europe, Middie East and North 
African countries, Nicosia (Cyprus), 11-15 Dec 1989). In Expen- 
ence in energy and electricity supply and demand planning with 
emphasis on MAED and WASP among member states in Europe, 
the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper describes the IAEA's activities in the area of energy, 
electricity and nuclear power planning and in providing assistance 
in this area to its Member States. Since this is a very broad area 
covering many different subjects, the description which follows 
mainly concentrates in those activities relevant to the purposes of 
the present workshop. Emphasis is given to the targets already 
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achieved in terms of development of computer and analytical 
methodologies, providing training in the use of these methodolo- 
gies and their application in the conduct of national planning 
studies. The prospects for future activities in this field are also re- 
viewed. (author). 15 refs, 3 figs, 5 tabs. 


691 (IAEA-TECDOC—607, pp. 193-206) Problems related 
to energy and electricity demand forecasting and power gen- 
eration in the Libyan Arab Jamahiriya. Aboughalya, E.D. 
(Ministry of Energy, Tripoli (Libya)). International Atomic Energy 
Agency, Vienna (Austria). May 1991. (CONF-8912153—: Workshop 
on electricity demand and supply planning in Europe, Middle East 
and North African countries, Nicosia (Cyprus), 11-15 Dec 1989). In 
Experience in energy and electricity supply and demand planning 
with emphasis on MAED and WASP among member states in Eu- 
rope, the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper corresponds to some extracts of the results of a case 
study conducted jointly between the Libyan Energy Authority and 
an International Consultant with the objective to assess the eco- 
nomic viability of the nuclear power option within the wider 
framework of the expansion of the overall energy supply system for 
the country. The learnings of the process are reviewed in this pa- 
per and some of the principal results are illustrated at the end in 
graphical form. Major recommendations of the study are also sum- 
marized. A review of the situation of the supply and demand 
energy system of Libya is also discussed. (author). 7 figs. 


692 (IAEA-TECDOC-—607, pp. 259-272) Experience in the 
use of WASP at the Societe Tunisienne de |’Electricite et du 
Gaz. Chakroun, C. (Societe Tunisienne de |'Electricite et du Gaz, 
Tunis (Tunisia). Direction des Etudes et de la Planification). Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-8912153—: Workshop on electricity demand and supply 
planning in Europe, Middie East and North African countries, 
Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy and 
electricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East and 
North Africa. 275p. Order Number DE92601524. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents what has been done at Steg using WASP. 
The implementation phase of the WASP and MAED models and 
the ENPEP Package is first described. Hence, the paper gives a 
list of the studies conducted by the Planning Department during 
the 80's, using WASP. The last WASP study, described in more 
details, deals with inter-fuel substitution in steg’s power generation, 
for the next thirty years. Finally, some suggestions are proposed 
for WASP enhancement. (author). 1 fig. 


693 (IAEA-TECDOC-610) Financing of nuclear power 
projects In developing countries: Proceedings of a topical 
seminar held in Jakarta, 4-7 September 1990. International 
Atomic Energy Agency, Vienna (Austria). Jun 1991. 404p. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). Order Number DE92603512. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document is a summary of the "Topical Seminar on Financ- 
ing of Nuclear Power Projects in Developing Countries, held in 
Jakarta between 4-7 September, 1990. The seminar presentations 
were divided into the following sessions: Keynote session (3 pa- 
pers), Perspective of Nuclear and Fossil-fired Generation Costs (9 
papers), Assessment of Problems and Constraints for the Financing 
of Large Power Projects, with particular Attention to Nuclear Power 
Projects (9 papers), Mechanisms for Financing Nuclear Power Pro- 
jects in Developing Countries (11 papers). A separate abstract was 
prepared for each of these papers. Refs, figs, tabs and charts. 


694 (IAEA-TECDOC-610, pp. 33-41) Issues affecting the 
economies of nuclear power projects in the developing coun- 
tries. Amrollahi, R. (Atomic Energy Organization of Iran, Teheran 
(Iran)). International Atomic Energy Agency, Vienna (Austria). Jun 


1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (in- 
donesia), 4-7-Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 


Jakarta, 4-7 September 1990. 404p. Order Number DE92603512 
Source: OSTI; NTIS (US Sales Only); INIS 

Nuclear power, in its forty-odd years of history has gone through 
many peaks and troughs. However, it is regrettable to say that as 
yet it cannot be called a fully established industry since its evolu- 
tion is still continuing. It is worth noting that a time span of almost 
half a century should have been sufficient to consolidate any 
industry no matter what the complexities. The reasons for this un- 
fortunate state of affairs are wide and varied. Basically, such 
reasons fall into political, technical and economical categories and 


are discussed in this paper, with an emphasis on the economical 
and financial issues. 


695 (IAEA-TECDOC-610, pp. 43-53) Prospects of nuclear 
electricity generation in the ESCAP developing countries. Su- 
darsono, B.S. (United Nations Economic and Social Commission 
for Asia and the Pacific, Bangkok (Thailand). Natural Resources 
Div.). International Atomic Energy Agency, Vienna (Austria). Jun 
1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (Iin- 
donesia), 4-7 Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 
Jakarta, 4-7 September 1990. 404p. Order Number DE92603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The economies of developing countries depend to a greater or 
lesser extent on the economies of industrialized countries. Those in 
the ESCAP (United Nations Economic and Social Commission for 
Asia and the Pacific) region have shown remarkable progress in 
the past few decades, achieving sustained high growth rates in 
comparison with those of other regions. The paper discusses the 
performance of ESCAP economies, the energy consumption in 
support of economic growth, economic growth prospects and en- 
ergy prospects. 5 refs, 9 tabs. 


696 (IAEA-TECDOC-610, pp. 81-90) Economics of nu- 
clear power in Canada. Yu, A.M. (Atomic Energy of Canada Ltd., 
Mississauga, ON (Canada). CANDU Operations). International 
Atomic Energy Agency, Vienna (Austria). Jum 1991. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

By the end of 1990, the total installed generating capacity in 
Canada will be in excess of 104,000 MWe, of which 13% are 
CANDU nuclear, 56% hydro, 28% coal-and oil-fired, and the 
remaining 3% are diesel generators and combustion turbine capac- 
ities. Although Canada is blessed with abundant hydro potentials 
estimated at 188,191 MWe, only 46,084 MWe are thought to be 
economical and environmentally acceptable, most of which require 
long distance transmission lines to bring the power to the load cen- 
tres. The commercialization of the CANDU system in Canada has 
demonstrated that CANDU is and will remain an economic and 
environmentally benign option to meet the current and future elec- 
trical energy needs of Canadians. This paper traces the evolution 
of the CANDU system in Canada, provides an analysis of the ac- 
tual costs of nuclear as compared to other alternatives, and 
evaluates the long-term prospects of CANDU as an economical 
source of energy to supply the Canadian needs. Measures to ex- 
tend the economic lives of CANDU reactors through rehabilitation 
and re-tubing programs will be discussed and their impacts on the 
levelized unit energy cost presented. The Canadian approach to ir- 
radiate fuel management and decommissioning will also be briefly 
discussed, and their impact on energy cost analyzed. In those 
provinces with abundant hydro electric potentials, an attempt is 
made to identify the timing whereby CANDU would become the 
economic choice. (author). 4 figs, 6 tabs. 


697 (IAEA-TECDOC-610, pp. 69-80) Economics of the 
USSR nuclear energy. Chernilin, Y. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii); Gagarinskij, A.; Tsurikhov, D. International 
Atomic Energy Agency, Vienna (Austria). Jun 1991. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
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Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The current status of the USSR energy sector is analysed, with 
the role and the place of nuclear power in meeting energy 
demands being considered in detail. The results of analysing tech- 
nical and economic aspects are described for both operating 
WWER nuclear power plants and WWER nuclear power plants un- 
der construction devoted to operate in once-through cycle, with 
additional safety and environmental aspects being paid serious 
consideration. Calculation of the cost of electricity generated by nu- 
clear power plants is performed taking natural (land and water) 
resources used and compensation for possible accidents conse- 
quences into account. The main results of analysis are presented 
in percentage: Capital cost is about 43%; operational and mainte- 
nance cost is about 16%; fuel cost is about 23%; compensational 
cost of natural resources is about 17%; accident insurance cost is 
about 1%. Forecast is mad for the USSR nuclear power develop- 
ment up to year 2000. The necessity is shown to develop nuclear 
power in main industrial regions of the USSR from both economic 
and environmental viewpoint. (author). 5 tabs. 


698 (IAEA-TECDOC-—610, pp. 91-103) Economic eftects of 
nuclear power plant standardization in the Republic of Korea. 
Moon, Kee Hwan (Korea Atomic Energy Research Inst., Daeduk 
(Republic of Korea)); Kim, Seung Su. International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 
seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to meet increasing electricity demand, due to rapid eco- 
nomic growth, additional constructions of nuclear power plant are 
expected in Korea where a large portion, about 50%, of the total 
electricity is currently being generated by the nuclear power plants. 
It is believed that standardization of nuclear power piants can 
make the construction and the management of nuclear plants more 
economical and efficient. In Korea, the standardization is also ex- 
pected to help indigenousness of technology and to improve safety 
of nuclear power plants and load factor. In this study, Yonggwang 
3.4 units are selected as a reference plant and the economic 
effects of standardization on capital cost are analyzed for this refer- 
ence plant. The economic effects are estimated separately in two 
parts, i.e., overnight cost and time-related cost. For the purpose of 
estimation on economic effects, this paper employs two case stud- 
ies reflecting the experiences of Japan and France. The reason for 
carrying out the two case studies is to consider the uncertainties of 
the economic effects which can be caused by little experience of 
standardization in Korea. The result of this study shows that the 
total capital cost can be reduced at least by 10.6% due to the sav- 
ings of time-related cost. If the reduction of overnight cost is 
considered together, then the total capital cost can be lowered at 
least by 21.7%. Thus, it is clear that standardization of nuclear 
power plants demonstrated great contribution to the savings of 
capital costs. (author). 15 refs, 2 figs, 9 tabs. 


699 (IAEA-TECDOC-—610, pp. 105-123) Capital cost re- 
duction of nuclear power plants. Noda, H. (Tokyo Electric Power 
Company, Inc., Tokyo (Japan). Nuclear Power Design Div.). Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1991. 
(CONF-900932-—: International seminar on the costs and financing 
of nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countnes: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Extensive efforts to develop nuclear power have been continu- 
ously made by Tokyo Electric Power Company (TEPCO) based on 
a policy of power supply diversification. TEPCO has 12 BWRs in 
operation, 3 BWRs under construction, 2 ABWRs (Advanced Boil- 
ing Water Reactors) in preparation for construction. This report 
describes the history and fruits of BWR and ABWR development 
and the capital cost reduction of them. The capital cost reduction is 


basically achieved by the adoption of design standardization, ratio- 
nalization of design, replication merit and shortening of construction 
period. The ABWR, an optimum design for the 1990s and beyond, 
is also introduced in terms of both performance and economy. (au- 
thor). 13 figs, 4 tabs. 


700 (IAEA-TECDOC-610, pp. 125-136) New nuclear eco- 
nomics: Affordable electric power. Bruschi, H. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Nuclear and Advanced Tech- 
nology Div.); Henderson, R. International Atomic Energy Agency, 
Vienna (Austria). Jun 1991. (CONF-900932-: International seminar 
on the costs and financing of nuclear power in developing coun- 
tries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear 
power projects in developing countries: Proceedings of a topical 
seminar held in Jakarta, 4-7 September 1990. 404p. Order Num- 
ber DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

A new, simplified pressurized water reactor design and plan for 
construction results in a drastic reduction in plant capital cost and 
a significant improvement in overall power costs. The design sim- 
plification has enhanced the overall safety of the plant while 
eliminating 60 percent of nuclear island valves, 35 percent of total 
plant pumps, and 75 percent of nuclear island piping. These and 
other reductions yield a 30 percent reduction in overall capital cost 
compared to a conventional nuclear plant, for a power output 
tailored to the electric grid size of developing countries. The con- 
struction schedule is also shortened significantly, with the use of 
modular techniques developed in the shipbuilding industry. A con- 
struction schedule of 36 months is achievable with this new 
approach. Further, the simplified plant design enhances maintain- 
ability and thus reduces costs of operation and maintenance (O 
and M). The large reduction in capital cost, combined with the 
shorter construction schedule, reduced O and M cost, and lower 
fuel costs, produces a power cost for the new design which is very 
competitive with alternative forms of generation. This paper itius- 
trates the new nuclear economics by comparing the costs of the 
Westinghouse AP600 with those of alternative forms of power gen- 
eration and the standard Westinghouse two-loop 600MW plant. 
The AP600 plant is being developed under sponsorship of the U.S. 
Department of Energy and the Electric Power Research Institute. 
(author). 8 figs, 8 tabs. 


701 (IAEA-TECDOC-—610, pp. 137-145) Economic impor- 
tance of financing export oriented nuclear power projects. 
Lehmann, G. (Societe Franco-Americaine de Constructions Atom- 
iques (FRAMATOME), 92 - Paris-La-Defense (France)); Fourre, 
J.P.; Plante, J.; Grentz, H.J. International Atomic Energy Agency, 
Vienna (Austria). Jun 1991. (CONF-900932-: International seminar 
on the costs and financing of nuclear power in developing coun- 
tries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear 
power projects in developing countries: Proceedings of a topical 
seminar held in Jakarta, 4-7 September 1990. 404p. Order Num- 
ber DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

How to define a financial structure suitable to the project: The 
breakdown between the available resources allocated to the project 
and the portion being financed; the requirements for financing the 
imported portion and the locally made portion of a contract must be 
treated separately; the selection of the financing currency wit: re- 
gard to the contract currency; the setting up of financing reserves 
for contingency cost overrun; the effect of the contract structure of 
the project; the repercussion of interest rates on the competitive 
situation of nuclear energy; macro-economical consequences of 
hard currencies payments financing. (author). 3 charts. 


702 (IAEA-TECDOC—610, pp. 147-154) Evaluating invest- 
ment costs and economic performance criteria for nuclear 
power in Romania. Sima, C. (institute of Power Studies and De- 
signs (ISPE), Bucharest (Romania)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 
seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

The transition from an overcentralized economy to a rational and 
efficient one asks for the implementation of a judicious economic 
policy which should cope with the specific conditions of Romania. 
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The present work aims at a thorough analysis of several major as- 
pects related to the evaluation and setting up of the economic 
efficiency in the power field, and to the implication possibilities into 
the market economy. (author). 1 fig. 


703 (IAEA-TECDOC—610, pp. 155-167) Prospects of nu 
clear power in Java. Sudja, N. (State Electricity Corp., Jakarta 
(Indonesia). Div. of System Planning). International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 
seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 
In view of the present low level of per capita energy consump- 
tion, Indonesia's potential for load growth in the future is very high. 
This coupled with the large size of the population, the currently 
known indigenous resources such as coal, hydroelectric, oil, natural 
gas and geothermal which presently appear abundant will soon be 
depleted. Therefore, Indonesia has to look at the nuclear option. In 
the initial stage of rapid electricity development in Indonesia, PLN 
(State Electricity Corporation) depended largely on oil-based gener- 
ating capacity. However, in the late 1970s, PLN committed to 
reduce its reliance on oil towards more economical use of fuel 
such as hydroelectric, geothermal, coal and natural gas. Although, 
utilization of a nuclear power plant has been discussed since the 
late 1960s, its role in PLN’s Investment Program has never been 
defined. This paper is based on PLN study of generating cost of 
future base-load unit alternatives for the Java Power System. The 
objective of the study is to improve the understanding of the com- 
petition among those units, by providing an analysis and sensitivity 
studies of major assumptions such as investment costs, fuel costs 
and discount rate. And at the last part, this paper presents the 
general problems of financing and review and analysis of liability 
involved in nuclear power project. (author). 8 refs, 11 tabs. 


704 (IAEA-TECDOC—610, pp. 171-185) Project financing 


in the energy sector: The Indonesian experience. Hutapea, 
R.O. (Ministry of Mines and Energy, Jakarta (indonesia)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1991. 
(CONF-900932-: International seminar on the costs and financing 
of nuclear power in developing countries, Jakarta (indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Past Indonesian experiences in arranging Project Financing or 
Limited Recourse Financing in the Energy Sector and the feasibility 
of such a structure for Nuclear Power Projects are reviewed in this 
paper. Many of the projects in the energy sector, including Nuclear 
Power Project are capital intensive projects. A single project may 
require an investment level of several billion dollars. Large capital 
investments of this nature may drastically limit the availability of 
funds from external sources used to finance other non-energy pro- 
jects in a developing country such as Indonesia. Therefore, the 
financing concept of a project is becoming a paramount element in 
the policies adopted by the Republic of Indonesia. As an example, 
a non-recourse finance structure is the preference of the govern- 
ment for export oriented energy projects. The aim of the 
government financing policy for export oriented energy projects is 
to limit the recourse to the applicable indonesian state enterprise 
(the project sponsor) by transferring to third parties as much of the 
project risks as possible. Most of the export oriented energy pro- 
jects come close to achieving a non-recourse structure. Domestic 
oriented energy projects however, continue to be financed with a 
loan guarantee by the government or by state owned enterprises. 
In addition to maintaining fund availability from external sources for 
the non-energy sector, Indonesia's reported external debts as well 
as debt service ratios are other factors in considering a limited re- 
course financing structure for capital intensive projects. (author). 


705 (IAEA-TECDOC-610, pp. 213-217) Financing a nu- 
clear power plant in a developing country: Experience with 
the DAYA BAY nuclear plant, China. Lavril, F.X. (Banque Na- 
tional de Paris, Paris (France)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 


seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

The project: A 2 x 900 MW nuclear power piant located a few 
miles from Hong Kong which shall import 70% of its production; 
Most of the contracts of the Nuclear part of the DAYA BAY project 
have been signed with French companies; The important part of 
Electricite de France (EDF) in the project due to its experience as 
a nuclear electricity producer. The main contracts and their financ- 
ing: EDF wins the contract for technical assistance, for completion 
realization and putting into service of the plant; Framatome wins 
the contract for the supply of the two nuclear islands; The financing 
of the contracts in accordance with the OECD nuclear consensus. 
The additional contracts and their financing: The civil works con- 
tract (Campenon Bernard); The erection contract (Framatome Spie 
Batignolles); The financing of such contracts at usual conditions in- 
stead of the OECD nuclear consensus conditions. Conclusion: 
How to get the best financing for a nuclear project. (author). 


706 (IAEA-TECDOC-610, pp. 219-236) Financing of nu- 
clear power programmes in developing countries: The Indian 
experience. Basu, R. (Nuclear Power Corp. of India Ltd., Bombay 
(India)). International Atomic Energy Agency, Vienna (Austria). Jun 
1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (in- 
donesia), 4-7 Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 
Jakarta, 4-7 September 1990. 404p. Order Number DE92603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper states the objectives of the Nuclear Power Pro- 
gramme in India and the strategy being pursued therein. Keeping 
in mind the history of nuclear power in India, the nature of technol- 
ogy involved, the risks and the uncertainties associated with the 
development of nuclear technology in developing countries, the 
paper specifies an appropriate organizational framework and a fi- 
nancing structure within which the full potential of nuclear power is 
expected to be realised. The paper looks at projections of capital 
investment required for the period 1989-2001 A.D. i.e. till comple- 
tion of the first stage of the nuclear power programme in India. The 
projections examine nuclear power costs in India over the last 
three decades or so. It is seen that the capital costs as well as op- 
eration and maintenance costs have increased with time. The 
capital investments required for the programme are estimated at 
about Rs.15,755 crores at 1989-90 prices, based on typical "spe- 
cific” capital costs of Rs.19,000 - 20,000 per KWe installed. The 
paper discusses the principal sources of funds for the same which 
include equity contributions, internal surpluses and market 
borrowings. It also elaborates a financial plan which takes into con- 
sideration the optimal and likely mix of these. It is seen that in a 
realistic scenario, to meet a shortfall of Rs.3,305 crores, borrow- 
ings have to be of the order of Rs.23,655 crores out of a total fund 
requirement of Rs.37,770 crores. The paper finally examines some 
alternative financing schemes such as joint-ventures amongst sup- 
pliers/vendors and the utility, in an attempt to share the financial 
burden of the large investments planned. (author). 1 fig., 10 tabs. 


707 (IAEA-TECDOC-610, pp. 237-242) Financing the ex- 
port of nuclear power plants to developing countries. Fujii, K. 
(The Export-import Bank of Japan, Tokyo (Japan)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1991. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Japanese manufacturers of riuclear power plants are confident in 
quality and reliability of their products but so far they have played a 
minor role in the international market. In studying the finance for 
the future nuclear power projects in the developing country, the fi- 
nancial institutions will take into consideration such characteristics 
of the nuclear power project as: (1) Public acceptance and safety; 
(2) Commitments by host government and its involvement which 
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are internationally required: (3) Huge amount of capital require- 
ments over a long term for commissioning. operation and 
maintenance: (4) inability of the domestic market oriented project 
to generate foreign currency earnings; (5) Long lasting project life: 
(6) Creditworthiness of both the project owner and the host govern- 
ment and the debt problem of the country: (7) Priority: (8) 
Feasibility; (9) Available engineers and their level of technology, 
etc. Under the present circumstances, because of the inherent na- 
ture of the project and the creditworthiness, the owner of the 
project who imports the nuclear power plant and the host govern- 
ment will find tt very difficult to receive enough funds for the project 
from the financial institutions, including the export credit agencies, 
and the manufacturers (exporters). On condition that the owner of 
the project and the host government make every effort and neces- 
Sary arrangement to materialize the project, one of the measurers 
for the creditors to share such burdens and risks will be to form an 
international consortia among manufacturers and to organize co- 
finance among ECAs, private financial institutions and Muttilateral 
Development Banks. (author). 


708 (IAEA-TECDOC-610, pp. 243-256) Egypt's nuclear 
power programme: Economic and financial constraints. Abdel 
Gawad, A.S. (Atomic Energy Authority, Cairo (Egypt)); Mekhemar, 
$.S.; Zaghloul, K.S. International Atomic Energy Agency, Vienna 
(Austria). Jun 1991. (CONF-900932-: International seminar on the 
costs and financing of nuclear power in developing countries, 
Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear power 
projects in developing countries: Proceedings of a topical seminar 
held in Jakarta, 4-7 September 1990. 404p. Order Number 
DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

Egypts’ needs for electric power up to the year 2002 is assessed. 
The potential of different energy resources in Egypt is evaluated. 
The nuclear option is discussed from economic, social, and techno- 
logical point of view. The special situation of Egypt as a developing 
country with weak infrastructure and limited qualified manpower is 
stressed. Advanced nuclear technology is discussed from the 
perspective of its appropriateness to the needs and conditions pre- 
vailing in developing countries. Some national and international 
resources to finance nuclear power projects were proposed and the 
potential of each was assessed. (author). 11 refs, 2 figs, 6 tabs. 


709 (IAEA-TECDOC-610, pp. 257-264) Nuclear power 
plant programme financing: The EDF experience. Fiancette, 
G.A. (Electricite de France (EDF), 75 - Paris (France)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1991. 
(CONF-900932-: International seminar on the costs and financing 
of nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The French nuclear programme, which has evolved over the 
past 15 or so years, has had very substantial financing needs. 
These have led E.D.F. to become heavily indebted. The burden of 
this debt has led the company to organize its financial strategy in 
such a way as to keep the situation tolerable. Now E.D.F. is begin- 
ning to pay off its debt. Companies which appear to find 
themselves in a different environment should find in an analysis of 
the conditions leading to this success a source of instruction to re- 
flect upon. (author). 1 ref., 7 figs, 1 tab. 


710 (IAEA-TECDOC-610, pp. 265-271) Experience in the 
financing of nuclear power projects. Herold, H. (Kreditanstalt 
fuer Wiederaufbau, Frankfurt am Main, (Germany, F.R.)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1991. 
(CONF-900932-: International seminar on the costs and financing 
of nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

KfW has gained manifold experience in the granting of export 
loans to finance supplies and services for nuclear power plants in 
developing countries. The main problem KfW had to face were the 
considerable delays in the project execution due to administrative 
and financial difficulties which, apart from the negative impact on 


the national economy, resulted in higher project cost. So KfW had 
to adjust its financing accordingly. But the financing of foreign ex- 
change costs did not pose very serious problems: what proved to 
be more difficult was the financing of local costs due to shortage of 
government funds and constraints in local capital markets. Thus it 
is vital to secure also the provision of sufficient local finance. The 
development of functioning domestic capital markets is particularly 
important for the funding from sources within the buyer country. 
The foreign currency financing of local costs tends to increase the 
debt burden and carries a foreign exchange risk. From the angle of 
fostering a country's technical and economic development, it would 
be desirable to make local finance to that extent available that the 
largest possible local content of the project can be realised. Both 
the execution and the financing of nuclear power projects are diffi- 
cult by nature because of the long implementation period involved 
and the huge financing amounts. As a consequence the financing 
structure of such sophisticated projects should be rather simple 
and conventional in order to offer enough flexibility for adaptation in 
the event of unforeseeable changes during the project implementa- 
tion period. (author). 


711 (IAEA-TECDOC-610, pp. 273-275) French assess- 
ment of the OECD consensus. Thuillier, J.P. (Ministere de 
l'Economie, des Finances et du Budget, Paris (France). Direction 
des Relations Economiques Exterieures). International Atomic 
Energy Agency, Vienna (Austria). Jun 1991. (CONF-900932-: In- 
ternational seminar on the costs and financing of nuclear power in 
developing countries, Jakarta (Indonesia), 4-7 Sep 1990). In 
Financing of nuclear power projects in developing countries: Pro- 
ceedings of a topical seminar held in Jakarta, 4-7 September 1990. 
404p. Order Number DE92603512. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On July 31, 1984, OECD countries have agreed on special 
guidelines for the financing of nuclear power plants exportations. 
Such rules may seem drastic for developing countries keen to di- 
versify their energetic resources. This paper discusses the reasons 
why the chances of a changing of the rules are slim, and thereafter, 
the more flexible attitudes an exporting country like France would 
be able to adopt in a way to better-up the conditions of installation 
of nuclear power stations in developing countries. (author). 


712 (IAEA-TECDOC-610, pp. 279-284) Estimated capital 
requirements tor electricity generation in developing countries 
and a discussion of financing options. Eschenberg, H.H.H. 
(Bourne and Co., Charlotte, NC (USA)). International Atomic 
Energy Agency, Vienna (Austria). Jun 1991. (CONF-900932-: In- 
ternational seminar on the costs and financing of nuclear power in 
developing countries, Jakarta (Indonesia), 4-7 Sep 1990). In 
Financing of nuclear power projects in developing countries: Pro- 
ceedings of a topical seminar held in Jakarta, 4-7 September 1990. 
404p. Order Number DE92603512. Source: OSTI; NTIS (US Sales 
Only); INIS. 

If developing economies are to realize or even come near their 
growth targets, they must continue to invest in the expansion of 
energy capacity. Serious estimates of capital requirements for the 
expansion of electric power supply in them are of the order of 
US$60 - US$100 billion per year of which about US$25 billion 
would be in foreign exchange. Prospects for increased capital flows 
in the 1990's are slim because of emerging capital need for recon- 
struction of the economies in Eastern Europe and the Soviet 
Union, and sharply reduced commercial banks’ lending to develop- 
ing countries. Also domestic public resources have been and 
continue to be limited because of competing claims for social and 
economic needs. The effects of a shrinking capital pool have exac- 
erbated the risk perception of potential investors of large, capital 
intensive, energy projects with long gestation periods. Nuclear pro- 
jects have been doubly vulnerable, because of their uncertain 
gestation periods and the additional perceived safety risk. Recog- 
nizing the growing financing constraints, this paper discusses that 
capital mobilization efforts, especially for nuclear power, will have 
to extend beyond traditional boundaries, that resources mobiliza- 
tion for nuclear power from hitherto not available muttilateral 
sources would be most helpful and finally, that domestic capital 
markets will need to be tapped. (author). 
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713 (IAEA-TECDOC-610, pp. 285-298) Chinese nuclear 
power projects investment programming model and analysis 
of financing approaches. Li Tian (China !nst. of Nuclear Industry 
Economics, Beijing (China)). International Atomic Energy Agency, 
Vienna (Austria). Jun 1991. (CONF-900932-: International seminar 
on the costs and financing of nuclear power in developing coun- 
tries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear 
power projects in developing countries: Proceedings of a topical 
seminar held in Jakarta, 4-7 September 1990. 404p. Order Num- 
ber DE92603512. Source: QSTI; NTIS (US Sales Only); INIS. 
China nuclear power projects investment programming model 
(NUPIP) is presented in this paper. Different kinds of financing 
approaches are analysed. The annual financing requirement is cal- 
culated according to a supposed nuclear power programme from 
1991 to 2000 which may be the maximum financing amount sce- 
nario in this period. Sensitivity analyses are made for some of the 
variables which are of effect on financing requirement. The results 
show that the government investment and funds raised by localities 
are the principal financing resources for home-made units at the 
initial stage of nuclear power development, and the reserve funds 
from sales profits of nuclear electricity will become the important 


resource along with the development of nuclear power. (author). 3 
tabs. 


714 (IAEA-TECDOC-610, pp. 299-313) Financial feasibil- 
ity of small and medium nuclear power plants: A case study 
tor Egypt. El Saiedi, A.F. (Nuclear Power Plants Authority, Cairo 
(Egypt)); Woite, G. International Atomic Energy Agency, Vienna 
(Austria). Jun 1991. (CONF-900932-: International seminar on the 
costs and financing of nuclear power in developing countries, 
Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear power 
projects in developing countries: Proceedings of a topical seminar 
held in Jakarta, 4-7 September 1990. 404p. Order Number 


DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 
Financing problems are a major constraint on more widespread 

use of nuclear power, in particular in developing countries. One 

problem is the sheer magnitude of the investment cost of large nu- 


clear power plants. Small and medium power reactors would have 
lower absolute costs and would offer some additional advantages. 
Taking Egypt as an example, the paper addresses the issue to 
what extent the features of small and medium power reactors de- 
signs could improve the financial feasibility of nuclear power plants 
in developing countries. (author). 6 refs, 4 figs, 4 tabs. 


715 (IAEA-TECDOC-610, pp. 315-324) Countertrade and 
export of electricity in financial planning. Fabijancic, A. (Associ- 
ation of Utility Organizations of Croatia, Zagreb (Yugoslavia)); 
Subasic, D. International Atomic Energy Agency, Vienna (Austria). 
Jun 1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (in- 
donesia), 4-7 Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 
Jakarta, 4-7 September 1990. 404p. Order Number DE92603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Preparation for continuation of nuclear program in Yugoslavia, 
resulted in international invitation of bids for construction of a se- 
ries of nuclear power plants in Yugoslavia, the bids collection for 
nuclear fuel cycle and nuclear power plant technology selection as 
well as the commercial bids collection for NPP Previaka equipment 
and services supply being the first plant from the series. Financing 
plan for NPP Previaka, the role and importance of countertrade 
combined with the export of electricity in financial planning are set 
out in the paper. In spite of nuclear program termination in the mid- 
die of 1989, by enacting a moratorium on nuclear power plants 
construction, up to that moment in the course of financial planning 
several approaches were introduced. From that experience, the ba- 
sis for current strategy of financing the power plants in Republic of 
Croatia has been created. (author). 10 refs, 2 tabs. 


716 (IAEA-TECDOC-610, pp. 325-330) Nuclear develop- 
ment potential in new Brunswick: The "Whole-to-coal” model. 
Little, K.B. (New Brunswick Power, Fredericton, NB (Canada)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1991. 
(CONF-900932-: International seminar on the costs and financing 
of nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 


countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

New Brunswick Power is a small Canadian utility with a single 
635 MW CANDU nuclear unit at Point Lepreau. The high capital 
and early year power costs of the nuclear option are difficult for a 
smaller utility to cope with, even in a developed country. Recent 
discussions with Atomic Energy of Canada Limited in respect of 
early construction of a demonstration CANDU-3 unit (450 MW) led 
to the development of a "whole-to-coal” concept. This model limits 
the initial capital investment and the early-year power costs for the 
buying utility to the level of an equivalent coal plant, thereby mak- 
ing it easier to finance and absorb a new nuclear unit. Elements of 
the model may be of interest for nuclear power programs in devel- 
oping countries. (author). 


717 (IAEA-TECDOC-610, pp. 331-335) Nuclear power: Fi- 
nancing options for developing countries. Groom, G.W. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1991. (CONF- 
900932-: International seminar on the costs and financing of 
nuclear power in developing countries, Jakarta (Indonesia), 4-7 
Sep 1990). In Financing of nuclear power projects in developing 
countries: Proceedings of a topical seminar held in Jakarta, 4-7 
September 1990. 404p. Order Number DE92603512. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Westinghouse AP600 nuclear power plant is a new simpli- 
fied pressurized water reactor design that results in a dramatic 
reduction of plant capital cost and significant improvement in over- 
all power generation costs. A major benefit that adds to the 
economy of the new AP600 design is the shortened construction 
schedule. This, along with a 30% reduction in capital costs, allow 
finance costs related to an AP600 project to be substantially con- 
tained and provides more flexibility in financing vehicles used 
during the construction program and subsequent repayment term. 
The shortening of the construction schedule coupled with changes 
in U.S. Eximbank programs will allow for the utilization of short 
term funding vehicles during the construction phase that will add to 
the already significant interest cost savings. This paper will detail a 
comparison between the financing costs of previous conventional 
nuclear power projects and the new AP600 design and address 
funding mechanisms that can be utilized to provide the most com- 
petitive financing available for the project. (author). 3 figs, 2 tabs. 


718 (IAEA-TECDOC-610, pp. 361-368) The BOT model 
for nuclear power plant projects from a supplier's point of 
view. Ruess, F. (Nuclear Power International, Paris-La-Defense 
(France)); Lebreton, G. International Atomic Energy Agency, Vi- 
enna (Austria). Jun 1991. (CONF-900932-: International seminar 
on the costs and financing of nuclear power in developing coun- 
tries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear 
power projects in developing countries: Proceedings of a topical 
seminar held in Jakarta, 4-7 September 1990. 404p. Order Num- 
ber DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

The significant financing requirements in particular for Nuclear 
Power Plants as well as the mandatory need for a professional 
management of their construction and operation has led to the dis- 
cussion of so called "BOT” models for the implementation of such 
projects. Under this model, a "Joint-Venture” would be established 
which would act as the Purchaser, owner and operator of the 
Plant. The equity of this Joint-Venture would be held by the Sup- 
plier(s) of the Power Plant, the local private or state-owned utilities 
and possibly additional private or institutional investors. The Joint- 
Venture would, in addition to the Shareholder agreement concluded 
between the investors, enter into a Power Sales Agreement with 
the local utilities, a Supply contract with the vendor of the Power 
Plant and Loan Agreement for the financing of the Project. After a 
defined period, during which the return on and of equity of the in- 
vestors would be affected and the loans taken out for the project 
would be repaid, the ownership of the Plant would be transferred 
to the local utility. The paper briefly describes the structure of such 
a model and discusses in particular the assessment of its feasibility 
from a supplier's point of view. It is concluded that any private in- 
vestor including the supplier of the plant will necessarily limit his 
financial obligations in such a scheme to his equity in the joint 
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venture. Hence, the feasibility of such a model depends on the se- 
curity concept for the financing of the project which according to 
our present experience will have to comprise an exposure of the 
Government of the country, in which such a project shall be imple- 
mented. (author). 1 fig. 


719 (INIS-mf-12978, pp. 3-6) Complex preparation of the 
construction of large heat feeders and experience therein. Tou- 
sek, |. (Plynostav, Pardubice (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Brno (Czechoslovakia). Dum Tech- 
niky. May 1990. 5ip. (In Czech). (CONF-9005386—-: National 
conference on centralized heat supply from heat feeders in se- 
lected localities, Brno (Czechoslovakia), 3-4 May 1990). In Nationa/ 
conference on centralized heat supply from heat feeders in se- 
lected localities. Order Number DE92603186. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A critical analysis is presented of the organizational, technical 
and economic aspects of the complex design preparation, construc- 
tion and operation of large hot water feeders in Czechoslovakia. 
Some recommendations are made for the organization of the 
preparatory activities, for creating a competitive environment and 
for funding, and the importance of long-distance heat supply sys- 
tems is assessed with respect to environmental aspects. (B.S.). 
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2201 Theory and Calculation 
Refer also to citation(s) 1971, 2588 


720 (BARC—1543) Monali-Rev.1: a Monte Carlo code for 
analysing fuel assemblies of nuclear reactors. Gupta, H.C. 
(Bhabha Atomic Research Centre, Bombay (india). Theoretical 
Physics Div.). Bhabha Atomic Research Centre, Bombay (india). 
1991. 56p. Order Number DE92603256. Source: OSTI; NTIS (US 
Sales Only); INIS. 

MONALI-Rev.1 is a multigroup Monte Carlo program developed 
on ND computers for analysing fuel assemblies of nuclear reactors. 
This version of the code is flexibly dimensioned so that the allowed 
size of a problem is limited only by the total data storage required. 
The code can read multigroup data for various nuclides directly 
from WIMS multigroup (69/27) cross section sets. Most of the input 
data, with the exception of cross sections, if needed, are read in 
free format. The treatment of anisotropy (up to P1 at present) may 
be in selective mixtures. The input to the geometry module has 
been simplified. The code has flexibility in the definition of regions. 
The results calculated by the code include K,y, multigroup leak- 
ages and absorptions, group- and region-dependent fluxes. The 
multigroup leakages are calculated for each outer-most surface. 
Statistical confidence limits are also assigned to the results. In the 
end frequency distributions are found for the multiplication factor 
and optionally a normality test is also performed on the multiplica- 
tion factors. (author). 8 refs., 4 figs., 2 tabs., 2 appendices. 


721 (CONF-910603-22) A technique for code validation 
for criticality satety calculations. Dyer, H.R. (Oak Ridge National 
Lab., TN (United States)); Jordan, W.C.; Cain, V.R. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 22p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From Annual meeting of the American Nuclear 
Society (ANS); Orlando, FL (United States); 2-6 Jun 1991. Order 
Number DE92002320. Source: OSTI; NTIS; GPO Dep. 

There are probably as many techniques to validate computer 
codes for criticality safety purposes as there are computer codes 
and code validators. One method used at Martin Marietta Energy 
Systems, Inc., to validate the KENO code and associated cross 
sections consists of determining a single-sided, uniform-width, 
closed-interval, lower tolerance band for k,y of critical systems. For 
application, this lower tolerance band becomes the upper safety 
limit (USL) acceptance criteria for subcriticality based upon the 
KENO calculations. A system is considered acceptably subcritical if 
a calculated k,, plus 2 standard deviations lies below this upper 
safety limit (i.e., key + 20 < USL). 5 refs., 1 fig. 


722 (INDC(CCP)-336/L, pp. 119-138) Proposal to repre- 
sent neutron absorption by fission products by a single 
pseudo-fragment. Tsibulya, A.M.; Kochetkov, A.L.; Kravchenko, 
1.V.; Nikolaev, M.N. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Aug 1991. Trans- 
lated by A. Lorenz for the IAEA. Original report in Russian was 
distributed as INDC(CCP)-255/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1985). 
138p. Order Number DE92604085. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The concentration of fission products during reactor operation is 
analyzed. The dependence of a composite fission product capture 
cross-section as a function of time and on the nature of the A of 
the fissile nuclide are investigated, and the neutron radiative cap- 
ture in fission products of a thermal reactor is evaluated. It is 
concluded that neutron absorption by fission products can be de- 
scribed by pseudo-fragments. (author). 18 refs, 2 figs, 3 tabs. 


723 (ZJE-284) Neutron transport planary slab-geometry 
shielding. Veverka, O. Skoda, Plzen (Czechoslovakia). Zavod Vys- 
tavba Jadernych Elektraren. 1990. 115p. Order Number 
DE92603257. Source: OSTI; NTIS (US Sales Only); INIS. 

Discrete algebraic systems representing the Boltzmann kinetic 
equation for neutron transport within planar slab geometries were 
set up, including the boundary conditions and the continuity condi- 
tions on planes separating two different homogeneous materials. 
The kinetic equation was represented in the multigroup formulation 
in the PL, NPL, GLN, DSN and SN approximations, which are con- 
ventional in the treatment of the problem of multi-energy neutron 
fields and of the passage of neutrons through assemblies of mate- 
rials. The formulation of the group constants is discussed in detail. 
A method for the calculation of the effective dose equivalent to 
man behind a biological shield of a nuclear reactor is also pro- 
posed. (author). 6 figs., 8 tabs., 12 refs. 


2202 Components and Accessories 
Refer also to citation(s) 676, 770, 791, 795, 1409, 2592, 2593 


724 (ECN-RX-91-015) Fracture analysis of a pressure 
vessel rejected after inservice inspection: Paper to be pre- 
sented at the 11th International conference on structural 
mechanics in reactor technology, Tokyo, Japan, 18-23 August, 
1991. Braam, H. (Netherlands Energy Research Foundation, Pet- 
ten (Netherlands)); Kan, L.J. van; Rongen, H.J.M. van. Netherlands 
Energy Research Foundation, Petten (Netherlands). Feb 1991. 8p. 
(CONF-910817—: 11. international conference on structural me- 
chanics in reactor technology, Tokyo (Japan), 18-23 Aug 1991). 
Order Number DE92603259. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As part of a research project aimed to validate fracture analysis 
methods as used for structures containing defects, a pressure ves- 
sel has been tested by pressurizing it till failure. The vessel (heat 
exchanger) was made available by DSM and was taken out of op- 
eration after defects had been found in the transition between the 
cylinder wall and the tube sheet of the vessel. Three different frac- 
ture analysis methods have been applied to predict the failure 
pressure of this vessel, viz. section XI of the ASME code, British 
Standards PD-6493 (1980) and CEGB Ré6-revision 3 (1986). To 
show the influence of the available information on the predicted 
critical load, 3 information levels have been defined varying from 
minimal to maximal information. The main difference between 
these levels involves the extent and the accuracy of the informa- 
tion necessary for the failure analysis. (author).3 refs.; 6 figs. 


725 (INIS-mf-13013, pp. 89-93) Corrosion problems of 
steam turbines. Drahy, J. (Skoda, Pizen (Czechoslovakia). Zavod 
Energeticke Strojirenstvi). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti; Vysoka Skola Stro- 
jni a Elektrotechnicka, Pizen (Czechoslovakia); Ceskoslovenska 
Akademie Ved, Pizen (Czechoslovakia). Ustav Teoreticke a Apliko- 
vane Mechaniky. 1989. 151p. (In Czech). (CONF-8912162-: 8. 
conference on corrosion problems in power engineering, Marianske 
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Lazne (Czechoslovakia), 12-14 Dec 1989). In Corrosion problems 
of power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Information is presented on corrosion damage of steam turbine 
blades in nuclear and fossil fuel power plants and on means of 
protection against the corrosion action of steam. More than 50% 
failures due to corrosion fatigue of the blades have their origin in 
the Wilson line region. Aggressive corrosion reduces the fatigue 
strength of blades to 10 to 20% of its value. Cracks in disks of as- 
sembled low-pressure rotors, which are due to stress corrosion, 
arise predominantly in slots for axial springs, at disk drilling sites, 
or in lightening holes. The corrosion-erosion wear of a section of 
the high-pressure part of saturated steam turbines is discussed, 
and it is suggested that this problem can be solved by manutactur- 
ing the corresponding turbine parts from stainless chromium steel. 
(M.D.). 2 figs., 14 refs. 


726 (KAPL-4725) Stress intensity factors for an under- 
clad nozzle corner crack subjected to pressure and thermal 
loading. Wilkening, W.W. Knolls Atomic Power Lab., Schenectady, 
NY (United States). Jun 1991. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). (CONF-910602-51: American Society 
of Mechanical Engineers (ASME) pressure vessels and piping con- 
ference, San Diego, CA (United States), 23-27 Jun 1991). Order 
Number DE92000492. Source: OSTI; NTIS; GPO Dep. 

The opening mode linear elastic stress intensity factor, K,, was 
computed, via 3-D elastic finite element techniques, for an embed- 
ded elliptical crack located just beneath the cladding at the nozzle 
corner in a pressure vessel. Pressure loading and several thermal 
transient loading conditions were analyzed. The underclad crack 
was explicitly modeled and K; was computed explicitly, from the 
energy release rate, J. The variation of the maximum principal 
stress along the minor axis of the elliptical crack was determined 
for a companion set of thermal/structural analyses that were per- 
formed in the absence of the crack. These stress distributions were 
linearized into equivalent membrane and bending stress compo- 
nents that were used to compute K, from the Shah and Kobayashi 
solutions for near-surface embedded elliptical cracks. The explicitly 
computed K; values were found to be in very good agreement with 
the K; values computed from the “flat plate” solutions of Reference 
1, for all the loading cases analyzed. An additional comparison 
was made between the energy release rate results and the results 
obtained by fitting the 1/,/r stress singularity to the crack tip stress 
field at the Gaussian integration points nearest to the crack front. 
The observed excellent agreement between the two independent 
“explicit” computational methods served to verify each of the meth- 
ods and also demonstrated the adequacy of the refinement of the 
finite element mesh. These observations support the use of the 
Shah and Kobayashi flat plate K; solutions for analyzing underclad 
cracks at the nozzle corner. 7 refs., 11 figs. 


727 (NUREG/CR-5651) An investigation of crack-tip 
stress field criteria of predicting cleavage-crack initiation. 
Keeney-Walker, J. (Oak Ridge National Lab., TN (United States)); 
Bass, B.R.; Landes, J.D. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Sep 1991. 34p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM—11692). Source: 
OSTI; NTIS; INIS; GPO. 

Cleavage-crack initiation in large-scale wide-plate (WP) speci- 
mens could not be accurately predicted from small, compact (CT) 
specimens by using a linear-elastic fracture-mechanics, Kj, 
methodology. In the wide-plate tests conducted by the Heavy- 
Section Steel Technology Program at Oak Ridge National 
Laboratory, crack initiation has consistently occurred at stress- 
intensity (K,) values ranging from two to four times those predicted 
by the CT specimens. Studies were initiated to develop crack-tip 
stress field criteria incorporating effects of geometry, size, and con- 
straint that will lead to improved predictions of cleavage initiation in 
WP specimens from CT specimens. The work centers around non- 
linear two-and three-dimensional finite-element analyses of the 
crack-tip stress fields in these geometries. Analyses were con- 
ducted on CT and WP specimens for which cleavage initiation 
fracture had been measured in laboratory tests. The local crack-tip 


field generated for these specimens were then used in the evalua- 
tion of fracture correlation parameters to augment the K, parameter 
for predicting cleavage initiation. Parameters of hydrostatic con- 
Straint and of maximum principal stress, measured volumetrically, 
are included in these evaluations. The results suggest that the 
cleavage initiation process can be correlated with the local crack- 
tip fields via a maximum principal stress criterion based on 
achieving a critical area within a critical stress contour. This crite- 
rion has been successfully applied to correlate cleavage initiation in 
2T-CT and WP specimen geometries. 23 refs., 16 figs., 5 tabs. 


2203 Fuel Elements 


Refer also to citation(s) 720 


728 (ANLU/RERTR/TM-14) The Whole-Core LEU U,Si,-Al 
Fuel Demonstration in the 30-MW Oak Ridge Research Reac- 
tor. Bretscher, M.M.; Snelgrove, J.L. Argonne National Lab., IL 
(United States). Jul 1991. 311p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE92000351. Source: OSTI; NTIS; INIS; GPO Dep. 

The ORR Whole-Core LEU Fuel Demonstration, conducted as 
part of the US Reduced Enrichment Research and Test Reactor 
Program, has been successfully completed. Using commercially- 
fabricated U,Siz-Al 20%-enriched fuel elements (4.8 g U/cc) and 
fuel followers (3.5 g U/ec), the 30-MW Oak Ridge Research Reac- 
tor was safely converted from an all-HEU core, through a series of 
HEU/LEU mixed transition cores, to an all-LEU core. There were 
no fuel element failures and average discharge burnups were mea- 
sured to be as high as 50% for the standard elements and 75% for 
the fuel followers. Experimental results for burnup-dependent criti- 
cal configurations, cycle-averaged fuel element powers, and 
fuel-element-averaged 235U burnups, validated predictions based 
on three-dimensional depletion calculations. Calculated values for 
plutonium production and isotopic mass ratios as functions of 2°5U 
burnup support the corresponding measured quantities. In general, 
calculations for ®°Co and '®®Au reaction rate distributions, differen- 
tial and integral control rod worths, prompt neutron decay 
constants, and isothermal temperature coefficients were found to 
agree with corresponding measured values. Experimentally deter- 
mined critical configurations for fresh HEU and LEU cores radially 
reflected with water and with beryllium are well-predicted by both 
Monte Carlo and diffusion calculations. 44 refs., 57 figs., 45 tabs. 


2204 Control Systems 
Refer also to citation(s) 773 


729 (ANL/CP-72713) The use of modern control meth- 
ods to improve liquid-metal reactor safety and availability. 
Vilim, R.B. Argonne National Lab., IL (United States). [1991]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911014-2: International con- 
ference on dynamics and control in nuclear power stations, London 
(United Kingdom), 22-24 Oct 1991). Order Number DE91018616. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The development of metal fuel for fast reactors has created a 
new opportunity for innovation in plant control. By exploiting the su- 
perior neutronics properties of metal fuel, the reactivity burnup 
swing can be made zero, obviating the need for control rod reactiv- 
ity addition over life. This result can be used to simplify elements 
of the plant control and protection system, the goal being improved 
plant safety and availability. These simplifications, however depend 
on the development of methods for improved reactor inlet tempera- 
ture control and reactivity feedback monitoring. The use of modern 
control theory to develop these methods is described. 10 refs., 4 
figs. 

730 (ANL/CP-73862) Detection and diagnosis of abncr- 
mal transients in nuclear power plants. Lee, J.C. (Michigan 
Univ., Ann Arbor, Mi (United States). Dept. of Nuclear Engineering); 
Rank, P.J.; Hawkes, E.; Wehe, D.K.; Reifman, J. Argonne National 
Lab., IL (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-910983-2: ENFIR Brazilian meeting on reactor physics and 
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thermal hydraulics, Sao Paulo (Brazil), 17-20 Sep 1991). Order 
Number DE91018643. Source: OSTI: NTIS; INIS; GPO Dep. 

This document describes a simulation-based algorithm that com- 
bines fuzzy logic with macroscopic conservation equations to 
diagnose multiple-failure events subject to uncertainties in transient 
data. Clusters of single-failure data points of similar characteristics 
are obtained through a pattern recognition algorithm and the clus- 
ter centers are combined in the space of macroscopic inventory 
derivatives to generate muttiple-failure cluster centers. A fuzzy 
membership function is used to represent the likelihood of a data 
point belonging to a cluster, and failure estimates are obtained 
through solution of a fuzzy matrix equation. The algorithm has 
been successful in detecting simulated malfunctions in the pressur- 
izer of a pressurized water reactor. 11 refs., 9 figs., 1 tab. 


731 (CONF-911079-3) Aging assessment of BWR con- 
trol rod drive systems. Greene, R.H. Oak Ridge National Lab.., 
TN (United States). [1991]. 38p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 19. Nuclear Regulatory Commission 
(NRC) water reactor safety information meeting; Bethesda, MD 
(United States); 28-30 Oct 1991. Order Number DE92002689. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This study examines the aging phenomena associated with boil- 
ing water reactor (BWR) control rod drive mechanisms (CRDMs) 
and assess the merits of various methods of managing this aging. 
Information for this study was acquired from (1) the results of a 
special CRDM aging questionnaire distributed to each US BWR util- 
ity, (2) a first-of-its-kind workshop held to discuss CRDM aging and 
maintenance concerns, (3) an analysis of Nuclear Plant Reliability 
Data System (NPRDS) failure cases attributed to the CRD system, 
and (4) personal information exchange with industry experts. As 
part of this study, nearly 3500 NPRDS failure reports have been 
analyzed to examine the prevailing failure trends for CRD system 
components. An investigation was conducted to summarize the 
occurrence frequency of these component failures, discovery meth- 
ods, reported failure causes, their respective symptoms, and 
actions taken by utilities to restore component and system service. 
The results of this research have identified the predominant CRDM 
failure modes and causes. In addition, recommendations are pre- 
sented that identify specific actions utilities can implement to 
mitigate CRDM aging. An evaluation has also been made of cer- 
tain maintenance practices and tooling which have enabled some 
utilities to reduce ALARA exposures received from routine CRDM 
replacement and rebuilding activities. 5 refs., 8 figs., 2 tabs. 


732 (ECN-RX-91-025) Failure detection by adaptive 


lattice modelling using Kalman filtering methodology : appli : 


cation to NPP: Paper to be presented at the Symposium on 
nuclear reactor surveillance and diagnostics, 19-24 May 1991, 
Gatlinburg, Tennessee, USA. Ciftcioglu, O. (Istanbul Technical 
University (Turkey). Electrical Engineering Faculty); Turkcan, E. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Mar 1991. 16p. (CONF-910535-—: 6. specialists meeting on reactor 
noise (SMORN), Gatlinburg, TN (United States), 19-24 May 1991). 
Order Number DE92603277. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Detection of failure in the operational status of a NPP is de- 
scribed. The method uses lattice form of the signal modelling 
established by means of Kalman filtering methodology. In this ap- 
proach each lattice parameter is considered to be a state and the 
minimum variance estimate of the states is performed adaptively 
by optimal parameter estimation together with fast convergence 
and favourable statistical properties. In particular, the state covari- 
ance is also the covariance of the error committed by that estimate 
of the state value and the Mahalanobis distance formed for pattern 
comparison takes x? distribution for normally distributed signals. 
The failure detection is performed after a decision making process 
by probabilistic assessments based on the statistical information 
provided. The failure detection system is implemented in multi- 
channel signal environment of Borssele NPP and its favourable 
features are demonstrated. (author). 29 refs.; 7 figs. 


733 (ZJE-285) Advanced version of LKP-M step drive. 
Haniger, L.; Elger, R.; Kocandrle, L.; Zdebor, J. Skoda, Plzen 


(Czechoslovakia). 1990. 12p. Order Number DE92605440. Source: 
OSTI: NTIS (US Sales Only): INIS. 

The control rod drive for WWER-1000 type reactors is described 
in detail. The total working length of the draw bar is 3500 mm. The 
lower section is equipped with a spring type shock absorber. Two 
types of latches, viz. fixing latches and drawing latches, are used; 
their opening and closing are controlled through conical bushings 
connected by concentric tubes to the moving poles of the electro- 
magnets. Inductance coils are used for the cluster position 
indication. The power package is fed from an independent 3x220 
V. 50 Hz system, whereas a 110 V accumulator serves the 
standby feeding. The accuracy of the position indication is 1%. The 
functions of the power control and of the position indicator are de- 
scribed in detail. (M.D.). 


2205 Environmental Aspects 


Refer also to citation(s) 365, 788, 790, 1693, 1729, 1756, 1777, 
1808 


734 (AERE-M-3806) Harwell Laboratory: radioactive dis- 
charges and environmental monitoring: Annual report for 
1990. AEA Technology, Harwell (United Kingdom). Jun 1991. 44p. 
Order Number DE92602981. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The United Kingdom Atomic Energy Authority's Harwell Labora- 
tory is situated some 5 miles west of Didcot in Oxfordshire. The 
AEA Businesses located at the Laboratory carry out a wide range 
of nuclear and non-nuclear investigations for customers in the UK 
and overseas. This report provides information on disposal of ra- 
dioactive waste from Harwell and on associated environmental 
monitoring for the calendar year 1990. In most instances informa- 
tion has also been provided on measurements made in previous 
years to show the 1990 results in their historical perspective. The 
National Radiological Protection Board, (NRPB) currently recom- 
mends a primary dose limit for individual members of the public of 
1 mSv per year from sources other than natural background radia- 
tion, and that operations of a single site such as Harwell should 
give rise to a dose of no more than 0.5 mSv per year. No member 
of the public is judged to have exceeded this dose as a conse- 
quence of discharges made in 1990. Throughout this report, 
discharge measurements have been assessed against derived lim- 
its corresponding to a dose of 0.5 mSv, consistent with NRPB 
advice. At the end of March 1990, the Harwell materials testing re- 
actors, DIDO and PLUTO, were shut down for the final time after 
over 34 years’ operation. Later in the year the GLEEP reactor was 
closed down after 43 years of continuous operation, the longest 
serving reactor in the world. (author). 


735 (DUH-12344) Effluent water, 105-B Bullding. Ger- 
man, L.L. Hanford Works, Richland, WA (United States). 28 Nov 
1944. 2p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92000302. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Sufficient data have now been obtairied through the the R.1. 
group services at the 107-B building to obtain a reliable measure 
of the activity of the 105-B process outlet water. From these data, 
it is predicted that the tolerance-dosage rate of 4.17 mr/hr would 
result in the 107 discharge water when the 105-B unit power level 
was maintained at 298 kw. Periodic checks of the water being dis- 
charged from the retention basin at the 90 mw level have given an 
average beta activity of 0.26 mr/hr and an average gamma activity 
of 1.00 mr/hr. According to this average total activity, the 298 mw 
level prediction is made. This prediction is made on a linear basis 
of water activity and unit power level and does not consider the 
possibility of increased activity in the water due to corrosion of the 
metal or dummy slugs. Therefore, any activated scum or scale that 
might appear in the discharge water due to corrosion or additional 
factors is not accounted for in this prediction. In considering this 
prediction for the 100-D and F areas, it is realized that the amount 
of raw water from the refrigeration units could be considered as a 
dilution factor. Should the refrigeration process be utilized to the 
extent that the predicted 40,000 to 90,000 GPM flow of raw water 
be used in the cooler condensers, considerable dilution of the 
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105-B process water would be realized before the water was dis- 
charged into the Columbia River. This factor is being retained in 
the thought of desired power levels higher than predicted and in in- 
creased activity of the discharge water due to unforeseen causes. 


736 (HW-64857-RD) Comments on precision and accu- 
racy of releases. Jaech, J.L. Hanford Works, Richland, WA (United 
States). 22 Jul 1959. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92002842. Source: OSTI; NTIS (US Saies Only); GPO Dep. 
Short communication. HANFORD PRODUCTION REACTORS/ 
fission product release; FISSION PRODUCT RELEASE/accuracy; 
FISSION PRODUCT RELEASE/calculation methods; HAPO; AC- 
CURACY; ERRORS; DATA COVARIANCES; FUEL RODS 


737 (NUREG—1437-Vol.1) Generic Environmental impact 
Statement for license renewal of nuclear plants: Main report, 
Draft report tor comment. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Safety Issue Resolution. 
Aug 1991. 553p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 
The Nuclear Regulatory Commission (NRC) anticipates that it 
will receive applications for renewal of the operating licenses of a 
significant portion of existing nuclear power plants. This Generic 
Environmental Impact Statement (GEIS) examines the possible 
environmental impacts that could occur as a result of renewing li- 
censes of individual nuclear power plants under the proposed 10 
CFR Part 54. The GEIS, to the extent possible, establishes the 
bounds and significance of these potential impacts. The analyses 
in the GEIS encompass all operating light-water power reactors. 
For each type of environmental impact the GEIS attempts to estab- 
lish generic findings covering as many plants as possible. While 
plant and site-specific information is used in developing the generic 
findings, the NRC does not intend for the GEIS to be a compilation 
of individual plant environmental impact statements. This GEIS has 
three principal objectives: (1) to provide an understanding of the 
types and severity of environmental impacts that may occur as a 
result of license renewal of nuclear power plants under 10 CFR 
Part 54, (2) to identify and assess those impacts that are expected 
to be generic to license renewal, and (3) to support a rulemaking 
(10 CFR Part 51) to define the number and scope of issues that 
need to be addressed by the applicants in plant-by-plant license 
renewal proceedings. To accomplish these objectives, the GEIS 
makes maximum use of environmental and safety documentation 
from original licensing proceedings and information from state and 
federal regulatory agencies, the nuclear utility industry, the open lit- 
erature, and professional contacts. 676 refs., 26 figs., 117 tabs. 


738 (NUREG—1437-Vol.2) Generic Environmental Impact 
Statement for license renewal of nuclear plants: Appendices, 
Draft report for comment: Volume 2. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Issue 
Resolution. Aug 1991. 597p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

The Nuclear Regulatory Commission (NRC) anticipates that it 
will receive applications for renewal of the operating licenses of a 
significant portion of existing nuclear power plants. This Generic 
Environmental Impact Statement (GEIS) examines the possible 
environmental impacts that could occur as a result of renewing li- 
censes of individual nuclear power plants under the proposed 10 
CFR Part 54. The GEIS, to the extent possible, establishes the 
bounds and significance of these potential impacts. The analyses 
in the GEIS encompass all operating light-water power reactors. 
For each type of environmental impact the GEIS attempts to estab- 
lish generic findings covering as many plants as possible. While 
plant and site-specific information is used in developing the generic 
findings, the NRC does not intend for the GEIS to be a compilation 
of individual plant environmental impact statements. This GEIS has 
three principal objectives: (1) to provide an understanding of the 
types and severity of environmental impacts that may occur as a 
result of license renewal of nuclear power plants under 10 CFR 
Part 54; (2) to identify and assess those impacts that are expected 
to be generic to license renewal, and (3) to support a rulemaking 
(10 CFR Part 51) to define the number and scope of issues that 
need to be addressed by the applicants in plant-by-plant license 


renewal proceedings. To accomplish these objectives, the GEIS 
makes maximum use of environmental and safety documentation 
from original licensing proceedings and information from state and 
federal regulatory agencies, the nuclear utility industry, the open lit- 
erature, and professional contacts. This document, Volume 2, 
provides the appendices to this report. 31 rets., 58 figs., 154 tabs. 


739 (NUREG/CR-5634) Identification and assessment of 
containment and release management strategies for a BWR 
Mark | containment. Lin, C.C. (Brookhaven National Lab., Upton, 
NY (United States)); Lehner, J.R. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Systems Research; 
Brookhaven National Lab., Upton, NY (United States). Sep 1991. 
208p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (BNL- 
NUREG—52259). Source: OSTI; NTIS; INIS; GPO. 

This report identifies and assesses accident management strate- 
gies which could be important for preventing containment failure 
and/or mitigating the release of fission products during a severe 
accident in a BWR plant with a Mark 1 type of containment. Based 
on information available from probabilistic risk assessments and 
other existing severe accident research, and using simplified 
containment and release event trees, the report identifies the chal- 
lenges a Mark 1 containment could face during the course of a 
severe accident, the mechanisms behind these challenges, and the 
Strategies that could be used to mitigate the challenges. A safety 
objective tree is developed which provides the connection between 
the safety objectives, the safety functions, the challenges, and the 
Strategies. The strategies were assessed by applying them to cer- 
tain severe accident sequence categories which have one or more 
of the following characteristics: have high probability of core dam- 
age or high consequences, lead to a number of challenges, and 
involve the failure of multiple systems. 59 refs., 55 figs., 27 tabs. 


740 (RFP-Trans-506) Process for purification by contin- 
uous distillation of liquids that have been subjected to 
radioactive contamination, and apparatus for employment of 
the said process. Golubev, E.K.; Lensky, A.R.; Glazov, E.E.; 
Bersenev, V.A.; Vakulenko, B.F.; Mikhailov, V.S,; Shiryaev, A.A. 
Rockwell International Corp., Golden, CO (United States). Rocky 
Flats Plant. Nov 1989. 16p. Translation of French Patent Applica- 
tion No. 2,550,653, February 15, 1985. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90DP62349. 
Order Number DE91018412. Source: OSTI; NTIS; INIS; GPO Dep. 

The invention relates to the field of the treatment of liquids that 
have been subjected to radioactive contamination in the course of 
the exploitation of nuclear energy production installations and of 
radiochemical laboratories, and in particular has as its object a pro- 
cess for purification by continuous distillation of such liquids and an 
apparatus for employment of the said process. The invention can 
be used mainly in the nuclear field for the purification of radioac- 
tively contaminated liquids, with simultaneous production of high 
quality steam. 2 figs. 


741 (UCRL-CR-106554) Structural concepts and detalis 
for seismic design. Lawrence Livermore National Lab., CA 
(United States); EQE International (United States). Engineering and 
Design Div. Sep 1991. 260p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE92001892. Source: OSTI; NTIS; GPO Dep. 

This manual discusses building and building component behavior 
during earthquakes, and provides suggested details for seismic re- 
sistance which have shown by experience to provide adequate 
performance during earthquakes. Special design and construction 
practices are also described which, although they might be com- 
mon in some high-seismic regions, may not be common in low and 
moderate seismic-hazard regions of the United States. Special at- 
tention is given to describing the level of detailing appropriate for 
each seismic region. The UBC seismic criteria for all seismic zones 
is carefully examined, and many examples of connection details 
are given. The general scope of discussion is limited to materials 
and construction types common to Department of Energy (DOE) 
sites. Although the manual is primarily written for professional engi- 
neers engaged in performing seismic-resistant design for DOE 
facilities, the first two chapters, plus the introductory sections of 
succeeding chapters, contain descriptions which are also directed 
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toward project engineers who authorize, review, or supervise the 
design and construction of DOE facilities. 88 refs., 188 figs. 


742 (WHC-EP-0441) Facility effluent monitoring plan 
determinations for the 300 Area facilities: Environmental as- 
surance. Nickels, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). Aug 1991. 123p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE92002250. Source: OSTI; NTIS; GPO Dep. 

Facility Effluent Monitoring Plan determinations were conducted 
for the Westinghouse Hanford Company 300 Area facilities on the 
Hanford Site. These determinations have been prepared in accor- 
dance with A Guide For Preparing Hanford Site Facility Effluent 
Monitoring Plans. Sixteen Westinghouse Hanford Company facili- 
ties in the 300 Area were evaluated: 303 (A, B, C, E, F, G, J and 
K), 303 M, 306 E, 308, 309, 313, 333, 334 A, and the 340 Waste 
Handling Facility. The 303, 306, 313, 333, and 334 facilities Facility 
Effluent Monitoring Plan determinations were prepared by 
Columbia Energy and Environmental Services of Richland, Wash- 
ington. The 340 Central Waste Complex determination was 
prepared by Bovay Northwest, Incorporated. The 308 and 309 fa- 
cility determinations were prepared by Westinghouse Handford 
Company. Of the 16 facilities evaluated, 3 will require preparation 
of a Facility effluent Monitoring Plan: the 313 N Fuels Fabrication 
Support Building, 333 N Fuels fabrication Building, and the 340 
Waste Handling Facility. 26 refs., 5 figs., 10 tabs. 


743 (WHC-EP-0442) Facility effluent monitoring plan 
determinations for the 400 Area facilities: Environmental as- 
surance. Nickels, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1991. 56p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92002251. Source: OSTI; NTIS; INIS; GPO Dep. 

This Facility Effluent Monitoring Plan determination resulted from 
an evaluation conducted for the Westinghouse Hanford Company 
400 Area facilities on the Hanford Site. The Facility Effluent Moni- 
toring Plan determinations have been prepared in accordance with 
A Guide for Preparing Hanford Site Facility Effluent Monitoring 
Plans. Two major Westinghouse Hanford Company facilities in the 
400 Area were evaluated: the Fast Flux Test Facility and the Fuels 
Manufacturing and examination Facility. The determinations were 
prepared by Westinghouse Hanford Company. Of these two facili- 
ties, only the Fast Flux Test Facility will require a Facility Effluent 
Monitoring Plan. 7 refs., 5 figs., 4 tabs. 


744 (WHC-EP-0446) Quality Assurance Project Plan for 
Facility Effluent Monitoring Plan activities: Environmental as- 
surance. Nickels, J.M. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1991. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92002300. Source: OSTI; NTIS; INIS; GPO Dep. 

This Quality Assurance Project Plan addresses the quality assur- 
ance requirements for the Facility Monitoring Plans of the overall 
site-wide environmental monitoring plan. This plan specifically 
applies to the sampling and analysis activities and continuous mon- 
itoring performed for all Facility Effluent Monitoring Plan activities 
conducted by Westinghouse Hanford Company. It is generic in ap- 
proach and will be implemented in conjunction with the specific 
requirements of individual Facility Effluent Monitoring Plans. This 
document is intended to be a basic road map to the Facility Efflu- 
ent Monitoring Plan documents (i.e., the guidance document for 
preparing Facility Effluent Monitoring Pians, Facility Effluent Moni- 
toring Plan determinations, management plan, and Facility Effluent 
Monitoring Plans). The implementing procedures, plans, and in- 
Structions are appropriate for the control of effiuent monitoring 
plans requiring compliance with US Department of Energy, US En- 
vironmental Protection Agency, state, and local requirements. This 
Quality Assurance Project Plan contains a matrix of organizational 
responsibilities, procedural resources from facility or site manuals 
used in the Facility Effluent Monitoring Plans, and a list of the ana- 
lytes of interest and analytical methods for each facility preparing a 
Facility Effiuent Monitoring Plan. 44 refs., 1 figs., 2 tabs. 


2206 Research, Test, and Experimental Reactors 
Refer also to citation(s) 728, 769, 798 


2207 Plutonium and Isotope Production Reactors 


Refer also to citation(s) 637, 736, 773, 774, 781, 782, 783, 784, 
800, 1808, 2517 


745 (ARH-1503-Del.) 200 Areas operation monthly re- 
port, March 1970. Atlantic Richfield Hanford Co., Richland, WA 
(United States). 23 Apr 1970. 55p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE92001751. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Activities at the 200 area of Hanford for March 1970 are pre- 
sented. Topics discussed include a radiation incident in the B plant, 
solvent extraction, uranium oxide inventories, plutonium processing 
facility activities, and incinerator operation. (GHH) 


746 (ECN-}-91-026) Safety aspects of HFR technical op- 
eration: Annual report 1989. Tas, A. (ed.). Netherlands Energy 
Research Foundation, Petten (Netherlands). Apr 1991. 24p. (In 
Dutch). Order Number DE92603394. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This annual report reports on the safety aspects of the technical 
operation of the High Flux Reactor, Petten during 1989. (H.W.). 4 
figs.; 3 tabs. 


747 (HW-7-6391-Del.) Hanford Engineer Works monthly 
report, May 1947. Hanford Works, Richland, WA (United States). 
13 Jun 1947. 165p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE91018769. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report details work at the Hanford Works for the month of 
May, 1947. Several departmental progress reports are contained. 


748 (HW-8931-Del.) Hanford Works monthly report, Jan- 
uary 1948. Hanford Works, Richland, WA (United States). 20 Feb 
1948. 239p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91018565. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities at the Hanford Works during the 
month of January 1948. (Fl) 


749 (HW-11449) Hanford Works monthly report for Oc- 
tober 1948. Hanford Works, Richland, WA (United States). 26 Nov 
1948. 270p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (HAN—20213). Order 
Number DE92001664. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This document details activities of the Hanford Works during the 
month of October 1948. (Fl) 


750 (HW-17410-Del.) Hanford Works monthly report, 
March 1950. Hanford Works, Richland, WA (United States). 20 Apr 
1950. 345p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE91018566. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details the activities of the Hanford Works during 
the month of March 1950. (Fl) 


751 (HW-17660-Del.) Hanford Works monthly report, 
April 1950. Hanford Works, Richland, WA (United States). 19 May 
1950. 353p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-76RL01830. Order Number 
DE91018568. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities at the Hanford Works during the 
month of April 1950. (Fl) 


752 (HW-19709) A survey of process water quality. Fr- 
yar, R.M. Hanford Works, Richland, WA (United States). 19 Dec 


1950. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-76RL01830. Order Number 
DE92001846. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A comprehensive survey is being undertaken to evaluate the 
cooling water supply to the 105-piles in order to determine opti- 
mum conditions for pile cooling water both as a quantity and 
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quality. While little can be said to belittle the engineering which 
went into the original water plant design, it is nevertheless logical 
in light of six years operating experience, especially since there 
has been little done to improve these facilities, that a comprehen- 
sive study be made which could lead to economic and productive 
gains. The primary function of the cooling water is to remove the 
heat of reaction of the pile. However, while serving its primary 
function, the water supply must also satisfactory for film formation, 
corrosion rates, abrasive action, and slime build-up in the process 
tubes as well as having low radioactive characteristics as it leaves 
the pile. Thus, it is impossible to divorce the problem of water 
quantity from the problem of water quality. It is not unreasonable to 
expect that by improving the water quality improved results will led 
to increased power levels for the same quantity of cooling water. It 
is logical then, the first approach to the water problem be a study 
of water quality in order to determine if increased production rates 
can be obtained with the present water equipment. Thus, this re- 
port will deal with the variables of water quality and their effects in 
the process tube. 


753 (HW-26376-Del.) Hantord Works monthly report for 
November 1952. Hanford Works, Richland, WA (United States). 23 
Dec 1952. 376p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (HAN—48244-Del.). Or- 
der Number DE92001665. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This document details activities of the Hanford Works for the 
month of November 1952. (Fl) 


754 (HW-34847-Pt.11) KW reactor incident-investigation 
record: Operations Startup Program, Part 11. General Electric 
Co., Richland, WA (United States). Hanford Atomic Products Oper- 
ation. 11 Feb 1955. 120p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92001734. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Due to the design changes an extensive testing program must 
be conducted during the loading of the reactor for production oper- 
ation. The start up conditions and program for the K reactors have 
been jointly developed by personnel of KW Operations and Pile 
Physics. The start up program, which is estimated to require ap- 
proximately 24 days will measure the reactivity changes of the 
reactor under various conditions in order to determine the charac- 
teristics for safe and efficient operation. The start up and testing 
program will be accomplished in three steps. The first step to be 
completed before loading of uranium starts will consist of: (1) func- 
tional testing of all safety, control and instrumentation systems; (2) 
receipt and inspection of all uranium and special metal; (3) inspec- 
tion of process tubes, loading of downstream dummies and 
functional testing of all service equipment. The second phase of 
the program includes loading the reactor with uranium slugs. Dur- 
ing this loading a number of tests will be made as the size of the 
reactor loading increases. The third section of the start up program 
will be final preparation for production operation and the testing of 
water and power back-up facilities. This document provides the 
procedures to be followed. 


755 (HW-37110-Del.) Production Tests 105 Series, 
February 5, 1957. Steach, R.L. Hanford Works, Richland, WA 
(United States). 1957. 631p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-76RL01830. Order Num- 
ber DE92002900. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This bibliography is a compilation of reports on 105 Production 
Tests. It includes all tests covering engineering and physics experi- 
ments and HAPO originated special irradiation requests. Offsite 
originated special irradiation requests issued under the 105 Series 
may be found in HW-37111, “Bibliography of special Irradiation Re- 
quests, " M.E. HasbroucK. The bibliography has bee compiled in 
loose leaf form to facilitate revision. It will be revised periodically as 
new test authorizations are issued and final reports on existing 
tests are written. The pagination is derived from the production test 
numbers, e.g., PT 105-522-E is found on pages 522E-1 and 522E- 
2. A brief explanation of the numbering system used for the 105 
Production Tests is contained on pages 6 and 7. The tests are ar- 
ranged numerically according to the significant portion of the test 
number. Within this numerical arrangement they are arranged al- 
phabetically according to suffix, i.e., PT 105-1-MR, PT 105-1-N, PT 


105-1-P, etc. The DCR Production Tests and the MR Process 
Tests are compiled separately. The reports on each production test 
are arranged chronologically except in a few cases where an alter- 
nate arrangement seemed more logical. The 313-105-M series will 
be found in the bibliography, “Production Tests, 313, 314, 305 Se- 
ries,” to be published. Indexes are included for subject, author, 
report number, HAPO irradiation service requests and reactors in 
which the tests were performed. 


756 (HW-54291) Irradiation Processing Department 
monthly record report, December 1957. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
21 Jan 1958. 151p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (HAN—68099- 
Del.). Order Number DE92000584. Source: OSTI; NTIS (US Sales 
Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of December 1957. (Fl) 


757 (HW-59717) Hanford Laboratories Operation 
monthly activities report, March 1959: Preliminary report. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 15 Apr 1959. 137p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE92000579. Source: OSTI; NTIS; GPO Dep. 

This document details activities of the Hanford Laboratories Op- 
eration during the month of March 1959. (Fl) 


758 (HW-60594) Irradiation Processing Department 
monthly record report, May 1959. Hanford Works, Richland, WA 
(United States). 19 Jun 1959. 128p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-87RL10930. 
(HAN-72569). Order Number DE92001730. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This document details activities of the irradiation processing de- 
partment during the month of May 1959. Topics discussed include 
research and engineering operation, production and reactor opera- 
tion, facilities engineering, employee relations, financial operation, 
and new production reactor operation. (GHH) 


759 (HW-69835-Del.) Irradiation Processing Department 
monthly report, May 1961. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 15 Jun 1961. 
83p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-87RL10930. (HAN-79017-Del.). Order Number 
DE92001666. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This document is the May 1961 Monthly Report from the Irradia- 
tion Processing Department of the Hanford Atomic Products 
Operation. A summary of activity is provided for the following 
areas: Research and Engineering; Manufacturing; Facilities Engi- 
neering; the New Production Reactor Project; Financial Data and 
Labor Relations. Also included is a list of significant reports issued, 
trips by HAPO personnel and a visitor list. 38 refs., 30 tabs. (MHB) 


760 (HW-83000) Hanford Laboratories monthly activities 
report, June 1964. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 15 Jul 1964. 162p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92000582. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document details activities of the Hanford Laboratories dur- 
ing the month of June 1964. (Fl) 
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Refer also to citation(s) 1871 


761 (ANL/CP-74388) Development of nuclear fuels and 
materials for propulsion systems for SEI. Bhattacharyya, S.K. 
(Argonne National Lab., IL (United States)); Olsen, C.S.; Titran, 
R.H. Argonne National Lab., IL (United States). [1991]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9109226-21: AIAA/NASA/OAI confer- 
ence on advanced space exploration initiative (SE!) technologies, 
Cleveland, OH (United States), 3-4 Sep 1991). Order Number 
DE92000367. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Nuclear propulsion has been identified as an enabling technol- 
ogy in meeting the missions of the Space Exploration Initiative 
(SEl). Both Nuclear Thermal Propulsion (NTP) and Nuclear Electric 
Propulsion (NEP) have roles to play in the initiative. Of the numer- 
ous specific development items that need to be undertaken for 
these technologies, nuclear fuels and materials are considered by 
experts as the most challenging and therefore requiring early atten- 
tion. One of the six panels organized by the NASA/DOE/DoD 
Steering Committee to help plan the nuclear propulsion develop- 
ment tasks was dedicated to nuclear fuels, materials and related 
technologies. The Panel was composed of volunteer representa- 
tives from most of the DOE laboratories and from NASA and DoD 
laboratories. In addition, industry “observers” provided significant 
input to the Panel deliberations. The Panel used the concepts pre- 
sented at the 1990 Workshop on NTP and NEP as the bases for its 
fuels and materials development tasks. Since the goal is to achieve 
Technology Readiness Level (TRL) 6 by 2006, only the solid core 
concepts were considered in detail. It was concluded that there 
were classes of fuels and materials that had the potential to meet 
the demanding temperature and lifetime requirements for SEI. 
Plans for the development of fuels and materials were prepared. A 
full development plan is going to involve the construction of several 
major new facilities and the modification of many existing ones. For 
the fuels, areas of commonality have been explored to allow for ef- 
fective early activity while the downselection process to focus the 
development takes place. For materials, the lack of definition of 
candidate selection by the concept proposers makes this somewhat 
more difficult. Careful coordination of the work will be essential to 
keep the development and characterization of fuels and materials 
on schedule and costs within bounds. 2 refs., 3 figs., 8 tabs. 


762 (BNL-46294) Assessment of the use of H2, CHg, 
NH, and CO, as NTR propellants. Selcow, E.C.; Davis, R.; 
Perkins, K.; Ludewig, H.; Cerbone, R.J. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-920104—7: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE91014794. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In this paper the effect of changing from the traditional Nuclear 
Thermal Rocket (NTP) coolant, hydrogen, to several alternative 
coolants were studied. Hydrogen is generally chosen as an NTP 
coolant, since its use maximizes the specific impulse for a given 
operating temperature. However, there are situations in which it 
may not be available or optimal. The alternative coolants which 
were considered are ammonia, methane, and carbon dioxide. A 
particle bed reactor (PBR) generating 200 MW and cooled by 
hydrogen was used as the baseline against which all the compar- 
isons were made. Both 19 and 37 elements cores were 
considered. The larger number of elements was found to be nec- 
essary in the case of carbon dioxide. The coolant reactivity worth 
was found to be directly proportional to the hydrogen coolant con- 
tent. It was found that due to difference in the thermophysical 
proportions of the coolant that it would not be possible to use one 
reactor for all the coolants. The reactor would have to be con- 
structed specifically for a coolant type. 1 ref., 1 fig., 4 tabs. 


763 (LA-UR-91-2861) Preliminary computational investi- 
gation of an open cycle gas core rocket. Howe, S.D.; Bowers, 
R.L. Los Alamos National Lab., NM (United States). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (AIAA-91-3516;CONF-9109226-20: 
AIAA/NASA/OAI conference on advanced space exploration initia- 
tive (SEI) technologies, Cleveland, OH (United States), 3-4 Sep 
1991). Order Number DE92000315. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Recent studies and reviews by several national level committees 
have identified nuclear propulsion systems as necessary for the 
Space Exploration Initiative. Reducing the round trip time for a 
manned Mars mission has been recognized as a high priority. Al- 
though the solid core nuclear rocket provides a significantly higher 
performance than chemical propulsion, the gas core nuclear rocket 
could provide even better performance resulting in much shorter 
mission profiles. Initial assessment of gas core concepts may be 
possible using coupled computational models. We have initiated an 


assessment of some existing computer code capabilities and ap- 
plied the codes to some preliminary geometries. Some results of 
both criticality and fluid flow calculations will be presented. 12 refs., 
3 figs., 1 tab. 


764 (LA-UR-91-3201) Nuclear thermal rocket clustering: 
ll, Monte Carlo analyses of neutronic, thermal, and shielding 
eftects. Houts, M.G.; Buksa, J.J. Los Alamos National Lab., NM 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
920104-12: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE92002366. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Monte Carlo analyses of a cluster of nuclear thermal rockets 
(NTRs) have been performed using the code MCNP (Briesmeister 
1986). Three effects of clustering have been analyzed: neutronic 
coupling, nuclear heating in a shutdown engine, and radiation scat- 
tering. Preliminary results indicate that while clustering effects 
should be taken into account, they will not have a significant effect 
on engine design or operation. More detailed analyses should be 
performed as engine and vehicle design progresses, although the 
basic conclusions of this study are not expected to change. 3 refs. 


765 (LA-UR-91-3295) Nuclear thermal rocket clustering: 
1, A summary of previous work and relevant issues. Buksa, 
J.J.; Houts, M.G. Los Alamos National Lab., NM (United States). 
14 Jul 1991. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920104—13: 9. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 13-16 Jan 1992). Order Number DE92002374. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A general review of the technical merits of nuclear thermal 
rocket clustering is presented. A summary of previous analyses 
performed during the Rover program is presented and used to as- 
sess clustering in the context of projected Space Exploration 
Initiative missions. A number of technical issues are discussed in- 
cluding cluster reliability, engine-out operation, neutronic coupling, 
shutdown core power generation, shutdown reactivity requirements, 
reactor kinetics, and radiation shielding. 7 refs., 3 figs., 2 tabs. 


766 (PNL-SA-29887) PEGASUS: An integrated power 
and propulsion system for the space exploration initiative. 
Coomes, E.P.; Dagle, J.E. Pacific Northwest Lab., Richland, WA 
(United States). Sep 1991. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9109226-19: AIAA/NASA/OAI conference on advanced 
space exploration initiative (SEI) technologies, Cleveland, OH 
(United States), 3-4 Sep 1991). Order Number DE92000145. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The advantages of using electric propulsion are well known in 
the aerospace community. The high specific impulse and, there- 
fore, lower propellant requirements, make it a very attractive option 
for the Space Exploration Initiative (SEI). Recent studies have 
shown that nuclear electric propulsion (NEP) is not only attractive 
for the transport of cargo, but that fast-piloted missions to Mars are 
possible as well, with alphas on the ordér of 7.5 kg/Kw. An ad- 
vanced NEP system with a specific power (alpha) of 2.5 kg/kW or 
less would significantly enhance the manned mission option of 
NEP by reducing the trip time even further. This paper describes 
an advanced system that combines the PEGASUS Drive with sys- 
tems of the Rotating Multimegawatt Boiling Liquid Metal (RMBLR) 
power system that was developed as part of the US Department of 
Energy's (DOE) multimegawatt program, and was jusi recently de- 
classified. In its original configuration, the PEGASUS Drive was a 
10-MWe propulsion system. The RMBLR was a 20-MW electric 
power system. By combining the two, a second-generation PEGA- 
SUS Drive can be developed with an alpha of less than 2.5 kg/kW. 
This paper will address the technology advancements incorporated 
into the PEGASUS Drive, the analysis of a fast-piloted and un- 
manned cargo transport Mars mission, and the integration of laser 
power beaming to provide surface power. 15 refs., 3 figs., 5 tabs. 


767 (SAND-91-1558C) A fission fragment reactor con- 
cept for nuclear space propulsion. Suo-Anttila, A.J.; Parma, E.J.; 
Wright, S.A.; Vernon, M.E.; Pickard, P.S. Sandia National Labs., Al- 
buquerque, NM (United States). [1991]. 5p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-920104-9: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE91018000. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Sandia National Laboratory (SNL) has proposed a new nuclear 
thermal propulsion concept that uses fission fragments to directly 
heat the propellant up to 1000K or higher above the material 
temperatures. The concept offers significant advantages over tradi- 
tional solid core nuclear rocket concepts because of higher 
propellant exit temperatures while at the same time providing for 
more reliable operation due to lower structure temperatures and 
lower power densities. The concept can be operated in either 
steady state or pulsed modes. The engine consists of tubular mod- 
ules, each with its own pressure boundary and rocket nozzle. The 
steady state mode requires a large engine with a reflector for criti- 
cality, provides high thrust and high ISP. The pulse mode utilizes a 
driver reactor for criticality, can be considerably smaller with lower 
but scaleable thrust. The pulse mode does require an external heat 
radiator for reactor cooling, which limits its duty cycle. 


2209 Reactor Safety 


Refer also to citation(s) 370, 371, 372, 382, 383, 384, 387, 656, 
729, 730, 731, 739, 741, 1374, 2577 


768 (ANL/CP-73872) Passive safety features of low 
sodium void worth metal fueled cores in a bottom supported 
reactor vessel. Chang, Y.I. (Argonne National Lab., IL (United 
States)); Marchaterre, J.F.; Wade, D.C.; Wigeland, R.A.; Kumaoka, 
Yoshio; Suzuki, Masao; Endo, Hiroshi; Nakagawa, Hiroshi. Ar- 
gonne National Lab., IL (United States). [1991]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-911001—14: International conference on fast 
reactor systems and fuel cycles, Kyoto (Japan), 27 Oct - 1 nov 
1991). Order Number DE91018620. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A study has been performed on the passive safety features of 
low-sodium-void-worth metallic-fueled reactors with emphasis on 
using a bottom-supported reactor vessel design. The reactor core 
designs included self-sufficient types as well as actinide burners. 
The analyses covered the reactor response to the unprotected, i.e. 
unscrammed, transient overpower accident and the loss-of-flow ac- 
cident. Results are given demonstrating the safety margins that 
were attained. 4 refs., 4 figs., 2 tabs. 


769 (BNL-46578) Seismic hazard studies for the High 
Flux Beam Reactor at Brookhaven National Laboratory. 
Costantino, C.J. (City Coll., New York, NY (United States). Dept. of 
Civil Engineering); Heymsfield, E.; Park, Y.J.; Hofmayer, C.H. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9110122-9: Natural phenom- 
ena hazards mitigation conference, St. Louis, MO (United States), 
15-18 Oct 1991). Order Number DE92000478. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper presents the results of a calculation to determine the 
site specific seismic hazard appropriate for the deep soil site at 
Brookhaven National Laboratory (BNL) which is to be used in the 
risk assessment studies being conducted for the High Flux Beam 
Reactor (HFBR). The calculations use as input the seismic hazard 
defined for the bedrock outcrop by a study conducted at Lawrence 
Livermore National Laboratory (LLNL). Variability in site soil proper- 
ties were included in the calculations to obtain the seismic hazard 
at the ground surface and compare these results with those using 
the generic amplification factors from the LLNL study. 9 refs., 8 
figs. 


770 (BNL-NUREG-46565) Strategies and criteria for risk- 
based configuration control. Samanta, P.K. (Brookhaven 
National Lab., Upton, NY (United States)); Kim, I.S.; Vesely, W.E. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 10p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-910931-— 
1: 12. European conference on surface science, Stockholm 


(Sweden), 9-12 Sep 1991). Order Number DE92000480. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A configuration, as used here, is a set of component operability 
or statuses that define the state of a nuclear power plant. Risk- 
based configuration control is the management of component 
configurations using a risk perspective to control risk and assure 
safety. If the component configurations that have high risk implica- 
tions do not occur then the risk from the operation of nuclear 
power plants would be minimal. The control of component configu- 
rations, i.e., the management of component statuses, so that the 
risk from components being unavailable is minimized, becomes dif- 
ficult because the status of a standby safety system component is 
often not apparent unless it is tested. In this paper, we discuss the 
strategies and criteria for risk-based configuration control in nuclear 
power plants. In developing these strategies and criteria, the pri- 
mary objective is to obtain more direct risk control but the added 
benefit is the effective use of plant resources. Implementation of 
such approaches can result in replacement/modification of parts of 
Technical Specifications. Specifically, the risk impact or safety im- 
pact of a configuration depends upon four factors: (1) The 
configuration components which are simultaneously down (i.e., in- 
operable); (2) the backup components which are known to be up 
(i.e., operable); (3) the duration of time the configuration exists (the 
outage time); and (4) the frequency at which the configuration oc- 
curs. Risk-based configuration control involves managing these 
factors using risk analyses and risk insights. In this paper, we dis- 
cuss each of the factors and illustrate how they can be controlled. 
The information and the tools needed in implementing configuration 
control are also discussed. The risk-based calculation requirements 
in achieving the control are also delineated. 4 refs., 4 figs., 1 tab. 


771 (CEA-DAS—741) PWR severe accident mitigation 
measures, the french point of view. Duco, J.; L’'Homme, A.; 
Queniart, D. CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. d’Analyse de Surete. 1990. 16p. 
(CONF-901024—: 2. international conference on containment de- 
sign and operation, Toronto (Canada), 14-17 Oct 1990). Order 
Number DE92721177. Source: OSTI; NTIS (US Sales Only). 
French studies have early considered the fact that, despite all 
the precautions taken, the possibility of severe accidents cannot be 
absolutely excluded; these accidents include core meltdown and a 
more or less significant loss, at an early or later stage, of the con- 
finement of the radioactive substances in the containment. For a 
given scenario, one can almost always imagine a more severe sce- 
nario by postulating additional failures, but it is obvious that, as the 
severity of the imagined scenario increases, the probability of its 
occurrence tends towards zero. However, it does not appear rea- 
sonable to attempt to set a probability threshold below which the 
scenarios should be excluded. First of all, the higher the improba- 
bility of the scenarios, the greater the uncertainty in the calculation 
of their probability, with the result that the calculation is not very 
meaningful. Secondly, and more importantly, this approach ignores 
the essential problem of accident situation management. From the 
outset, French studies have been focused on controlling the devel- 
opment of these situations and mitigating their consequences by 
means of a series of appropriate actions involving, on the one 
hand, optimum use of the resources available in the installation 
during the course of the accident and, on the other hand, the tak- 
ing of protective measures for the population. To attempt to prevent 
an initial event to degenerate into a severe accident leading to 
core meltdown if the proper actions are not taken, Electricite de 
France has proposed a new operating procedure based on the 
characterization of every possible cooling state of the core. 


772 (CONF-9110236-1) Work on surveillance dosimetry 
and benchmarks used for US power reactors and for irradia- 
tion experiments. Kam, F.B.K.; Stalimann, F.W. Oak Ridge 
National Lab., TN (United States). [1991]. 5p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Working group 3 Joint Co- 
ordinating Committee on Nuclear Reactor Safety (JCCNRS) 
meeting; Oak Ridge, TN (United States); 16-18 Oct 1991. Order 
Number DE92001688. Source: OSTI; NTIS; INIS; GPO Dep. 
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773 (DUN-7342) Investigation of N Reactor scram of 
September 30, 1970. Coleman, G.C. Douglas United Nuclear, Inc., 
Richland, WA (United States). 20 Jan 1971. 104p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92001648. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

During the early phases of startup and power ascension activi- 
ties on September 30, 1970, the Hanford N Reactor received an 
automatic shutdown (scram) signal from its safety system which 
monitors reactor coolant flow. The reactor neutron absorbing safety 
rod system, which should normally function to achieve reactor 
shutdown, failed to automatically respond to the scram signal by 
inserting all withdrawn rods into the reactor core. Failure of the 
neutron poison rods to automatically insert caused the automatic 
activation of the reactor safety backup shutdown system which 
achieved an immediate and safe shutdown of the reactor. Investi- 
gation of the September 30 scram of N Reactor was accomplished 
by investigating teams from both the Atomic Energy Commission 
and Douglas United Nuclear, Inc. This report covers the investiga- 
tions, findings, and corrective actions taken by DUN as a result of 
the September 30 scram of N Reactor. Failure of the rod system to 
respond to the scram signal was conclusively determined to have 
been the result of a “sneak” circuit permitted by the shorting failure 
of multiple in-series diodes specifically designed into the rod con- 
trol circuitry to prevent this type of sneak circuit. It was also clearly 
established that at no time was the reactor in or near an unsafe 
condition. 16 figs., 4 tabs. 


774 (DUN-—7545) Annual report of operating experience 
pertinent to nuclear safety, CY-1970. Douglas United Nuclear, 
Inc., Richland, WA (United States). 3 Mar 1971. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92001650. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report is submitted to meet the requirements for annual re- 
porting to the Commission of operating experience pertinent to 
reactor safety. CY-1970 accomplishments and experiences cited in 
this document have been selected as having nuclear safety conno- 
tations which would require that they be repeated. Occurrences 
that are only indirectly related to nuclear safety or which are part of 
normal operation have not been included. 28 refs. 


775 (EUR-12320) Proceedings of second international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a 
nuclear installation. V. 1: Decision aids to offsite emergency 
management. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 424p. (CONF-8905115—: 2. in- 
ternational workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
Source: OST!; NTIS (US Sales Only); INIS. 

Since the first international workshop in 1985, the Chernobyl ac- 
cident has led to greatly increased interest in the use of computers 
as an aid to modelling the actual situation in the event of an acci- 
dent on the basis of the information then available in order to 
extrapolate in time and space, to obtain a better understanding of 
what actions might be appropriate and to investigate the potential 
influence of specific countermeasures. The proceedings provide an 
overview of the state of the art as it existed in early 1989, including 
as they do, not only contributions from Western Europe but also 
from the USA, Japan and Eastern Europe. 


776 (EUR-12320, pp. 183-195) Methods and means used 
by the SPT for evaluating accidental release consequences. 
Fabre, J. (Electricite de France (EDF), 93 - Saint-Denis (France)). 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. (in French). (CONF-8905115-: 2. international 
workshop on real-time computing of the environmental conse- 
quences of an accidental release to the atmosphere from a nuclear 


installation, Luxembourg (Luxembourg), 16-19 May 1989). In Pro- 
ceedings of the 2. International Workshop on real-time computing 
of the environmental consequences of an accidental release to the 
atmosphere from a nuclear installation. Volume 2: Decision aids to 
offsite emergency management. 386p. Order Number 
DE92602947. Source: OSTI; NTIS (US Sales Only). 

In an accident situation the nuclear power station operator is 
called on: - firstly, to estimate the likely consequences of a 
discharge using meteorological forecasts and source term expecta- 
tions; - subsequently, to evaluate the consequences of a discharge 
in progress or post-release using measurements taken in the in- 
stallation or in the environment. The presentation complements the 
paper An emergency preparedness system - the French Project 
ECRAN, and sets out from the operator's point of view: - the ob- 
jectives pursued through the course of the accident in relation to 
the distance from the site; -the methods used to supply the rele- 
vant authorities with estimates of the source term; - the means 
provided to the operators to facilitate their task; -the organization 
set up on site. 


777 (EUR-12320, pp. 229-248) Lessons learned from 
accident simulation exercises and their implications for opera- 
tion of the IPSN Centre Technique de Crise. Manesse, D. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Inst. de Protection et de Surete Nucleaire); Ney, J.; Crabol, B.; 
Ginot, P. Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (In French). (CONF-8905115—: 2. interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosphere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of the 2. International Workshop on real-time com- 
puting of the environmental consequences of an accidental release 
to the atmosphere from a nuclear installation. Volume 2: Decision 
aids to offsite emergency management. 386p. Order Number 
DE92602947. Source: OSTI; NTIS (US Sales Only). 

The Centre Technique de Crise (CTC) of the Institut de Protec- 
tion et de Surete Nucleaire (IPSN) has an important role to play in 
the event of an accident at a nuclear installation of Electricite de 
France (EdF) concerning diagnosis of the situation and forecasting 
its evolution. For this purpose the CTS is organized into various 
groups; only that responsible for the evaluation of the radiological 
consequences is considered in the present paper. Since the begin- 
ning of the eighties numerous simulations of nuclear accidents 
have been organized both by the public authorities and by the 
nuclear operators. These exercises, of growing complexity, are dis- 
tinguished according to the type of installation concerned, the 
scenario (with and without a simulator), the equipment involved, 
the participants (local and national officials), the accident phase 
used (at the time of the accident or post-accident), the use of ac- 
tual or pre-determined meteorological conditions etc.. Different 
combinations are imposed as a function of the specific aims of 
each exercise. Numerous lessons have been drawn progressively 
from these very varied exercises for the operation of the CTC and, 
in particular, of the Radiological Consequences Group. The princi- 
pal Lessons concern: development of calculation and mapping 
tools, specific liaison with the national meteorological services, 
modification of the centre's facilities, composition of the team and 
definition of the role of each of its members, improved liaison with 
the Site Evaluation Group and the provision of appropriate docu- 
mentation. The need for continuous training of duty teams in the 
form of presentations and exercises has also been confirmed. 


778 (EUR-12320, pp. 268-269) METEOTEL. Lepape, A. 
(Ministere des Transports, 75 - Paris (FR). Meteorologie Na- 
tionale). Commission of the European Communities, Luxembourg 
(Luxembourg). 1990. (In French). (CONF-8905115—: 2. interna- 
tional workshop on real-time computing of the environmental 
consequences of an accidental release to the atmosnhere from a 
nuclear installation, Luxembourg (Luxembourg), 16-19 May 1989). 
In Proceedings of the 2. International Workshop on real-time com- 
puting of the environmental consequences of an accidental release 
to the atmosphere from a nuclear installation. Volume 2: Decision 
aids to offsite emergency management. 386p. Order Number 
DE92602947. Source: OSTI; NTIS (US Sales Only). 
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779 (GA-A-20689) Operator role in the Modular High- 
Temperature Gas-Cooled Reactor’s safety approach. Dunn, 
T.D.; Silady, F.A.; Zgliczynski, J.B.; Datta, K. General Atomics, San 
Diego, CA (United States). Sep 1991. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89SF17885. 
(CONF-911104—1: Nuclear energy forum: a new strategy to build 
on, San Francisco, CA (United States), 10-13 Nov 1991). Order 
Number DE92000263. Source: OSTI; NTIS; INIS:; GPO Dep. 

This paper summarizes the approach of the Standard Modular 
High-Temperature Gas-Cooled Reactor (MHTGR) program to de- 
termine the role of the operator, discusses the safety role of the 
operator, and reviews the safety role of the operator with respect 
to the NRC Advanced Reactor Policy. 4 refs. 


780 (GRS-81) Decription of contact condensation of va- 
pors on subcooled water applied to accident calculations of 
pressurized water reactors. Hobbhahn, W. Geselischaft fuer 
Reaktorsicherheit mbH (GRS), Koeln (Germany); Bochum Univ. 
(Germany). Fakultaet fuer Maschinenbau. Jun 1991. 154p. (in Ger- 
man). Order Number DE92721710. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A model to describe contact condensation of vapor on subcooled 
water accounting for noncondensable gases in the vapor is devel- 
oped. It is applied to the analysis of LOCAs in PWRs. The 
condensation rate is determined by the heat transfer coefficient 
and the contact area between vapor and water. The heat transfer 
coefficient is based on assumptions of one-dimensional unsteady 
heat conduction and turbulence at the interface between liquid and 
vapor. The heat transfer coefficient for condensation is correlated 
by the rate of dissipation of turbulent kinetic energy. Thermal and 
mechanical nonequilibria of the liquid and the vapor phases are ac- 
counted for. The relevant parameters determining the condensation 
rate are shown and discussed in detail for a wide range of applica- 
tions. The behavior of the heat transfer coefficient and the 
interfacial area in a pressure range of 0,1 to 18 MPa and velocities 
of 0 to 50 ms is estimated. Results are compared against funda- 
mental experiments. The uncertainty for dispersed flow amounts to 
about 10% for the heat transfer coefficient and ranges between 
50% and 60% for the interfacial area. The condensation model is 
implemented in TRAC-PF1/MOD1. (orig/HP). 


781 (HW-34847-Pt.8) KW reactor incident—investigation 
record: Testimony transcript [of] C. L. Miller and A. W. Thiele 
interviews, January 26, 1955. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 11 Feb 1955. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE92001757. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document provides a transcript of interviews with C. L. 
Miller and A. W. Thiele regarding the investigation of the KW Re- 
actor incident. (Fl) 


782 (HW-34847-Pt.9) KW reactor incident—investigation 
record: Testimony transcript [of] R. W. Hooper interview, Jan- 
uary 27, 1955. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 11 Feb 1955. 32p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE92001758. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This document provides a transcript of the interview with R. W. 
Hooper with regard to the investigation of the KW Reactor incident. 
(Fl) 


783 (HW-59585) Operational incident: B Reactor, Febru- 
ary 26, 1959. Maguire, A.R. Hanford Works, Richland, WA (United 
States). 9 Mar 1959. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE92000577. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The 105-B Reactor was manually scrammed at 7:26 AM, Febru- 
ary 26, 1959, a few minutes after a ball valve was broken from the 
nozzle of Tube No. 3675. The incident occurred when an operator 
started the C Elevator in motion with the charging machine still 


connected to the tube nozzle following a routine operation of 
charging poison material into a poison column control tube. Irradi- 
ated aluminum dummies and poison material were flushed from the 
tube onto the C Elevator as a result of the broken nozzie, but not 
before personnel had evacuated the elevator and the adjacent 
work area. The maximum radiation dosage to personne! was 40 
mr. The dose rate at the near work area entrance was 10 r/hr., ap- 
proximately five minutes after the incident. Only minor equipment 
damage was incurred. Disposal of the irradiated material was ac- 
complished in a maximum radiation field of 600 mr/hr. Total outage 
time assigned to the incident is 20.2 hours. This document pro- 
vides details of this incident. 


784 (HW-61839-Rev.) Radioactive material release and 
105 Buliding pressures tor Project CG+-791: Revision. McFeron, 
D.E. (Washington Univ., Seattle, WA (United States). Dept. of Me- 
chanical Engineering). General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation; Washington Univ., 
Seattle, WA (United States). Dept. of Mechanical Engineering. 10 
Jun 1960. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE92002892. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This project provides for modifications in the existing 105 Build- 
ings for the purpose of minimizing any potential release of airborne 
radioactive materials. Specifically, the project provides for the in- 
stallation of a fog spray in the rear face enclosure and for filters in 
the exhaust plenum. It also provides for a study to be made of the 
potentials for sealing and reinforcing the building structure so that 
is might withstand an internal pressure (up to about 0.2 psig) with 
negligible leakage. The specific results of this study are directly de- 
pendent upon the oxidation model chosen to represent the various 
incidents. The model chosen, indicated by the oxidation rates, ap- 
pears to be reasonable and gives higher values that the most 
recent experimental data available. Certain building mechanical 
equipment modifications or operations such as reducing the supply 
air and insuring exhaust flow reliability under emergency conditions 
are necessary to complement these modifications. It is essential 
that the building be maintained at a slight negative pressure under 
all emergency conditions involving radiation release, unless it is 
sealed. It should be possible to insure displacement volume ab- 
sorption capability (i.e., absorption of energy released by incident 
without changing building pressure) under all but the most extreme 
emergencies. If power to the exhaust fans is lost during a full pile 
incident, the building pressure would approach + 0.1 in.wg. result- 
ing in some unfiltered leakage from an unsealed building. Lesser 
incidents would result in a lower pressure and thus lower leakage 
rates. Blockage of the normal exhaust flow path coincident with a 
full pile incident would cause the building pressure to exceed the 
building structural capabilities in a short time (~1 minute) and re- 
sult in the uncontrolled release of radiation. 8 refs., 2 figs., 4 tabs. 


785 (IAEA-TECDOC-—599) Use of probabilistic safety 
assessment to evaluate nuclear power plant technical specifi- 
cations: Report of a technical committee meeting held in 
Vienna, 18-22 June 1990. International Atomic Energy Agency, Vi- 
enna (Austria). Apr 1991. 293p. (CONF-9006379-: Technical 
committee meeting on the use of probabilistic safety assessment to 
evaluate nuclear power plant technical specifications, Vienna (Aus- 
tria), 16-22 Jun 1990). Order Number DES92603285. Source: OST]; 
NTIS (US Sales Only); INIS. 

The meeting was organized to promote the use of risk and relia- 
bility techniques to improve safety and operational flexibility of 
nuclear power plants. The 43 participants from 17 countries and 
IAEA took part in the meeting. The 23 papers which were pre- 
sented indicated that there was a worldwide recognition that risk 
and reliability techniques could be a useful tool to optimize techni- 
cal specification requirements. A separate abstract was prepared 
for each of these papers. This TECDOC, prepared by the meeting 
participants, summarizes the insights from the various papers pre- 
sented and the plenary discussions. It also presents a regulatory 
perspective for the use of PSA-based Technical Specifications in 
Member States. Finally, the proposal of a pilot study programme 
on the use of risk and reliability methods for technical specifica- 
tions optimization to be undertaken by Member States under the 
coordination of the IAEA was discussed. Refs, figs and tabs. 
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786 (IAEA-TECDOC-599, pp. 181-186) Features of 
method and program product used for probabilistic safety 
analysis of nuclear plants. Rumyantsev, A.N. (Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergiii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Karpov, V.V.; Mikhajlyuk, D.N.; 
Vasil’ev, V.I.; Vasil’ev, A.L.; Glazyrin, M.M.; Ostroumov, Yu.A.; Vek- 
sler, L.M.: Tsygankov, E.A. International Atomic Energy Agency, 
Vienna (Austria). Apr 1991. (CONF-9006379-—: Technical committee 
meeting on the use of probabilistic safety assessment to evaluate 
nuclear power pliant technical specifications, Vienna (Austria), 16- 
22 Jun 1990). In Use of probabilistic safety assessment to evaluate 
nuclear power plant technical specifications: Report of a technical 
committee meeting held in Vienna, 18-22 June 1990. 293p. Order 
Number DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 
The paper presents a method of PSA based on the formalized 
representation of a probabilistic model of an NPP process flow- 
sheet in the form of the multi-component systems and elements 
having branched linkages, including loop (feedback structures like 
networks), and considered as abstract discrete automatons of the 
"input-output" type. If the probabilistic models investigated did not 
contain any loop linkages of events, this method reverted to the 
traditional methodology of "fault trees”. An analysis of the proba- 
bilistic characteristics of failure events is complemented with the 
analysis of the confidence levels of the results obtained by using 
the enthropic methods of error handling. Probabilistic characteris- 
tics of the failure events are described in terms of functional 
dependencies of time. All initial data used for determination of 
probabilities are accompanied by error intervals. (author). 


787 (IAEA-TECDOC-—599, pp. 187-205) Development of 
basic software for PSA based technical specification evalua- 
tions. Borysiewicz, M. (institute of Atomic Energy, Otwock-Swierk 
(Poland)). International Atomic Energy Agency, Vienna (Austria). 
Apr 1991. (CONF-9006379-: Technical committee meeting on the 
use of probabilistic safety assessment to evaluate nuclear power 
plant technical specifications, Vienna (Austria), 16-22 Jun 1990). In 
Use of probabilistic safety assessment to evaluate nuclear power 
plant technical specifications: Report of a technical committee 
meeting held in Vienna, 18-22 June 1990. 293p. Order Number 
DE92603285. Source: OSTI; NTIS (US Sales Only); INIS. 

The recent findings concerning PSA application to the technical 
specifications evaluations indicate that general purpose PSA level 
1 computer programmes need to be extended to provide an effi- 
cient tool for PSA-based Technical Specifications (TS) evaluation. 
In the Institute of Atomic Energy, Swierk, the effort is focussed on: 
Development of a software environment (integrated package of 
codes and structured data bases) that facilitate computing various 
risk measures as functions of allowed outage and surveillance 
times parameters, with minimum re-analysis of minimum cut sets 
(NCS) that may already exist from PSA studies; Implementation of 
detailed component unavailability models and MCS probability cal- 
culation algorithms that account for three individual segments of 
component unavailability cycle (i.e. test, repair and between tests) 
and different testing and maintenance schemes of plant items rep- 
resented by MCS elements. The general conclusion from the work 
to data is that the use of selected PSA micro-computer codes and 
data bases integrated with mainframe versions of codes with capa- 
bilities of SETS, SEP and SOCRATES may ensure achievement of 
the above-mentioned goals. Generally, complexity of modelling and 
numerical difficulties limit the use of the Markovian process in 
safety and reliability analyses to relatively small systems. The 
areas of TS techniques, where is going to be better identified. (au- 
thor). 14 refs, 4 figs, 7 tabs. 


788 (INIS-BR-2774) The Tchernoby! milk. Fernandes 
Nadai, E.A. (Centro de Energia Nuclear na Agricultura (CENA), 
Piracicaba, SP (Brazil)); Pessenda, L.C.R.; Nascimento Filho, V.F. 
do; Ferraz, E.S.B. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). 1988 2p. (in Portuguese). (CONF- 
881289—: Week of environment, Piracicaba (Brazil), 5-9 Dec 1988). 
Order Number DE92602967. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The Tchernoby! nuclear accident contamined the milk exported to 
Brazil. A lot of analysis in this powder milk were realized in this 


powder milk were realized to identify the cesium 137 and 134 con- 
tamination. The results of the milk samples are discussed. (author). 


789 (INIS-mf-12982, pp. 1-22) Statement to the 34th ses- 
sion of the general conference of the International Atomic 
Energy Agency. Blix, H. International Atomic Energy Agency, Vi- 
enna (Austria). Jan 1991. 35p. (CONF-9009445-: 34. session of 
the general conference of the International Atomic Energy Agency, 
Vienna (Austria), 17 Sep 1990). In Statement to the 34th session 
of the general conference of the International Atomic Energy 
Agency, 17 September 1990. Statement to the 45th session of the 
United Nations general assembly, 23 October 1990. Order Num- 
ber DE92605741. Source: OSTI; NTIS (US Sales Only); INIS. 

In his statement to the 34th Session of the General Conference 
of the IAEA, the Director General Hans Blix reminded that the mis- 
sion of the IAEA is to promote the peaceful and safe uses of 
nuclear energy and, through its safeguards, to verify that nuclear 
material and installations are not diverted to non-peaceful aims. 
Much of the Agency’s work consists in steady efforts to transfer nu- 
clear knowledge and know-how in the fields of medicine, industry 
and agriculture both from industrialized to developing countries and 
between developing countries. The Director General also com- 
mented on some topics of intense international attention: the 
increasing urgency of non-proliferation assurances, especially in ar- 
eas of tension and conflict; the role of nuclear power in the context 
of growing environmental threats; the attention to nuclear safety is- 
sues in East and Central Europe in the new political situation 
which has arisen in these countries. 


790 (LA-UR-91-2874) Decommissioning a nuclear reac- 
tor. Montoya, G.M. Los Alamos National Lab., NM (United States). 
[1991]. 24p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-910981-18: Envi- 
ronmental remediation '91 conference, Pasco, WA (United States), 
8-11 Sep 1991). Order Number DE92000311. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The process of decommissioning a facility such as a nuclear re- 
actor or reprocessing plant presents many waste management 
options and concerns. Waste minimization is a primary considera- 
tion, along with protecting a personnel and the environment. Waste 
management is complicated in that both radioactive and chemical 
hazardous wastes must be dealt with. This paper presents the gen- 
eral decommissioning approach of a recent project at Los Alamos. 
Included are the following technical objectives: site characterization 
work that provided a thorough physical, chemical, and radiological 
assessment of the contamination at the site; demonstration of the 
safe and cost-effective dismantlement of a highly contaminated and 
activated nuclear-fuelded reactor; and techniques used in minimiz- 
ing radioactive and hazardous waste. 12 figs. 


791 (NUREG-1445) Regulatory analysis for the resolu- 
tion of Generic Safety Issue 29: Bolting degradation or fallure 
in nuclear power plants. Chang, T.Y. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Safety Issue 
Resolution. Sep 1991. 98p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OST]; 
NTIS; INIS; GPO. 

Generic Safety Issue (GSI)-29 deals with staff concerns about 
public risk due to degradation or failure of safety-related bolting in 
nuclear power plants. The issue was initiated in November 1982. 
Value-impact studies of a mandatory program on safety-related 
bolting for operating plants were inconclusive: therefore, additional 
regulatory requirements for operating plants could not be justified 
in accordance with provisions of 10 CFR 50.109. In addition, based 
on operating experience with bolting in both nuclear and conven- 
tional power plants, the actions already taken through bulletins, 
generic letters, and information notices, and the industry-proposed 
actions, the staff concluded that a sufficient technical basis exists 
for the resolution of GSI-29. The staff further concluded that leak- 
age of bolted pressure joints is possible but catastrophic failure of 
a reactor coolant pressure boundary joint that will lead to signifi- 
cant accident sequences is highly unlikely. For future plants, it was 
concluded that a new Standard Review Plant section should be 
developed to codify existing bolting requirements and industry- 
developed initiatives. 9 refs., 1 tab. 





134 ERA Vol. 17, No. 1 





22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 





792 (NUREG—1455) Transformer failure and common- 
mode loss of instrument power at Nine Mile Point Unit 2 on 
August 13, 1991. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of the Executive Director for Operations. 
Oct 1991. 208p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

On August 13, 1991, at Nine Mile Point Unit 2 nuclear power 
plant, located near Scriba, New York, on Lake Ontario, the main 
transformer experienced an internal failure that resulted in 
degraded voltage which caused the simultaneous loss of five unin- 
terruptible power supplies, which in turn caused the loss of several 
nonsafety systems, including reactor control rod position indication, 
some reactor power and water indication, control room annuncia- 
tors, the plant communications system, the plant process 
computer, and lighting at some locations. The reactor was subse- 
quently brought to a safe shutdown. Following this event, the US 
Nuclear Regulatory Commission dispatched an Incident Investiga- 
tion Team to the site to determine what happened, to identify the 
probable causes, and to make appropriate findings and conclu- 
sions. This report describes the incident, the methodology used by 
the team in its investigation, and presents and the team’s findings 
and conclusions. 59 figs., 14 tabs. 


793 (NUREG/CP-0118) Transactions of the nineteenth 
water reactor satety information meeting. Weiss, A.J. (comp.). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research. Oct 1991. 220p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). (CONF-911079-: 19. Nuclear Regulatory Commission 
(NRC) water reactor safety information meeting, Bethesda, MD 
(United States), 28-30 Oct 1991). Source: OSTI; NTIS; INIS; GPO. 

This report contains summaries of papers on reactor safety 
research to be presented at the 19th Water Reactor Safety Infor- 
mation Meeting at the Bethesda Marriott Hotel in Bethesda, 
Maryland, October 28-30, 1991. The summaries briefly describe 
the programs and results of nuclear safety research sponsored by 
the Office of Nuclear Regulatory Research, USNRC. Summaries of 
invited papers concerning nuclear safety issues from US govem- 
ment laboratories, the electric utilities, the Electric Power Research 
Institute (EPRI), the nuclear industry, and from the governments 
and industry in Europe and Japan are also included. The sum- 
maries have been compiled in one report to provide a basis for 
meaningful discussion and information exchange during the course 
of the meeting, and are given in the order of their presentation in 
each session. The individual summaries have been cataloged sep- 
arately. 


794 (NUREG/CR-5423) The probability of liner failure in 
a Mark-l containment. Theofanous, T.G. (California Univ., Santa 
Barbara, CA (United States). Dept. of Chemical and Nuclear Engi- 
neering); Amarasooriya, W.H.; Yan, H.; Ratnam, U. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Systems Research; California Univ., Santa Barbara, CA (United 
States). Dept. of Chemical and Nuclear Engineering. Aug 1991. 
547p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

An integrated analysis of Mark-1 liner attack in a postulated core 
melt accident is presented. The approach consists of the mecha- 
nistic treatment of the sequence of physical phenomena that lead 
to liner contact by corium debris, and their coupling through a 
probabilistic framework that allows representation of uncertainties. 
We emphasize a physically consistent treatment in each sequence 
but allow for qualitatively different scenarios to represent the range 
of behavior due to model uncertainties. The results are presented 
in a format that allows their direct use in PRAs, and, in particular, 
expert opinion is incorporated by a new methodological approach 
(first applied in our study of a-mode failure — NUREG/CR-5030) 
that involves expert review of, and comment on, a fully docu- 
mented study all under one cover. 34 refs., 90 fis., 17 tabs. 


795 (NUREG/CR-5757) Verification of piping response 
calculations of SMACS code with data from seismic testing of 
an in-plant piping system. Srinivasan, M.G. (Argonne National 
Lab., IL (United States)); Kot, C.A.; Hsieh, B.J. Argonne National 
Lab., IL (United States); Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Engineering. Sep 1991. 195p. 


Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (ANL-91/25). 
Source: OSTI; NTIS; INIS. 

The objective of this effort was to evaluate the piping analysis 
part of the SMACS code for estimating the response of realistic 
piping systems subjected to seismic excitation, given as multiple, 
independent support acceleration histories. The experimental data 
from the seismic testing of an in-plant piping system at the HDR 
Test Facility in Germany were used for this purpose. Of the six 
different support systems tested, two were selected for the evalua- 
tion: one a “stiff” configuration containing both struts and snubbers, 
and the other, a more flexible configuration with no snubbers. De- 
scribed are the analytical modeling, calculations, and results of the 
posttest simulation of two sets each for both support 
configurations, with excitations at 100% and 200/300% of safe- 
shutdown-earthquake loading. Almost all the calculated peak 
response quantities were smaller (by different amounts) than the 
corresponding test measurements. However, pipe displacements 
and bending stresses were better estimated than the pipe acceler- 
ations and support forces. The discrepancies are mainly 
attributable to the inability of the linear analysis to model the non- 
linear behavior of the VKL piping system, characterized by gaps in 
support connections and the friction at pipe clamps. A similar trend 
of underestimating test responses was observed in the linear anal- 
yses performed by other investigators. 13 refs., 14 figs., 8 tabs. 


796 (NUREG/CR-5764) Auxiliary feedwater system risk- 
based inspection guide for the Ginna Nuclear Power Plant. 
Pugh, R. (Pacific Northwest Lab., Richland, WA (United States)); 
Gore, B.F.; Vo, T.V.; Moffitt, N.E. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Radiation Protection and 
Emergency ‘Preparedness; Pacific Northwest Lab., Richland, WA 
(United States). Sep 1991. 30p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (PNL-7594). Source: OSTI; NTIS; INIS; GPO. 

In a study sponsored by the US Nuclear Regulatory Commission 
(NRC), Pacific Northwest Laboratory has developed and applied a 
methodology for deriving plant-specific risk-based inspection guid-' 
ance for the auxiliary feedwater (AFW) system at pressurized water 
reactors that have not undergone probabilistic risk assessment 
(PRA). This methodology uses existing PRA results and plant oper- 
ating experience information. Existing PRA-based inspection 
guidance information recently developed for the NRC for various 
plants was used to identify generic component failure modes. This 
information was then combined with plant-specific and industry- 
wide component information and failure data to identify failure 
modes and failure mechanisms for the AFW system at the selected 
plants. Ginna was selected as the eighth plant for study. The prod- 
uct of this effort is a prioritized listing of AFW failures which have 
occurred at the plant and at other PWRs. This listing is intended 
for use by NRC inspectors in the preparation of inspection plans 
addressing AFW risk-important components at the Ginna plant. 23 
refs., 1 fig., 1 tab. 


797 (NUREG/CR-5784) Fitness for duty in the nuclear 
power industry: A review of the first year of program pertfor- 
mance and an update of the technical issues. Durbin, N. 
(Battelle Human Affairs Research Center, Seattle, WA (United 
States)); Moore, C.; Grant, T.; Fleming, T.; Hunt, P.; Martin, R.; 
Murphy, S.; Hauth, J.; Wilson, R.; Bittner, A.; Bramwell, A.; 
Macaulay, J.; Olson, J.; Terrill, E.; Toquam, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Reactor In- 
spection and Safeguards; Battelle Human Affairs Research Center, 
Seattle, WA (United States); Pacific Northwest Lab., Richland, WA 
(United States). Sep 1991. 182p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Con- 
tract ACO6-76RL01830. (PNL—7795;BHARC—700/91/025). Source: 
OSTI; NTIS; INIS. 

This report presents an overview of the NRC licensees’ imple- 
mentation of the FFD program during the first full year of the 
program's operation and provides new information on a variety of 
FFD technical issues. The purpose of this document is to 
contribute to appropriate changes to the rule, to the inspection pro- 
cess, and to other NRC activities. It describes the characteristics of 
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licensee programs, discusses the results of NRC inspections, up- 
dates technical information covered in previous reports, and 
identifies lessons learned during the first year. Overall, the experi- 
ence of the first full year of licensees’ FFD program operations 
indicates that licensees have functioning fitness for duty programs 
devoted to the NRC rule’s performance objectives of achieving 
drug-free workplaces in which nuclear power plant personnel are 
not impaired as they perform their duties. 96 refs., 14 tabs. 


798 (ORNL/TM-11914) Seismic hazard evaluation for the 
high-flux isotope reactor (HFIR) Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee: Final report. McGuire, R.K. (Risk 
Engineering, Inc., Golden, CO (United States)); Toro, G.R. Oak 
Ridge National Lab., TN (United States); Pickard, Lowe and Gar- 
rick, Inc., Newport Beach, CA (United States). Sep 1991. 97p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92002392. Source: 
OSTI; NTIS; GPO Dep. 

This study investigates the probabilistic hazard of earthquake- 
induced ground shaking at the HFIR facility, Oak Ridge, 
Tennessee. These results will be used to calculate plant response 
and potential effects in a Probabilistic Risk Assessment (PRA). For 
this purpose, several guidelines apply to this work. First, both the 
frequency of exceedance and the uncertainty in frequency of ex- 
ceedance of various ground motion levels must be represented. 
These are required by the PRA so that the frequency and uncer- 
tainty of various possible plant states can be expressed. Second, 
there is a deliberate attempt to provide an unbiased distribution of 
frequencies of exceedance, i.e. to present results that are neither 
conservative nor unconservative. This is consistent with the goals 
of a PRA, to provide unbiased estimates of plant effects from 
which appropriate decisions (for instance about evaluating existing 
levels of seismic design) can be reached. Recent intensive studies 
of seismic hazard in the central and eastern United States (CEUS) 
have been completed by the Electric Power Research Institute 
(EPRI). These studies represent major efforts to characterize the 
seismic hazard for nuclear power plants in the CEUS, and use the 
most recent, up-to-date understandings of seismicity and ground 
motion relations for the region. With these studies as a resource, 
the current effort relies exclusively on the seismicity and ground 
motion assumptions therein to formulate seismic hazard curves for 
the HFIR facility. The interpretation of these studies to derive 
seismic hazard curves in a format suitable for input to a PRA is de- 
scribed in this report. 29 refs., 40 figs., 22 tabs. 


799 (SAND-90-2138) Experimental results of direct con- 
tainment heating by high-pressure melt ejection into the 
Surtsey vessel: The DCH-3 and DCH-4 tests. Allen, M.D. (San- 
dia National Labs., Albuquerque, NM (United States)); Pilch, M.; 
Brockmann, J.E.; Tarbell, W.W.; Nichols, R.T.; Sweet, D.W. Sandia 
National Labs., Albuquerque, NM (United States). Aug 1991. 249p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO4-76DP00789. Order Number DE92001670. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Two experiments, DCH-3 and DCH-~4, were performed at the 
Surtsey test facility to investigate phenomena associated with a 
high-pressure melt ejection (HPME) reactor accident sequence re- 
sulting in direct containment heating (DCH). These experiments 
were performed using the same experimental apparatus with identi- 
cal initial conditions, except that the Surtsey test vessel contained 
air in DCH-3 and argon in DCH-4. Inerting the vessel with argon 
eliminated chemical reactions between metallic debris and oxygen. 
Thus, a comparison of the pressure response in DCH-3 and DCH- 
4 gave an indication of the DCH contribution due to metal/oxygen 
reactions. 44 refs., 110 figs., 43 tabs. 


800 (WHC-SA-1145) Designation of facility usage cate- 
gories for Hanford Site facilities. Woodrich, D.D.; Ellingson, 
D.R.; Scott, M.A.; Schade, A.R. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9110122-11: Natural phenomena hazards mitigation con- 
ference, St. Louis, MO (United States), 15-18 Oct 1991). Order 
Number DE92001627. Source: OSTI; NTIS; INIS; GPO Dep. 


This report summarizes the Hanford Site methodology used to 
ensure facility compliance with the natural phenomena design crite- 
ria set forth in the US Department of Energy Orders and guidance. 
The current Hanford Site methodology for Usage Category designa- 
tion is based on an engineered feature’s safety function and on the 
feature’s assigned Safety Class. At the Hanford Site, Safety Class 
assignments are deterministic in nature and are based on teh con- 
sequences of failure, without regard to the likelihood of occurrence. 
The report also proposes a risk-based approach to Usage Category 
designation, which is being considered for future application at the 
Hanford Site. To establish a proper Usage Category designation, 
the safety analysis and engineering design processes must be cou- 
pled. This union produces a common understanding of the safety 
function(s) to be accomplished by the design feature(s) and a 
sound basis for the assignment of Usage Categories to the appro- 
priate systems, structures, and components. 4 refs., 9 figs., 1 tab. 


801 (WHC-SA-1290) Situational simulations in interac- 
tive video. Smith, L.J. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1991. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO6-87RL10930. (CONF- 
9108176-1: Interactive videodisc in education and training, 
Arlington, VA (United States), 21-23 Aug 1991). Order Number 
DE92002113. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Hanford Company Advanced Training 
Technologies section is using situational simulations in several In- 
teractive Video training courses. Two applications of situational 
simulations will be discussed. In the first, used in the Hanford Gen- 
eral Employee Training course, the student evaluates employee's 
actions in simulations of possible workplace situations. In the sec- 
ond, used in the Criticality Safety course, students must follow 
well-defined procedures to complete tasks. Design and incorpora- 
tion of situational simulations will be discussed. 3 refs. 


24 POWER TRANSMISSION AND DISTRI- 
BUTION 


802 (DOE/ER/40374-47) CW 100MW microwave power 
transfer in space. Takayama, K. (Houston Univ., TX (United 
States). Inst. tor Beam Particle Dynamics); Hiramatsu, S.; Shiho, 
M. Houston Univ., TX (United States). Dept. of Physics. [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-87ER40374. (CONF-910505—421: 1991 institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE92002430. Source: OSTI; NTIS; INIS; GPO Dep. 

A proposal is made fer high-power microwave transfer in space. 
The concept consists in a microwave power station integrating a 
multistage microwave free-electron laser and asymmetric dual- 
reflector system. Its use in space is discussed. 9 refs., 2 figs., 1 
tab. 


2401 Power Systems 
Refer also to citation(s) 766 


803 (PNL-SA-19130) Space exploration initiative mis- 
sion architectures utilizing space power generation and 
distribution. Bamberger, J.A.; Coomes, E.P.; Dagle, J.E. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9109226-18: AIAA/NASA/OAI 
conference on advanced space exploration initiative (SEl) technolo- 
gies, Cleveland, OH (United States), 3-4 Sep 1991). Order Number 
DE92000144. Source: OST!; NTIS (US Sales Only); GPO Dep. 
Energy is the key to mankind's future exploration, development, 
and utilization of space. In his address commemorating the 20th 
anniversary of the APOLLO-11 lunar landing, President Bush out- 
lined the objectives of the United States Space Program. The 
priorities include the space station, a lunar base, and a manned 
Mars mission. The availability of safe, reliable, and lightweight en- 
ergy sources in space provides the foundation to support the 
missions that accomplish the space program objectives President 
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Bush presented. However, the availability of power in space is cur- 
rently constrained by the “Ever-Ready Energizer’ approach 
individual power sources tailored to each application for each mis- 
sion. This paper describes an alternative approach to power 
generation and distribution in outer space known as power beam- 
ing, an integrated power generation and distribution network that 
will open space to many new applications. Power beaming is the 
basis for a completely new space power architecture and a fully in- 
tegrated, transportable space power infrastructure. The power- 
beaming infrastructure begins with the early deployment, just after 
the turn of the century, of a power-beaming architecture to support 
near-Earth systems and missions. This architecture and the terres- 
trial infrastructure supporting it is then replicated as mankind 
explores farther into the solar system. By modifying the near-Earth 
beam-power receiver and using the same transmitter, a power- 
beaming architecture would be available to support manned lunar 
activities including the establishment of a permanent base on the 
moon. As mankind ventures to Mars and beyond, a power- 
beaming-based space power architecture would support these 
activities as well; the power system would integrate into the trans- 
portation infrastructure by providing the power source for electric 
propulsion. 14 refs., 4 figs. 


804 (VTT-PUB-73) The analysis of knowledge-based 
system applications for power system operations. Keronen, J. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja 
Automaatiotekniikan Lab.). Valtion Teknillinen Tutkimuskeskus, Es- 
poo (Finland). 1991. 156p. Order Number DE92728385. Source: 
OSTI; NTIS (US Sales Only). 

In appiying knowledge-based systems (KBS) to power system 
operations the solution method was known first and the problem 
came later. This meant that possible uses for expert systems in 
power system operations were investigated, without a clear target 
being defined in the beginning. Due to the rapid prototyping in KBS 
development, the analysis of the problem for a KBS has been 
weak. In the switching planning project called EKA, we faced prob- 
lems in knowledge acquisition and the design. The problems were 
thought to be avoided by doing the problem analysis more clear 
and by constructing documents of each phase of it. This study in- 
troduces a systematic method for the selection of power system 
applications for KBSes. The method is based on the assumptions 
that the role of a KBS is to support existing activities in the power 
system control center and that the domain can be described with 
activities. The study also presents a systematic approach to prob- 
lem analysis containing two phases: The role specification, in 
which the environment of the problem domain and the modules 
within it are analyzed. Based on the analysis, KBS modules are 
specified. The KBS structure description, in which the contents of 
the selected KBS applications are described. The proposed meth- 
ods are illustrated with the applications for switching planning, 
restoration, and fault diagnosis. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 766, 803 


2403 Power Transmission Lines and Cables 


Refer also to citation(s) 808 


805 (ANL/CP-—73534) Processing and properties of su- 
perconductor wires. Singh, J.P.; Dorris, S.E.; Lanagan, M.T.; Wu, 
C.T.; Goretta, K.C.; Joo, J.; Balachandran, U.; Poeppel, R.B. Ar- 
gonne National Lab., IL (United States). Oct 1991. 16p. Sponsored 
by USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Contract STC-8809854. (CONF-911096-1: 4. 
international symposium on superconductivity, Tokyo (Japan), 14- 
17 Oct 1991). Order Number DE92001901. Source: OSTI; NTIS; 
GPO Dep. 

Variables in fabrication of superconductor wires by extrusion and 
by powder-in-tube processing are discussed. Decomposition of 
plastically extruded YBCO is minimized by firing at reduced total 
pressure. Extruded wires of YBCO were densified with fine-grained 


microstructures by sintering at an oxygen partial pressure of 10~° 
MPa. A reduction in average grain size from 23 to 4 um increased 
strength from 83 to 191 MPa. Addition of 15 vol. % Ag particles 
further increased the strength to 220 MPa, with the increase result- 
ing from compressive stresses in YBCO matrix due to the Ag. In 
powder-in-tube processing, primary considerations are the 
mechanical-working and heating schedules. The best properties in 
Ag-clad Bi-based superconductors were obtained with many small 
reductions during working and by use of liquid-phase formation 
during sintering to promote grain growth. 12 refs., 3 figs., 1 tab. 


806 (IVO-A-03/91) Telephone interference caused by 
power lines. Kuussaari, M. Imatran Voima Oy (IVO), Helsinki (Fin- 
land). 1991. 46p. (in Finnish). Order Number DE92715498. Source: 
OST!; NTIS (US Sales Only). 

The sensitivity of the Finnish rural telephone network to power 
line harmonic currents decreases because of the increasing use of 
digital inter-exchange telecommunication and the decreasing share 
of open-wire lines. On the other hand, the earth unsymmetry of 
new telephones has increased in recent years. This factor will 
probably be decisive from the point of view of interference, when 
the subscribers buy new telephones. To calculate the interference, 
a model has been developed for the coupling of induced longitudi- 
nal e.m.f. to the subscriber transverse voltage, caused by the 
cable, exchange or subscriber equipment earth unbalance. Using 
the model, estimates of interference voltages caused by the har- 
monic currents have been calculated. For the calculation have 
been collected probability distributions of local network cable earth 
unsymmetry capacitance, telephone earth unsymmetry attenuation, 
400 kV power line equivalent psophometric currents, 400 kV and 
110 kV line shield wire screening factors and earth resistivities at 
around 800 Hz. To represent the rural telephone network a sample 
of 200 subscribers has been selected with their 800 Hz mutual 
impedance of more than 1 ohm to 400 kV line Huutokoski- YI- 
likkaelae. The properties of subscriber cables would permit the 
equivalent psophometric current in the 400 kV network to be about 
8 A, i.e. twice the 1990 level. The present telephones are not, ac- 
cording to experience, interfered by the present harmonic currents. 
However, because of the lower earth unbalance attenuation of 
many telephones now for sale, the 400 kV equivalent psophometric 
current level cannot be essentially increased. The 110 kV level can 
be increased, in comparison with the 1975 situation, the latest 
measurements. 


2404 Health and Safety 
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807 (DOE/BP/01305-T1) Survey of magnetic fields near 
BPA 230-kV and 500-kV transmission lines: Final report. Per- 
rin, N.; Aggarwal, R.P. Portland State Univ., OR (United States). 
20 May 1991. 104p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract BI79-89BP01305. Order Number 
DE92001614. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this study was to characterize typical levels and 
variability of 60Hz magnetic fields at the centerline and edge of 
right-of-way of Bonneville Power Administration (BPA) 230-kV and 
500-kV transmission lines. This was accomplished by taking mag- 
netic field measurements at over 800 spans in Oregon and 
Washington. The spans were sampled using a stratified random 
sampling procedure with region (East vs. West), voltage (230-kV vs 
500-kV), and circuit configuration as strata. There were five differ- 
ent circuit configuration groups for each region/voltage category 
requiring a total of 200 strata. Magnetic field measurements were 
taken at 13 locations under each span using an EMDEX-C as a 
survey meter. Additional information recorded for each span 
included conductor height (at 10 locations), right-of-way width, lon- 
gitudinal and lateral slope, time of day, vegetation, terrain, weather 
conditions, temperature, wind speed, span length and presence of 
other lines in the corridor. 9 refs., 17 figs., 26 tabs. 
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808 (DOE/EA-0354) Sidney-North Yuma 230-kV Trans- 
mission Line Project, Colorado and Nebraska: Environmental 
assessment. USDOE Western Area Power Administration, Love- 
land, CO (United States). Loveland Area Office. Jun 1991. 212p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92001788. Source: OSTI; NTIS: GPO Dep. 

This report describes the need for a 230-kV overhead transmis- 
sion line to supply power from Sidney, Nebraska to eastern 
Colorado. The alternative scenario compared to construction of the 
line is No Action. Rejected alternatives include underground lines 
and different routing paths, with a possible extension to the Sterling 
area. Both scenarios are evaluated for environmental effects, cost, 
and consequences for the eastern Colorado region. The proposed 
route is determined to be the environmentally preferred choice. 120 
rets., 6 figs., 13 tabs. (MHB) 


809 (DOE/EA-0477) Wolf Point Substation, Roosevelt 
County, Montana: Final environmental assessment. USDOE 
Western Area Power Administration, Billings, MT (United States). 
Billings Area Office. May 1991. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE92001786. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Western Area Power Administration (Western), an agency of 
the United States Department of Energy, is proposing to construct 
the 115-kV Wolf Point Substation near Wolf Point in Roosevelt 
County, Montana (Figure 1). As part of the construction project, 
Western's existing Wolf Point Substation would be taken out of 
service. The existing 115-kV Wolf Point Substation is located ap- 
proximately 3 miles west of Wolf Point, Montana (Figure 2). The 
substation was constructed in 1949. The existing Wolf Point Sub- 
station serves as a “Switching Station” for the 115-kV transmission 
in the region. The need for substation improvements is based on 
operational and reliability issues. For this environmental assess- 
ment (EA), the environmental review of the proposed project took 
into account the removal of the old Wolf Point Substation, rerouting 
of the five Western lines and four lines from the Cooperatives and 
Montana-Dakota Utilities Company, and the new road into the pro- 
posed substation. Reference to the new proposed Wolf Point 
Substation in the EA includes these facilities as well as the old 
substation site. The environmental review looked at the impacts to 
all resource areas in the Wolf Point area. 7 refs., 6 figs. 


810 (NISTIR—4691) Research tor Electric Energy Sys- 
tems: An annual report. Anderson, W.E. (ed.). National Inst. of 
Standards and Technology (NML), Gaithersburg, MD (United 
States). Electricity Div. Jun 1991. 98p. Sponsored by National Inst. 
of Standards and Technology, Gaithersburg, MD (United States). 
Order Number DE92001714. Source: OSTI; NTIS; INIS. 

This report documents the technical progress in investigations. 
The first investigation is concerned with the measurement of mag- 
netic fields in support of epidemiogical and in vitro studies of 
biological field effects. NIST cohosted a workshop on exposure and 
biological parameters that should be considered during the vitro 
studies with extremely low frequency (ELF) magnetic and electric 
fields. Also, equations were developed to predict the magnetic field 
in a parallel plate magnetic field exposure system. The second in- 
vestigation is concerned with two different activities: the detection 
of trace levels of SoF1o in SFg and the development of an improved 
stochastic analyzer for pulsating phenomena (SAPP). The detec- 
tion of SoFio in the presence of SFg using mass-spectrometric 
detection coupled to a gas chromatograph is difficult because of 
the similar mass spectra. A technique is described that enables the 
detection of SoFy in gaseous SF, down to the ppb level using a 
modified gas chromatograph-mass spectrometer. The new system 
was applied to an investigation of the stochastic behavior of nega- 
tive corona (Trichel pulses) and the effect of a dielectric barrier on 
these discharges. The third investigation is concerned with break- 
down and prebreakdown phenomena in liquid dielectrics. The 
activity reported here was a study of negative steamers preceding 
electric breakdown in hexanes. Using the image preserving optical 
delay, the growth of the streamers associated with partial dis- 
charges at a point cathode are photographed at high magnification. 
The last investigation is concerned with the evaluation and im- 
provement of methods for measuring fast transients in electrical 


power systems such as might be associated with an electromag- 
netic impulse. A compact resistive divider, NIST4. was designed. It 
is anticipated that this divider together with some Kerr electro- 
optical devices will be used as the reference system at NIST. 
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811 (VTT-TIED—1259) Compressed air energy storage in 
rock caverns: Part 2. Vaeaetaeinen, A. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Tie-, Geo- ja Liikennetekniikan 
Lab.). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jun 
1991. 82p. (In Finnish). Order Number DE92715494. Source: 
OSTI; NTIS (US Sales Only). 

So far, the technology of compressed air energy storage (CAES) 
underground has been carried on mainly utilizing salt domes. The 
increasing experience on storing e.g. oil and gas in unlined cav- 
erns in hard, crystalline rock can be applied to CAES and used in 
evaluating the feasibility of it in Finnish rock conditions. The qualifi- 
cations for CAES in hard rock are technically favourable. In an 
area limited by the criteria of a power plant, it is very probable to 
find rock of sufficiently good quality for a rock storage cavern. On 
the contrary, possibilities to convert existing underground spaces, 
as old, discontinued mines etc., to compressed air energy storages 
are unfavourable, especially from the economic point of view. The 
profitableness of a power plant containing an underground energy 
storage is remarkably dependent on fuel prices. According to the 
preliminary calculation and, when the present rates prevail the sys- 
tem may be self-supporting for instance in a gas turbine plant 
assuming that the fuel is light oil. On the other hand, for instance, 
wind power plants exploiting an underground air storage are not 
profitable in the conditions defined by the criteria and calculation 
parameters used here - mainly because of the high investment 
costs of wind power plants. However, if also the priviledges of wind 
power as a renewing and not contaminating energy source are 
taken into account, the wind power plants with a low pressure air 
storage might be evaluated as economical. 


812 (VTT-TIED—1267) Prefeasibility study on com- 
pressed air energy storage systems. Elmahgary, Y. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja Au- 
tomaatiotekniikan Lab.); Peltola, E.; Sipilae, K.; Vaeaetaeinen, A. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Aug 1991. 
62p. Order Number DE92728473. Source: OSTI; NTIS (US Sales 
Only). 

A prefeasibility study on compressed air energy storage (CALS) 
systems was launched in VTT in the course of the year 1990. The 
study was undertaken partly in the Laboratory of Electrical and Au- 
tomation Engineering and partly in the Road, Traffic and 
Geotechnical Laboratory. Information on existing mines in Finland 
which could be used as storage caverns were collected (part 2). 
The costs of excavating rock caverns for compressed air storage 
and those for forming suitable storage caverns in existing mines 
were also estimated. This information was used in the first (and 
present) part of the report to calculate the economics of CAES. In 
the present part (part 1) of the study an analysis of the different 
possible systems was given following a review of literature on 
CAES. This was followed by an economic analysis which com- 
prised two separate systems. The first consisted of conventional oil 
fueled gas turbine plants provided with CALS system. In the sec- 
ond system wind turbines were used to run the compressors which 
are used in charging the compressed air storage cavern. The re- 
sults of the current prefeasibility study confirmed the economic 
attractiveness of the CAES in the first system. Wind turbines still 
seem, however, to be too expensive to compete with coal power 
plants. More accurate and straight-forward results could be ob- 
tained only in a more comprehensive study. 


2506 Thermal 
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813 (PNL-7751) Site-specific investigations of aquifer 
thermal energy storage tor space and process cooling. Brown, 
D.R.; Hattrup, M.P.; Watts, R.L. Pacific Northwest Lab., Richland, 
WA (United States). Aug 1991. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE91018656. Source: OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) has completed three 
preliminary site-specific feasibility studies that investigated using 
aquifer thermal energy storage (ATES) to reduce space and pro- 
cess cooling costs. Chilled water stored in an ATES system could 
be used to meet all or part of the process and/or space cooling 
loads at the three facilities investigated. The work was sponsored 
by the US Department of Energy's (DOE) Office of Energy Man- 
agement. The ultimate goal of DOE’s Thermal Energy Storage 
Program is to successfully transfer ATES technology to industrial 
and commercial sectors. The primary objective of this study was to 
identify prospective sites and determine the technical and 
economic feasibility of implementing chill ATES technology. A sec- 
ondary objective was to identify site-specific factors promoting or 
inhibiting the application of chill ATES technology so that other po- 
tentially attractive sites could be more easily identified and 
evaluated. A preliminary investigation of the feasibility of commer- 
cializing chill ATES in automotive assembly facilities was 
completed. The results suggested that automotive assembly 
facilities was completed. The results suggested that automotive as- 
sembly facilities represent a good entry market for chill ATES. if the 
system is cost-effective. As a result, this study was undertaken to 
identify and evaluate prospective chill ATES applications in the au- 
tomotive industry. The balance of the report contains two main 
sections. Section 2.0 describes the site identification process. Site 
feasibility is addressed in Section 3.0. Overall study conclusions 
and recommendations are than presented in Section 4.0. 


814 (TKK-F-B131) Packed bed approach for heat trans- 
fer studies in aquifers. Pelders, C.MJ.A. Helsinki Univ. of 
Technology, Otaniemi (Finland). Dept. of Technical Physics. 1991. 
74p. Order Number DE92728414. Source: OSTI; NTIS (US Sales 
Only). 

NEMO Research Programme. 

In aquifer thermal simulation models, a thermal equilibrium 
assumption is used between the water and aquifer matrix when de- 
scribing the thermal behavior. Esker aquifers are characterized by 
coarse material and high flowrates through the aquifer. This 
assumption may not be valid for eskers and partly explain the dis- 
similarities observed between the experimental temperature curves 
and simulated temperature curves of simulation program THETA. 
In order to determine the range of validity, two sets of new mathe- 
matical models have been developed in which an aquifer is 
approached by a two dimensional packed bed with a homoge- 
neous distribution of pebbles. In each set, the thermal behavior of 
the aquifer during energy storage is described with a two-phase 
and one-phase model. In the two phase model, fluid and solid are 
seated separately with coupled energy equations, whereas in the 
one phase model, a fluid-solid mixture is described by a single en- 
ergy equation (thermal equilibrium assumption). In the first set of 
models, a one dimensional flow is assumed through the packed 
bed and in the second set, a flow field is calculated dependent on 
natural flow rate, charge and discharge volume flows. The ex- 
tracted water temperature curves have been simulated with the 
one- and twophase model. The maximum temperature difference 
between the two curves is an indication for the accuracy of the 
thermal equilibrium assumption. Many simulations have been car- 
ried out with systematical changes of the key parameters. With 
flow rates for which the Darcy approximation is valid, it has been 
observed that the maximum temperature differences are small and 
do not explain the deviations between experimental and calculated 
data. Macro dispersion dominates the thermal behavior and should 
therefore be included in THETA. 


815 (TKK-NEMO-17/1) General energy supply applica- 
tions of heat storages. Ritola, J. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Tie-, Geo- ja Liikennetekniikan 
Lab.); Sipilae, K.; Vaeaetaeinen, A. Helsinki Univ. of Technology, 
Otaniemi (Finland). Jan 1991. 203p. (in Finnish). Order Number 
DE92728456. Source: OSTI; NTIS (US Sales Only). 


NEMO Research Programme. 

This report discusses the study of the potential of heat storage in 
the centralised Finnish energy supply and in the energy supply for 
individual buildings. The study was conducted in cooperation with 
energy works and industrial plants and enterprises of the field. 
Also, the most promising heat storage techniques in Finnish condi- 
tions and the costs of different storage techniques were analysed 
The study shows that the technical-economic total potential for 
storing heat in the Finnish energy supply is 0,95 TWh/a. In connec- 
tion with the mapping of the potential, 15 energy works/industrial 
plants with need and possible capacities for heat storage, mainly 
underutilised oil storage facilities, were found. Also, the possibilities 
of using mines as heat storages for centralised energy supply were 
studied. However, the mines are, with a few exceptions, situated 
too far away from the district heating networks of the built areas. It 
proved difficult to determine the technical-economic total storage 
potential for individual buildings. The theoretical storage potential of 
the energy supply systems for individual buildings was, however, 
estimated and it was 1 - 7 TWh/a, depending on the type of 
storage. The technical groups within the project studied storage so- 
lutions for each technique, investment costs of storage and costs 
of heat storage. Further, these groups searched for and studied 
concrete possibilities for building experimental heat storages. The 
costs for short term heat storage, with 20 charging cycles per year 
and with the price for charging energy 60 mk/MWh, were for steel 
tanks and rock caverns 0,08 - 0,12 mk/kWh and for pit storages 
0,08 - 0,15 mk/kWh, depending on the storage volume. Two of the 
four potential experimental sites have started. 


2509 Batteries 
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816 (LBL-30843) Studies on the development of mossy 
zinc electrodeposits from flowing alkaline electrolytes. Mc Vay, 
L. Lawrence Berkeley Lab., CA (United States). Jul 1991. 172p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE92000961. Source: 
OSTI; NTIS; GPO Dep. 

The initiation and characteristics of mossy zinc electrodeposits 
have been investigated. Batteries with zinc electrodes are candi- 
dates for electric vehicle applications; however, this electrode is 
prone to form non-compact deposits that contribute to capacity loss 
and battery failure. Moss is deposited when the current density is 
far from the limiting current. This morphology first appears only 
after the bulk deposit is approximately 1 um thick. In this investiga- 
tion, the effects of flow rate (Re=0—4000), current density (0-50 
mA/cm?), concentration of the electroactive species (0.25 and 0.5 
M), and the concentration of supporting electrolyte (3, 6, and 12 M) 
on the initiation of moss were examined. The rotating concentric 
cylinder electrode was employed for most of the experiments; and 
a flow channel was used to study the development of morphology 
After the experiment, the deposit was characterized using micro- 
scopic, x-ray diffraction, and profilometric techniques. 94 refs., 72 
figs. 


817 (SAND-91-2013C) The environmentally safe battery. 
Levy, S.C.; Brown, N.E. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 7p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9111108—1: 3. international seminar on battery waste man- 
agement, Deerfield Beach, FL (United States), 4-6 Nov 1991). 
Order Number DE92001715. Source: OSTI; NTIS; GPO Dep. 
There are three aspects to an environmentally safe battery. The 
first deals with the manufacturing process, the second with the use 
of environmentally friendly materia's, and the third with the disposal 
and/or recycling of spent units. In this paper, several ongoing 
programs at Sandia National Laboratories that relate to the envi- 
ronmentally conscious manufacturing of batteries, are discussed. 
The solvent substitutior/elimination program is a two-pronged ef- 
fort, aimed at identifying new solvents which are compatible with 
the environment, while at the same time developing dry process 
cleaning technology. The joining program is evaluating new sol- 
vents for flux removal as well as the development of fluxless 
soldering processes. In the area of welding, new cleaning 
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processes are under study. Chemical microsensors are under de- 
velopment that are capable of identifying and quantifying single 
chemical species. These sensors have been used to monitor and 
improve processes using toxic/hazardous solvents. 1 ref., 1 fig. 


818 (TKK-KO/ET-—29) Thermodynamics of electric power 
storage. Lampinen, M.J. Helsinki Univ. of Technology, Otaniemi 
(Finland). Inst. of Energy Engineering. 1989. 104p. (In Finnish). 
Project KTM-16/881/85. Order Number DE92728387. Source: 
OSTI; NTIS (US Sales Only). 

The report describes a thermodynamic theory developed to ana- 
lyze the efficiency and stability of electric batteries in different 
conditions. 


819 (TKK-KO/ET-37) The development of a simulation 
program of the anode side for aluminium/air batteries. Rooker, 
C.N. Helsinki Univ. of Technology, Otaniemi (Finland). inst. of En- 
ergy Engineering. 1989. 70p. Order Number DE92728388. Source: 
OSTI; NTIS (US Sales Only). 

NEMO Research Programme. 

The main subject is the development of a simulation program of 
the anode side of Aluminum/air batteries in Turbo Pascal version 
5.0. On this side two reactions occur, namely the oxidation of the 
Aluminum self and the evolution of hydrogen. This last one is not 
wanted, because it let fall down the capacity of the battery. The 
program shows graphics of as well of the oxidation as of the total 
current density, the hydrogen-flux and the efficiency of the cell ver- 
sus the potential vs Hg/HgO. This all is based on a mathematic 
model of the electron transfer. The other subject treats of experi- 
mental testing of a Germaniumcrystal coated with Platinum in 
IR-spectroscopy. The crystal used in this way is not useful. 


820 (TKK-KO/LTK-36) A computer program for electro- 
chemical systems: Simulation of batteries. Vuorisalo, J.; 
Lampinen, M.J. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Thermal Engineering. 1990. 28p. Order Number 
DE92728389. Source: OSTI; NTIS (US Sales Only). 

The main purpose of this research was to develop a computer 
program for electrochemical systems. The developing of the com- 
puter program was started in spring 1989. At the moment the 
computer program calculates equilibrium states of electrochemical 
systems. At the near future program will be expanded to cover also 
steady-states and states, when the system absorbs radiation en- 
ergy (solar energy). The assumption of ideal liquid phase will be 
replaced by Pitzer's model. 


821 (TKK-KO/LTK-37) Alkaline fuel cell: A test plant, 
measurements and analysis of the results. Saari, K.; Lampinen, 
M.J. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Ther- 
mal Engineering. 1990. 17p. Order Number DE92728390. Source: 
OST!; NTIS (US Sales Only). 

NEMO Research Programme. 

The functions of an alkaline commercial 0.5 kW fuel cell module 
using hydrogen and synthetic air as reactants were measured and 
analysed. The Gibbs’ efficiency of the module is at best about 55 
%, when the electrolyte temperature is about 65 deg C. The best 
efficiency was achieved in conditions where the load was about 70 
% of full load. The current efficiency of the module was about 100 
% at full load, but decreases substantially at partial loads. It is only 
about 50 %, when the load is 10 % of full load. This is the main 
reason why the Gibbs’ efficiency also decreases in very small load 
conditions. The module also functioned quit well in unstationary 
load conditions, and the response time to fast load changes was 
only few seconds. 


822 (TKK-KO/LTK-38) A mathematical model and opti- 
mization of structure for porous air electrodes. Viitanen, M.; 
Lampinen, M.J. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Thermal Engineering. 1990. 41p. Order Number 
DE92728391. Source: OSTI; NTIS (US Sales Only). 

NEMO Research Programme. 

A mathematical model for porous air electrodes is developed to 
optimize the structure of the electrode. The electrode consists of 
two layers; a gas-supplying layer and a reaction layer. The reaction 
layer is assumed to consist of porous catalytical agglomerates sur- 
rounded by a hydrophobic gas supplying zone, which is the same 


material as in the gas-supplying layer. It is assumed in the model 
that these agglomerates have the shape of a cylinder. The model 
takes into account the diffusion of oxygen in the gas-supplying 
layer, the diffusion of dissolved oxygen, the electrochemical reac- 
tions taking place, ionic ohmic drop in the cylinder and also 
electronic ohmic drop due to the finite conductivity of solid material. 
To calculate a polarization curve altogether 13 parameters must be 
known; four geometrical parameters, six parameters which are 
characteristic to the electrode and three parameters which deter- 
mine the circumstances. The performance of the air electrode is 
calculated for different geometries and the optimum geometry is 
determined. In order to simulate a real air electrode the character- 
istic parameters are measured. Also comparisons have been made 
between calculated and measured polarization curves. 


823 (TKK-KO/LTK-39) Preparation and measurement of 
air electrodes for alkaline fuel cells. Kivisaari, J. (The Royal Inst. 
of Technology, Stockholm (Sweden). Dept. of Chemical Technol- 
ogy); Lamminen, J.; Lampinen, M.J.; Viitanen, M. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Thermal Engineering. 
1990. 11p. Order Number DE92728392. Source: OSTI; NTIS (US 
Sales Only). 

NEMO Research Programme. 

The optimum structure and materials for the gas diffusion layer 
of air electrodes for alkaline fuel cells was studied. These elec- 
trodes contains carbon black, pretreated in different way (e.g. 
boiling nitric acid, heat treatment in different atmospheres) and 
polytetrafluorethylene as a hydrophobic binder. The samples pre- 
pared were studied by different methods, e.g. air permeability, 
electrical conductivity and porosity. Heat-treated cobolttetra- 
methoxyphenylporphyrine was used as a catalyst in the active 
layer. 


824 (TKK-KO/LTK-55) The dissolution of carbon dioxide 
and the diffusion of carbonate ions in alkaline tuel cells. 
Ruiter, B. de. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Thermal Engineering. 1990. 43p. Order Number 
DE92728399. Source: OSTI; NTIS (US Sales Only). 

If alkaline fuel cells are used, it is more economical to get the 
necessary oxygen from the air, instead of using pure oxygen. A 
problem that arises, when air is used, is the dissolution of carbon 
dioxide into the electrolyte solution (in the form of carbonate). After 
a certain period the carbonate concentration can be so high, that 
potassium carbonate crystals are formed. This research consists of 
two parts: 1. A mathematical model was made to describe the dif- 
fusion of carbon dioxide and carbonate ions in the air electrode. 2. 
Long run tests were carried out (38 days) with two fuel cells. One 
cell was connected to a current source which aplied a current den- 
sity of 50 mA/cm?. The other cell was not connected to a current 
source. During the tests, the increase of carbonate concentration 
was measured. The carbonate concentration was measured by 
titration with HCI. The precision titration equipment made it possi- 
ble to analyze very small samples (30 ul). The lost of elecrolyte 
was therefore negligible. The data are presented in Gran plots. 
The mathematical model resulted in a set of three partial differenjal 
equations which have to be solved numerically. The long run tests 
showed, that the increase of carbonate concentration was the 
same in both fuel cells. The test also showed, that the carbonate 
concentration increases linearly with respect to time. 
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825 (ETDE-mf-2721519) Energy report 1990. Ministerium 
fuer Wirtschaft, Mittelstand und Technologie des Landes Baden- 
Wuerttemberg, Stuttgart (Germany). Mar 1991 51p. (in German). 
Order Number DE92721519. Source: OSTI; NTIS (US Sales Only). 

The energy report outlines Baden-Wuerttemberg’s energy policy 
in the year under report both from a national and international point 
of view. On the basis of end use data, energy supply both in the 
Land and in the Federal Republic of Germany is gone into beyond 
the scale of the 1989 pre-report. (HS). 
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2901 Energy Analysis and Modeling 


826 (IAEA-TECDOC-—607, pp. 215-228) Long term optimal 
planning of local/regional energy systems in Norway. Grinden, 
B. (Norwegian Electric Power Research Inst. (EFI), Trondheim 
(Norway)); Feilberg, N. International Atomic Energy Agency, 
Vienna (Austria). May 1991. (CONF-8912153—: Workshop on elec- 
tricity demand and supply planning in Europe, Middie East and 
North African countries, Nicosia (Cyprus), 11-15 Dec 1989). In Ex- 
perience in energy and electricity supply and demand planning with 
emphasis on MAED and WASP among member states in Europe, 
the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only): INIS. 

The Norwegian Electric Power Research Institute (EFI) has used 
WASP-IIl since 1987. Owing to problems in modeling the Norwe- 
gian energy system, WASP is not in common use in Norway. The 
main modeling problems are hydro power simulation, imports and 
exports of energy, occasional energy and energy conservation. In 
Norway, WASP-III is mainly used as an instrument in the process 
of building our own system expansion package called "IMESS’. 
This model is used for long-term energy demand forecasting, long- 
term production and expansion planning - including the hydro 
power and its stochastic behaviour and finally the economic and 
financial consequences for the utility company. The salient charac- 
teristics of the IMESS model are described in this paper. Problems 
concerning the use of WASP for power systems such as the Nor- 
way’s one are also discussed. (author). 6 refs, 8 figs. 


827 (NEI-SE-74) LEAP. A computerized energy planning 
system: V. 1. Overview. Stockholm Environment Inst. (Sweden). 
Jan 1990. 44p. Order Number DE92715927. Source: OSTI; NTIS 
(US Sales Only). 

This context defines the objectives of LEAP: to provide a 
computer-based approach for fostering integrated, reliable, and 
ongoing energy planning. Structured as a family of easy-to-use mi- 
crocomputer programs, the LEAP energy planning system has 
been used in numerous applications over the past ten years. This 
paper introduces the current version of LEAP. LEAP was initially 
developed as part of the Kenya Fuelwood Project of 1980-1982. 
The objective was to provide a comprehensive and detailed analy- 
sis of Kenya's total energy picture and long-range energy 
prospects, including an in-depth appraisal of rural energy issues. 
The LEAP system has evolved extensively since then, principially 
for new applications, advanced features, and improved ease of 
use. It is suitable for performing energy assessments in industrial- 
ized or developing countries, for multi-regions, or for local planning 
exercises. 


828 (TKK-S/ST-81) A methodology for modelling and 
coordination of industrial production and energy complexes, 
Part 1: A methodology for quantitative and qualitative model- 
ling and simulation of industrial production and energy 
complexes. Golemanov, L.A.; Banchevsky, Z.; Atanasov, V. 
Helsinki Univ. of Technology, Otaniemi (Finland). Control Engineer- 
ing Lab. 1989. 145p. Order Number DE92728416. Source: OSTI; 
NTIS (US Sales Only). 

The modelling methodology is based on a set of definitions with 
corresponding symbolism, the development of which is proved by 
the application of several computer, digital automation and soft- 
ware technologies, tested in an industrial enviroment. Thus the 
symbols and notations are illustrated by corresponding man ma- 
chine interaction, developed for PEM problematics in an Integrated 
Pulp and Paper Mill (IPPM). The system theoretical foundations for 
both quantifing and qualifying procedures in the input, state and 
output spaces are proposed, such that the reasoning from quanti- 
tative descriptions to qualitative descriptions and vice versa is 
explainable from the corresponding models. The dynamic behav- 
iour is thus inferred by the system theoretical knowledge of linear 
and/or bilinear, time-varying (including time-delays) state and 
output equations, which are parametrized with respect to the time- 
evolution of the operating modes. Therefore the operating mode 
concept is at the base of all quantitative and qualitative models 
constructed and simulated. he methodology is applied to a typical 
IPPM, containing all significant PEUs. The practical results ob- 
tained are illustrated by using the Production and Energy Simulator 
(PES), which is a specially developed software tool for modelling 


the PEG in the state space and at different Hierarchical Levels 
(HLs) of IAS. At lowest HL of IAS an On-line Process Simulator 
(OPS) is also implemented for fault. operating mode and model di- 
agnosis. Its capabilities are illustrated by integrating on-line and 
inside 0.ls the set of ten non-linear and time-varying state equa- 
tions describing the dynamics of the head box and recirculation 
line in the wet end of a big paper machine 


2902 Economics and Sociology 


Refer also to citation(s) 201. 211. 578. 701. 704, 809, 835, 847, 
871, 872, 873, 913. 915, 1000, 1665, 1727. 2566 


829 (CONF-9111119-1) A specific labor market compari- 
son of male and female willingness to travel: The case of the 
Army National Guard. Daniell. A. (Tennessee Univ., Knoxville, TN 
(United States)); Bell, S.E.; Vogt, D.P. Oak Ridge National Lab., 
TN (United States). [1991]. 15p. Sponsored by USDOE. Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
National Regional Science Association conference; New Orleans, 
LA (United States); 8-10 Nov 1991. Order Number DE92002323. 
Source: OSTI; NTIS; GPO Dep. 

This paper reports on an examination of gender differences in 
commuting behavior within the Army National Guard. This labor 
market provides a more level playing field than most for a direct 
comparison between male and female willingness to travel. In con- 
trast to other studies, we find that women as a group are willing to 
travel greater distances, in this particular labor market. 9 refs., 1 
fig., 10 tabs. 


830 (DOE/EIA-0376(89)) State energy price and expendi- 
ture report 1989. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Energy Markets and End 
Use. 30 Sep 1991. 278p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92001768. Source: OSTI; NTIS; 
INIS; GPO; GPO Dep. 

The State Energy Price and Expenditure Report (SEPER) 
presents energy price and expenditure estimates for the 50 States, 
the District of Columbia, and the United States. The estimates are 
provided by energy source (e.g., petroleum, natural gas, coal, and 
electricity) and by major consuming or economic sector. This report 
is an update of the State Energy Price and Expenditure Report 
1988 published in September 1990. Changes from the last report 
are summarized in a section of the documentation. Energy price 
and expenditure estimates are published for the years 1970, 1975, 
1980, and 1985 through 1989. Documentation follows the tables 
and describes how the price estimates are developed, including 
sources of data, methods of estimation, and conversion factors ap- 
plied. Consumption estimates used to calculate expenditures, and 
the documentation for those estimates, are from the State Energy 
Data Report, Consumption Estimates, 1960-1989 (SEDR), pub- 
lished in May 1991. Expenditures are calculated by multiplying the 
price estimates by the consumption estimates, adjusted to remove 
process fuel and intermediate product consumption. All expendi- 
tures are consumer expenditures, that is, they represent estimates 
of money directly spent by consumers to purchase energy, gener- 
ally including taxes. 11 figs., 43 tabs. 


831 (LBL-30108) Re-powering and site recycling in a 
competitive environment. Taylor, A.; Kahn, E.P. Lawrence Berke- 
ley Lab., CA (United States). Mar 1991. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0O3- 
76SF00098. Order Number DE92000726. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Re-powering and site recycling are strategies designed to ex- 
pand electric generating capacity by using depreciated assets. The 
resource base for the these strategies is large. By 1995, over 
170,000 MW of fossil-fired capacity will be in excess of thirty years 
old, and approaching the end-of its conventional economic lifetime. 
This paper explores how these assets might be developed using 
competitive market forces. While some re-powering is being pur- 
sued under traditional ratebase regulation, there are four other 
generic alternatives. These are: (1) utility investment at fixed prices 
with regulatory pre-approval, (2) utility investment under competi- 
tive bidding, (3) utility leasing for private producer development, 
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and (4) utility sale of sites for private producer development. Issues 
associated with each alternative are explored and illustrated with 
examples. State regulatory policy will be the critical determinant of 
whether a market develops for depreciated power plants. Financial 
incentives will stimulate utilities to re-deploy depreciated assets. 
This means some form of profit-sharing between customers and 
sharehokers of the grains from asset sales. Different approaches 
to profit sharing are reviewed. These developments are still in an 
experimental state. however, and no single approach appears to 
have emerged as a dominant trend. 36 refs., 1 tab. 


832 (NEI-SE-67) Where you can’t see the wood for the 
trees: Extension methods in rural woodfuel development. 
Huby, M. Stockholm Environment Inst. (Sweden). 1990. 82p. Order 
Number DE92715957. Source: OSTI: NTIS (US Sales Only). 

The purpose of this book is to offer a guide to the developing 
role of extension workers in rural communities in Africa and else- 
where in the third world. It uses the Kenya Woodfuel Development 
Programme as an example. The KWDP aims to find ways of 
increasing the number of trees available to provide fuel for house- 
hoki kitchens. A key element in this has been the involvment of 
extension workers, more than half of whom were women, recruited 
from local areas. They sought to mobilise expertise and experience 
in the community. In doing so they raised local people's awareness 
of their abilities to take action for themselves. The programme was 
successful but its popularity meant that it became difficult for the 
extension workers to cope with the demand. This book examines 
how the programme responded to the problem, by moving to the 
use of drama, film and the comic strip to stimulate initial interest in 
the communities in finding solutions to the firewood problem. From 
this foundation extension workers were then able to offer ideas and 
suggestions about cultivation of the new species, encourage 
people to experiment with different techniques, and stimulate dis- 
cussion about the merits of different tree species as a woodfuel 
crop. The author examines the experiences of this use of drama 
and film techniques as a medium for addressing the people. This is 
done both by analytical discussion and by an assessment of the 
monitoring that was carried out during its introduction. 


833 (PNL-7803) Hanford Area 1990 population and 50- 
year projections. Beck, D.M. (Pacific Northwest Lab., Richland, 
WA (United States)); Scott, M.J.; Shindle, S.F.; Napier, B.A.; Thur- 
man, A.G.; Batishko, N.C.; Davis, M.D.; Pittenger, D.B. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1991. 102p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92002937. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The complex and comprehensive safety analysis activities car- 
ried out at Hanford for nonreactor nuclear facilities require data 
from a number of scientific and engineering disciplines. The types 
of data that are required include data pertaining to current popula- 
tion and population projections. The types of data found in this 
document include 1990 census totals for residential population 
within a 50-mile radius of the 100-N, 200, 300, and 400 Area mete- 
orological towers. This document also contains 50-year projections 
for residential populations within a 50-mile radius of these four me- 
teorological towers. The analysis of population projections indicates 
that residential population within a 50-mile radius of the four mete- 
orological towers in question will continue to grow through 2040, 
although at a slower rate each decade. In all cases, the highest 
growth is projected for the decade ending in the year 2000. The 
annual growth rate for this period is projected to be 0.646, 0.633, 
0.543, and 0.570 in the 100-N, 200, 300, and 400 Areas, respec- 
tively. By 2040, these growth rates are projected to drop to 0.082, 
0.068, 0.078, 0.078, respectively. 4 refs., 1 figs., 4 tabs. 


834 (VTT-TIED—1248) A calculation method for energy 
costs of pulp and paper products. Malinen, H. (Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 


Thermal Engineering Lab.); Viinikainen, S. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). May 1991. 99p. (In Finnish). Or- 
der Number DE92715489. Source: OSTI; NTIS (US Sales Only). 
In the study the energy costs and specific energy consumptions 
of Finnish pulp and paper products have been examined. A calcu- 
lation method for the production and the use of energy as well as 
for the cost of energy has been developed. Wood originated fuels 


exceeded 66 °% of total heat and power production in pulp and pa- 
per industry in 1988. Natural gas was the most important purchase 
fuel. Pulp and paper industry accounted for 82 % of all industrial 
co-generation capacity in 1987. The use of fuel in pulp and paper 
industry is efficient and the fuel-mix is wide. Co-generation poten- 
tial has been utilized well. Regarding to co-generation, heat is 
normally considered as the main product of energy production in 
pulp and paper industry. The price of the wood waste as a fuel can 
be determined according to the energy use and production in the 
mill at the specified time. The price of time makeup chemicals can 
serve as a reference for recovered chemicals. Energy value of the 
heat can be calculated basing either on enthalpy or exergy. In this 
study the co-generation was apperiated enthalpy-based by compar- 
ing the co-generation to a fictive heat production. For internal 
costing the example tariffs concerning heat and power are being 
presented. The calculation method allows to determine the varying 
part of the price of the energy as well as the energy costs of the 
product. The expert system application for the calculation will be 
presented on a succeeding publication. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 96, 277. 279, 281. 283, 353, 359, 366, 
369, 374, 375, 376, 395. 575, 576, 687, 737, 738, 809, 873, 874, 
889, 915, 1687, 1702, 1728, 1732, 1757, 1761, 1786, 1803, 2628 


835 (ANUCP-—74210) Structuring energy supply and de- 
mand networks in a general equilibrium model to simulate 
global warming control strategies. Hamilton, S.; Veselka, T.D.; 
Cirillo, R.R. Argonne National Lab., IL (United States). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911184—1: 13. annual North 
American conference of the International Association for Energy 
Economics, Chicago, IL (United States), 18-20 Nov 1991). Order 
Number DE92001918. Source: OSTI; NTIS; INIS; GPO Dep. 

Global warming control strategies which mandate stringent caps 
on emissions of greenhouse forcing gases can substantially alter a 
country’s demand, production, and imports of energy products. Al- 
though there is a large degree of uncertainty when attempting to 
estimate the potential impact of these strategies, insights into the 
problem can be acquired through computer model simulations. This 
paper presents one method of structuring a general equilibrium 
model, the ENergy and Power Evaluation Program/Global Climate 
Change (ENPEP/GCC), to simulate changes in a country's energy 
supply and demand balance in response to global warming control 
strategies. The equilibrium model presented in this study is based 
on the principle of decomposition, whereby a large complex prob- 
lem is divided into a number of smaller submodules. Submodules 
simulate energy activities and conversion processes such as elec- 
tricity production. These submodules are linked together to form an 
energy supply and demand network. Linkages identify energy and 
fuel flows among various activities. Since global warming control 
strategies can have wide reaching effects, a complex network was 
constructed. The network represents all energy production, conver- 
sion, transportation, distribution, and utilization activities. The 
Structure of the network depicts interdependencies within and 
across economic sectors and was constructed such that energy 
prices and demand responses can be simulated. Global warming 
control alternatives represented in the network include: (1) conser- 
vation measures through increased efficiency; and (2) substitution 
of fuels that have high greenhouse gas emission rates with fuels 
that have lower emission rates. 6 refs., 4 figs., 4 tabs. 


836 (ANL/CP-74236) The design, results and future de- 
velopment of the National Energy Strategy Environmental 
Analysis Model (NESEAM). Fisher, R.E. (Argonne National Lab.., 
IL (United States)); Boyd, G.A.; Breed, W.S. Argonne National 
Lab., IL (United States). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-911184—3: 13. annual North American conference of the 
International Association for Energy Economics, Chicago, IL 
(United States), 18-20 Nov 1991). Order Number DE92001916. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The National Energy Strategy Environmental Model (NESEAM) 
has been developed to project emissions for the National Energy 
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Strategy (NES). Two scenarios were evaluated for the NES, a Cur- 
rent Policy Base Case and a NES Action Case. The results from 
the NES Actions Case project much lower emissions than the Cur- 
rent Policy Base Case. Future enhancements to NESEAM will 
focus on fuel cycle analysis, including future technologies and ad- 
ditional pollutants to model. NESEAM'’s flexibility will allow it to 
model other future legislative issues. 7 refs., 4 figs., 2 tabs. 


837 (CONF-9111113-1) The quest for greenhouse- 
constrained technologies amid other concerns for 
environment and energy. McGill, R.N. Oak Ridge National Lab., 
TN (United States). [1991]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International workshop on motor vehicle and global-environment 
problem; Tokyo (Japan); 6 Nov 1991. Order Number DE92002333. 
Source: OST1I; NTIS; GPO Dep. 

As we approach the 21st century, sentiments run high in the US 
for improved air quality in our cities and for a more secure energy 
future, hopefully to be manifest in lesser dependence on foreign 
supplies of oil. These sentiments are reflected in intense political 
activity on both the federal and state levels to enact legislation that 
will help alleviate both problems. At the same time though, the re- 
cent emergence of awareness of a threat of global warming due to 
ever increasing emissions of greenhouse gases has only served as 
an additional complicating factor, one which has not been fully 
dealt with either socially or politically in the US. Much discussion 
and deliberation on the issue of the greenhouse effect is underway 
in the US and aimed at understanding the size of the problem as 
well as identifying options for solutions. This paper will review the 
recent political climate on issues of environment and energy and 
will include brief descriptions of the recent US Clean Air Act 
Amendments, the California Clean Air Act, the National Energy 
Strategy, and the Alternative Motor Fuels Act of 1988. These poli- 
cies and programs form a backdrop for the additional and more 
recent challenges brought about by the issue of global warming. To 
integrate all of these concerns will require complex solutions. First 
an understanding and discussion of all the options must exist. It is 
that integration process that is currently underway in the US. The 
paper will also review the current understanding of greenhouse gas 
emissions as well as options for mitigating them, especially as re- 
lated to the transportation sector. 15 refs., 13 figs., 6 tabs. 


838 (ETDE-mf-2727470) Environmental policy - targets 
and solutions. Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany). Mar 1990 1938p. (in German). 
Order Number DE92727470. Source: OSTI; NTIS (US Sales Only). 

This information booklet published by the Federal Ministry for 
Environment, Protection of Nature and Reactor Safety deals with 
the following points: Responsibility for the environment; man and 
environment - targets of environmental politics; cooperation of Fed- 
eral Government, Federal States and local government; partners in 
environmental protection, economic aspects; environmental 
technology; environmental law; political instruments and their de- 
velopment; environmental protection as a comprehensive task; 
development of the environmental situation in the FRG; environ- 
mental information and - information systems; environmental 
research; cooperation with the GDR; transborder policies for the 
environment; protection of the earth's atmosphere; state and per- 
spectives of environmental politics. (HSCH). 


839 (INP—1461/PR) Radiation safety of nuclear power 
plants. Hrynkiewicz, A.Z. Institute of Nuclear Physics, Cracow 
(Poland). 1989. 10p. (CONF-8811376—-: Symposium on clinical ra- 
diobiology, Cracow (Poland), 3-4 Nov 1988). Order Number 
DE92605187. Source: OSTI; NTIS (US Sales Only); INIS. 

The author proved in the lecture his opinion that the use of nu- 
clear energy is one of the safest ways of the production of heat and 
electricity. He compared SO, emission from fossil-fuel power plants 
with fission products release from nuclear power plants. (A.S.). 


840 (IVL-B-1026) Lite cycle analyses - a preliminary 
study: Discussions about methods for estimation of total envi- 
ronmental impacts - from the cradle to the grave. Finnveden, 
G.; Antonsson, A.B.; Lindfors, L.G. Swedish Environmental Re- 
search Inst., Stockholm (Sweden). Jun 1991. 19p. (in Swedish). 
Order Number DE92715936. Source: OSTI; NTIS (US Sales Only). 


Available methods for environmental life cycle analysis are dis- 
cussed in this preliminary literature study. It is noted that none of 
the methods used today are free from problems. Methodological 
developments are needed in some cases. (22 refs.). 


841 (IVO-A-02/91) Emission and costs of reducing emis- 
sions of energy production and use in Finland. Heikkinen, A. 
Imatran Voima Oy (IVO), Helsinki (Finland). Mar 1991. 130p. (in 
Finnish). Order Number DE92715525. Source: OSTI; NTIS (US 
Sales Only). 

The report deals with the SO2, NO, and CO» emissions of en- 
ergy production and use in Finland. Besides the emissions, it has 
been estimated the costs for measures to reduce the emissions in 
the energy generation units. The emissions and costs of three sce- 
narios have been developed. These three scenarios are called 
base, nuclear and coal scenario. With present-day restrictions the 
SO, emissions will decrease in all. 


842 (KTMW/E-D-197) Greenhouse gas emissions related 
to energy production and consumption in Finland: Current 
emissions and some future technology scenarios. Bostroem, S. 
(Prosessikemia, Turku (Finland)); Backman, R.; Hupa, M. Kauppa- 
ja Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1991. 
88p. Project KTM-178/881/89. Order Number DE92728425. 
Source: OSTI; NTIS (US Sales Only), 

An estimate of greenhouse gas (CO2, CH, and N.O) emissions 
related to energy production and consumption in Finland is pre- 
serted. In addition to the emissions from fuel combustion, the 
emissions related to the production and distribution of fuels are 
also covered. The influence of wood and peat production on the 
natural carbon cycle has been investigated. Preliminary scenario 
calculations have also been made concerning the future develop- 
ment of CO,2 emissions. The calculations were mainly aimed at 
determining the possibilities of influencing the CO. emissions from 
Finnish energy production by the employment of modern, more effi- 
cient combustion techniques. The scenario calculations reach the 
year 2025, and are based on assumptions regarding the energy 
demand, the energy supply, and the develooment of combustion 
technology. In 1988 the Finnish CO, emission from fuel combus- 
tion was 70 Mt (10© metric tons), the share of fossil fuel 
combustion being 52 Mt. In addition there were CH, and N2O 
emissions from fuel combustion equivalent to 7 Mt CO>2. The proc- 
duction and transportation of the fuels caused CO and CH, 
emissions corresponding to approximately 9 Mt COz, including a 
1.5 Mt CO, emission from Finnish oil refineries. The preliminary 
scenario calculations indicate that the growth of Coz emissions up 
to the year 2025 could be reduced 20-40 % by the employment of 
advanced combustion techniques. In the so called GASMAX sce- 
nario this would freeze CO2 emissions close to the present level. 


843 (LA-12204-MS) The corporation and the community: 
Credibility, legitimacy, and imposed risk: A presentation at 
Los Alamos National Laboratory, April 19, 1991. Wade, C. (ed.) 
(Los Alamos National Lab., NM (United States)); Rosenthal, |. Los 
Alamos National Lab., NM (United States). Oct 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE92002600. Source: OSTI; 
NTIS; INIS; GPO Dep. 

In this age of rapid changes, large segments of society no longer 
trust any institution or authority in regard to pronouncements on 
what is safe. Because of this distrust, the public has demanded 
and obtained increased rights for individuals to intervene directly in 
decisions affecting them. Rosenthal warns that an organization that 
just fulfills its legal requirements for safety is no longer doing 
enough. Industry leaders must work toward re-establishing credibil- 
ity by identifying persons who are potentially at risk as a result of 
industry activities, involving them in the communication process, 
and justifying the firm's social benefits. Seeking social legitimacy, 
chemical manufacturers have formed self-assessment groups and 
community councils, which have reaped unexpected benefits but 
have forced them to deal with issues they would have preferred to 
avoid. To industry leaders who contend that these types of activi- 
ties are not worth the effort, Rosenthal presents a timely warning. 
Government and business must reduce public concerns signifi- 
cantly and make stakeholders more willing to tolerate imposed risk 
because of perceived benefits. It the public's concern is not 
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reduced, we will all be required to make greater and greater invest- 
ments in an inefficient and largely fruitless pursuit of absolute 
safety. 16 refs. 


844 (NEI-NO-130) Environmental consequences in Nor- 
way of the Common Market energy policy. Braend, T. Oslo Univ. 
(Norway). Senter for Utvikling og Miljoe. 1990 78p. (In Norwegian). 
Order Number DE92715582. Source: OSTI; NTIS (US Sales Only). 

The report analyses the consequences of the Common Market 
energy policy in Norway. The analysis focuses on to which extent 
the environmental effects from the Common Market energy use af- 
fect the Norwegian energy extraction and export of energy to the 
market mentioned. The report also investigates the consequential 
relations from the energy use on the pollution level in Norway 
caused by long-distance transported airborne and waterborne pol- 
lutants. 4 figs., 6 tabs., 28 refs. 


845 (NEI-NO-131) Environment and energy in Scandi- 
navia: Energy scenarios for the year 2010. Brinck, L.; Emborg, 
L.; Juul-Kristensen, B.; Kristiansen, A.; Selvig, E.; Vaittinen, A.; 
Benestad, O. Oslo Univ. (Norway). Senter for Utvikling og Miljoe. 
1991 152p. (In Swedish, Norwegian, Danish Order Number 
DE92715584. Source: OSTI; NTIS (US Sales Only). 

The report concerns a Nordic cooperation project dealing with 
the aim of controlling the required emission level of SO2, NOx, and 
COz from the Scandinavian energy system within the year of 2010. 
The project aims at obtaining technical solutions, the change of 
systems, and the comparison between scenarios and selected as- 
sumptions for future energy systems in order to develop energy 
systems covering the various environmental requirements for the 
given energy service level. The ESM (Energy Service Model) 
modei designed for the construction of the scenarios and for evalu- 
ating the results including the emissions, energy consumption, and 
costs etc. together with a technical catalogue are developed and 
presented. 55 figs., 24 tabs., 85 refs. 


846 (NEI-NO-132) Enviroment and energy in Scandi- 
navia, Appendix 1: Energy scenarios for the year 2010. 
Environmental criteria. Selvig, E. Oslo Univ. (Norway). Senter for 
Utvikling og Miljoe. 1990 87p. (in Norwegian). Order Number 
DE92715586. Source: OSTI; NTIS (US Sales Only). 

The report concerns a Nordic cooperation project with the focus 
on environment and energy. Critical loads for the natural ecosys- 
tem in Scandinavia are investigated. Following aspects are 
analysed: Direct impacts of SOz, NOx, and COz on the terrestrial 
system; indirect impact loads of sulphur and nitrogen on the terres- 
trial and aquatic-terrestrial systems; CO, concentration in the 
atmosphere, greenhouse and climatic effects; summary and recom- 
mendations of limit values and environmental objectives. 16 figs., 
33 tabs., 87 refs. 


847 (NEI-SE-75) Assessing the costs of adapting to sea 
level rise: A case study of San Francisco Bay. Gleick, P.H. (Pa- 
cific Inst. for Studies in Development, Environment and Security, 
Berkeley, CA (US)); Maurer, E.P. Stockholm Environment Inst. 
(Sweden). 1990. 59p. Order Number DE92715947. Source: OSTI; 
NTIS (US Sales Only). 

This study presents a method for assessing the costs to society 
of protecting against an increase in sea level, and applied this 
method to the San Francisco Bay area - a region of great ecologi- 
cal diversity, economic importance, and vulnerability. Hydrodynamic 
effects around the margin of San Francisco Bay are evaluated, 
structural options for protecting property are identified and chosen 
for threatened areas, and estimates of costs of protection are de- 
termined. For the purposes of this study, a one-meter sea-level rise 
was assumed, and all development below the future 100-year high 
tide elevation in San Francisco Bay was considered to be at risk. 
The types of shoreline protection proposed include constructing 
new levees and seawalls, raising existing levees and bulkheads, 
raising buildings, freeways and railroads where necessary, and re- 
plenishing beaches. The costs described here are not the total 
costs of protection - for example, no estimates are available for 
evaluating costs of protecting natural ecosystems. The actual costs 
will depend on the speed and amount of rise, societal choices 
about what to protect and what to abandon, the form of existing 
protection, the lifetime of that protection, who will pay (federal, 


state, or local government, corporations, private individuals), and a 
wide range of unquantified or unquantifiable variables. (66 refs.). 


848 (NEI-SE-77(draft)) Cutting carbon dioxide emissions 
from Poland and the United Kingdom. Leach, G. (Stockholm En- 
vironment Institute (SE)); Nowak, Z. Stockholm Environment Inst. 
(Sweden). 1990. 82p. Order Number DE92715948. Source: OSTI; 
NTIS (US Sales Only). 

This report examines the implications for Poland and the United 
Kingdom of accepting the preliminary target of a 20% reduction on 
present carbon dioxide emissions by the year 2005, proposed by 
the 1988 Toronto conference on the changing atmosphere. The 
countries have been chosen deliberately to reflect vast differences 
in their starting conditions. The principal aim of the study is to as- 
sess the political acceptability of a carbon-reducing strategy for the 
energy sector by examining the amount of change that is needed. 
The broad conclusion for the UK is that the technical potential ex- 
ists to exceed a 20% reduction target for 2005 by a substantial 
margin, even with considerable growth in the economy and energy- 
related material living standards. Virtually all the assumed technical 
improvements are economic, or highly so. They reduce consumer 
costs or increase the profitability of firms, often by large amounts. 
For Poland we believe that the same broad conclusion applies but 
data limitations have prevented us from establishing this point 
firmly. The basic question for each country to establish is whether 
CO, reduction policies must work mostly through the market and 
involve politically risky measures such as raising energy prices, or 
whether they can be based more in interventionist or less obtrusive 
techniques such as setting technical performance standards, better 
information, subsidies and tax incentives and disincentives. The 
study focuses on only one greenhouse gas, albeit the most impor- 
tant one, and its production by the energy system. We recognise 
that there are other greenhouse gases to consider, other sources 
of CO, than energy supply and use, and other methods such as 
afforestation to reduce CO, emissions. Nevertheless, we believe 
that the study is a useful first step in looking at the possibilities of 
achieving more sustainable energy futures. 


849 (NEI-SE-78(draft)) Responding to climate change: 
tools for policy development: Summary report. Jaeger, J. (ed.). 
Stockholm Environment Inst. (Sweden). Aug 1990. 26p. Order 
Number DE92715949. Source: OSTI; NTIS (US Sales Only). 

This collection of three executive summaries and a summary 
chapter highlights the main results of eighteen months of work by 
three international Working Groups. These Groups were coordi- 
nated initially by the Beijer Institute in Stockholm. In June 1989 the 
Beijer Institute was merged into the Stockholm Environment Insti- 
tute (SEI) and SEI has continued the job of coordination. The 
summary describes the setting up of the Groups (WG1: Analysis of 
limitation strategies; WG2 Indicators of climatic change; WG3: Per- 
forming assessments of adaptation and limitation strategies), their 
main aims, some key conclusions, and the synthesis of the results 
for policy development in response to climate change. The reports 
are published in full under separate cover by the Stockholm Envi- 
ronment Institute. (Report nrs NEI-SE-79, NEI-SE-80, and 
NEI-SE-81.). 


850 (NEI-SE-86(draft)) Carbon dioxide emission strate- 
gies: Africa. Leach, G. Stockholm Environment Inst. (Sweden). 
1990. 32p. (CONF-8904427—1: International Workshop on a Little 
Breathing Space: Carbon Dioxide Emission Reduction Strategies, 
Budapest (Hungary), 14-15 Apr 1989). Order Number 
DE92715952. Source: OSTI; NTIS (US Sales Only). 

What the paper has tried to suggest is that several strategies 
which have to be implemented for the sake of sustainable 
economic and social development will also tend to mitigate atmo- 
spheric carbon releases; especially improved energy efficiency, the 
introduction of renewable energy wherever practicable, the intensi- 
fication of agriculture to feed growing populations and reduce 
deforestation rate, and afforestation of various kinds. The precise 
form of these strategies, and the policy changes required to pro- 
mote them, will have to be worked out on a country by country and 
case by case basis. From an African perspective, concerns about 
global climate change will most probably be a minor factor in these 
efforts: Africa has too many other pressing concerns to worry 
about. However, if these international concerns lead to substantive 
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financial and other forms of assistance to help Africa master its ore 
immediate and pressing problems, so much the better. (au). 


851 (NILU-OR-92/90) Maps of ozone concentrations in 
Norway compared to critical loads in nature. Pedersen, U. 
Norsk Inst. for Luftforskning, Lillestroem (Norway). Nov 1990. 13p. 
(In Norwegian). Order Number DE92715806. Source: OSTI; NTIS 
(US Sales Only). 

The report deals with the Norwegian pollution program concern- 
ing critical loads in nature. The program is made for giving 
information to the Nordic plan of action against air pollution and to 
the ongoing activities according to regulations given by the Geneva 
convention. The regulations concern a critical load basis for making 
new agreements in this field in order to reduce the air pollution 
level in Europe. The critical levels are passed for acidifying compo- 
nents and for ozone, sulphur dioxide, and nitrogen dioxides. 4 figs.., 
2 rets. 


852 (OR-221920.10.02.90) Exhaust gas discharges from 
ships - Development trends (Description of data and factors tor 
prognostication). Bremnes, P.K. Norsk Marinteknisk Forskningsin- 
stitutt A/S, Trondheim (Norway). Jul 1990. 17p. (In Norwegian). 
Order Number DE92715578. Source: OSTI; NTIS (US Sales Only). 

The report deals with an investigation done on factors affecting 
the exhaust gas pollution from ships in future. Historical data being 
necessary as a background information for prognosticating the pol- 
lution level are described. The great majority of factors are to be 
unaffected by laws and regulations, but are to play a considerable 
role for the discharged exhaust volumes. The application of na- 
tional and international laws and regulations are discussed in this 
connection. 8 figs., 11 tabs., 9 refs. 


853 (ORNL-6658/R6) Environmental regulatory update 
table, July 1991. Houlberg, L.M.; Hawkins, G.T.; Salk, M.S. Oak 
Ridge National Lab., TN (United States). Aug 1991. 133p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92000415. Source: OSTI; 
NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

This Environmental Regulatory Update Table (July 1991) pro- 
vides information on regulatory initiatives of interest to DOE 
operations and contractor staff with environmental management re- 
sponsibilities. The table is updated each month with information 
trom the Federal Register and other sources, including direct con- 
tact with regulatory agencies. Each table entry provides a 
chronological record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


854 (ORNL-6658/R7) Environmental Regulatory Update 
Table, August 1991. Houlberg, L.M., Hawkins, G.T.; Salk, M.S. 
Oak Ridge National Lab., TN (United States). Sep 1991. 147p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE92000382. Source: 
OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

This Environmental Regulatory Update Table (August 1991) pro- 
vides information on regulatory initiatives of interest to DOE 
operations and contractor staff with environmental management re- 
sponsibilities. The table is updated each month with information 
from the Federal Register and other sources, including direct con- 
tact with regulatory agencies. Each table entry provides a 
chronological record of the rulemaking process for that initiative 
with an abstract and a projection of further action. 


855 (ORNL-6658/R8) Environmental Regulatory Update 
Table, September 1991. Houlberg, L.M.; Hawkins, G.T.; Salk, 
M.S. Oak Ridge National Lab., TN (United States). Oct 1991. 
131p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE92002390. 
Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3643. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 


and other sources. including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


856 (UCRL-ID-108242) Technical basis, supporting in- 
formation, and strategy for development and implementation 
of DOE policy tor natural phenomena hazards. Murray, R.C. 
Lawrence Livermore National Lab.. CA (United States). Sep 1991. 
237p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract W-7405-ENG-48. Order Number DE92002121. 
Source: OST!: NTIS; GPO Dep. 

Policy for addressing natural phenomenon comprises a hierarchy 
of interrelated documents. The top level of policy is contained in 
the code of Federal Regulations which establishes the framework 
and intent to ensure overall safety of DOE facilities when subjected 
to the effects of natural phenomena. The natural phenomena to be 
considered include earthquakes and tsunami, winds. hurricanes and 
tornadoes, floods, volcano effects and seiches. Natural phenomena 
criteria have been established for design of new facilities: evalua- 
tion of existing facilities; additions, modifications, and upgrades to 
existing facilities: and evaluation criteria for new or existing sites. 
Steps needed to implement these four general criteria are de- 
scribed. The intent of these criteria is to identity WHAT needs to be 
done to ensure adequate protection from natural phenomena. The 
commentary provides discussion of WHY this is needed for DOE 
facilities within the complex. Implementing procedures identifying 
HOW to carry out these criteria are next identified. Finally, short 
and long term tasks needed to identify the implementing procedure 
are tabulated. There is an overall need for consistency throughout 
the DOE complex related to natural phenomena including consis- 
tent terminology, policy, and implementation. 1 fig, 6 tabs 


857 (WHC-SA-0980) Environmental recordkeeping: The 
administrative record. Sprouse, B.S. Westinghouse Hanford Co.., 
Richland, WA (United States). Aug 1991. 50p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-9108113-2: 1991 Nuclear Information and 
Records Management Association (NIRMA) symposium. Charlotte, 
NC (United States), 25-28 Aug 1991). Order Number DE92002112. 
Source: OSTI; NTIS; INIS; GPO Dep 

This document provides information on an environmental records 
management system. It includes information on environmental 
recordkeeping; environmental regulations with emphasis on the 
Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA); and the administrative record in- 
cluding a case study of the Hanford Site's administrative record 
system. This paper will focus on the following objectives: (1) Iden- 
tify resources that can be used as reference tools: (2) understand 
the reasons for developing and maintaining an administrative 
record; and, (3) evaluate an existing system and identify means of 
complying with the regulations. 15 refs., 2 figs 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citationis) 14. 15, 475, 501, 503, 504, 505, 510, 5117, 
516, 520, 522, 523, 525. 526, 529, 530, 532, 534, 535. 536, 877, 
879, 891, 917, 918, 933 


858 (ETDE-mf-2727207) Chances and problems of 
industrial use of the new biotechnology (including genetic en- 
gineering). A prestudy on work assessment. Sfs-Reihe: 
Forschungsberichte. Ammon, U.; Kuhn, T. Landesinstitut Sozial- 
forschungsstelle Dortmund (Germany). Feb 1989 307p. (In 
German). Order Number DE92727207. Source: OST!; NTIS (US 
Sales Only). 

SFS compiled this study on behalf of the Federal Ministry for Re- 
search and Technology. It is drawn up as a pre-study to a more 
comprehensive investigation of work assessment. The study 
contains results on (1) extensive and systematic technology as- 
sessment from the view of social sciences based on expert opinion 
(Delphi survey, oral expert discussions, sub-contracts concerning 
interdisciplinary areas) and on (2) possible scenarios of technical 
developments on account of analyses regarding the branches 
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pharma. chemistry, food. In the first round of the written Delphi sur- 
vey 223 experts (of 522) from the whole of Germany, mainly from 
science and technology. participated. in the second round 153 (of 
223). The Delphi expert survey cannot be considered a representa- 
tive opinion poll. The results reflect personal expert opinions. 
(orig.). 


859 (KTM/E-C—24) Report by the working group of en- 
ergy research programs. Kauppa-ja Teollisuusministerio. Helsinki 
(Finland). Energiaosasto. 1990. 27p. (In Finnish). Order Number 
DES2715439. Source: OSTI: NTIS (US Sales Only). 

The Working Group, set up by the Ministry of Trade and Industry 
to assess energy research programs handed its report to the Min- 
istry in April 1990. The task of the Working Group was to draw up 
proposals for the methods to be applied in assessing energy 
research programs and to plan how the assessment should be car- 
ried out in practice. The Working Group finds that in assessing the 
on-going energy research programs main attention has to be at- 
tached to assessment during the carrying out of each program. In 
the program areas involved, five assessments should be performed 
by expert teams during the years 1991 and 1992. In addition, the 
Working Group recommends the use of field surveys (i.e. based on 
interview) and of reviews conducted by consultants. Assessment of 
decisions as well as the post-facto assessments should, in the 
Working Group's opinion, be organized on the basis of the experi- 
ence yielded by the assessment during implementation. For 
preparing the next generation of research programs, a committee 
should be appointed in 1991, which would have to complete its 
work by the end of August 1992 at the latest. The total finance 
needed for the measures mentioned above in 1991 - 1995 would 
be around 3 million marks. This is less than one per cent of the es- 
timated need for the funding of energy research during the same 
years. 


860 (TKK-NEMO-2) NEMO research seminar. Lund, P. 
(ed.). Helsinki Univ. of Technology, Otaniemi (Finland). 1988. 156p. 
(In Finnish). (CONF-8810555—: Seminar on advanced energy sys- 
tems - NEMO, Espoo (Finland), 7 Oct 1988). Order Number 
DE$2728407. Source: OSTI; NTIS (US Sales Only). 

NEMO Research Programme. 

The first seminar on advanced energy systems and technologies 
- NEMO research programme was held on October 7, 1988 in Es- 
poo, Hvittraesk. The main objective of the research programme is 
to assess the impact of new energy technologies in the future 
Finnish energy system. At the seminar the participants in the 
NEMO-research programme presented a summary about the 
status of their projects. The projects of NEMO-programme are con- 
centrated on the following technologies: thermal and electrical 
energy storage and transmission, wind power, solar energy, hydro- 
gen and fuel cell technology. 


206 Nuclear Energy 


Refer also to citation(s) 685, 686, 694, 789, 839, 866, 889, 897, 
901, 2577 


861 (IAEA-TECDOC-—610, pp. 57-68) Nuclear power in- 
vestment and generation costs in comparison with alternative 
energy sources. Jones, P.M.S. (AEA Technology, London (UK)); 
Woite, G. International Atomic Energy Agency, Vienna (Austria). 
Jun 1991. (CONF-900932-: International seminar on the costs and 
financing of nuclear power in developing countries, Jakarta (In- 
donesia). 4-7 Sep 1990). In Financing of nuclear power projects in 
developing countries: Proceedings of a topical seminar held in 
Jakarta, 4-7 September 1990. 404p. Order Number DE92603512. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Cost experience and cost projections for nuclear and coal-based 
electricity generation in some International Atomic Energy Agency 
Member States are reviewed. Under conditions prevailing in the 
majority of utilities, nuclear plants are projected to have a signifi- 
cant economic advantage over coal-fired plants for lifetime 
base-load power production in most of the industrialized countries 
and some developing countries. The cost ranges of nuclear and 
coal-based electricity overlap, however, over the range of sensitiv- 
ity cases. (author). 8 refs, 7 figs. 


862 (UCRL-JC—108245) Report on the activities of the 
ASME-NQA Committee Working Group on Quality Assurance 
Requirements tor Research and Development, April 1990 to 
August 1991. Dronkers. J.J. Lawrence Livermore National Lab.., 
CA (United States). Sep 1991. 36p. Sponsored by USDOE, Wash- 
ington. DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9110102—4: 18. annual American Society of Quality Control 
(ASQC) national energy division conference, Danvers, MA (United 
States). 6-9 Oct 1991). Order Number DE92001889. Source: 
OSTI: NTIS: GPO Dep. 

This report transmits to the public eye the activities of the Ameri- 
can Society of Mechanical Engineers-Nuclear Quality Assurance 
(ASME-NQA) Committee Working Group on Quality Assurance Re- 
quirements for Research and Development. The appendix lists the 
members of this group as of August 1991. The report covers a pe- 
riod of 17 months. The working group met eight times in this 
period, and much intellectual ground was traversed. There was sel- 
dom agreement on the nature of the task, but there was no doubt 
as to its urgency. The task was how to adapt the nuclear quality 
assurance standard, the NQA-1, to research and development 
work. 1 fig., 7 tabs. 


2907 Transport and Storage 
Refer also to citation(s) 213, 214, 221 


2908 Heat Utilization 
Refer also to citation(s) 442 


863 (KTWE-D-195) Advanced automation in small scale 
energy production. Flyktman, M. (Technical Research Centre of 
Finland, Jyvaeskylae (Finland). Combustion and Thermal 
Engineering Lab.); Suontaka, S.; Mykkaenen, E. Kauppa-ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1991. 89p. (in 
Finnish). Project KTM-42/881/87. Order Number DE92715446. 
Source: OSTI; NTIS (US Sales Only). 

The aim of this study was to develope a control and report sys- 
tem to serve operation in district heating plants and to analyze the 
effect of automation on operational economy. The utilisation of an 
indirect method for determination of fuel energy based on produced 
energy was tested. Also the optimization of heat accumulator oper- 
ation and its effects on district heating plant operation was studied. 
In addition, the aim of this study was to enlarge automation, insru- 
mentation and data collection of the plant so that it is possible to 
make versatile experiments in future. The main result of this study 
was that a follow-up microcomputer can be recommended for con- 
rolling operation in district heating plants. Microcomputer gives 
good possibilities to develope and to control operation. The rate 
between costs and capacity of microcomputers has during last few 
years decreased remarkably. Obviously it is profitable to provide 
district heating plants using wood and peat with a microcomputer 
that collects and analyzes measurements of the plant. However, 
for data collection it is necessary to have a firmware. Minutevalues 
were used to analyze operation of control- circuits and to visualize 
changes in heat generation in a known period (startup sequence). 
Hourvalues are basis for the microcomputer to report operation of 
the plant. By analyzing collected data, failures that could be im- 
proved in boiler operation, have been found. 


2910 Conservation 
Refer also tc citation(s) 909, 933 


2920 Supply, Demand, and Forecasting 


Refer also to citation(s) 96, 97, 98, 99, 202, 204, 232, 691, 826, 
872, 878 


864 (IAEA-TECDOC-607, pp. 207-214) Problems related 
to energy demand forecasting and energy supply planning in 
Madagascar. Raberanohatra, J.E. (Direction de l’Energie et de 
'Eau, Antananarivo (Madagascar)). International Atomic Energy 
Agency, Vienna (Austria). May 1991. (CONF-8912153—: Workshop 
on electricity demand and supply planning in Europe, Middie East 
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and North African countries, Nicosia (Cyprus), 11-15 Dec 1989). In 
Experience in energy and electricity supply and demand planning 
with emphasis on MAED and WASP among member states in Eu- 
rope, the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

Madagascar is endowed with vast natural resources, but most of 
them still unexploited. A principal factor for this situation lies on the 
uneven distribution of population among rural and urban areas 
which makes wood and charcoal the principal sources of energy 
being used in the country. This paper reviews the problems related 
to planning of supply and demand of energy for the country, with 
certain emphasis on planning of the electricity sector. (author). 4 
figs, 3 tabs. 


865 (IAEA-TECDOC-—607, pp. 229-238) Polish experience 
in the use of MAED. Dudzik, J. (Power and Lignite Board, 
Pruszkow (Poland)). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-8912153—: Workshop on electricity 
demand and supply planning in Europe, Middie East and North 
African countries, Nicosia (Cyprus), 11-15 Dec 1989). In Expen- 
ence in energy and electricity supply and demand planning with 
emphasis on MAED and WASP among member states in Europe, 
the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper deals with the experience in the use of the MAED 
model for electricity demand forecasting in Poland. It includes the 
results of a study carried out by means of MAED and a discussion 
on the case study experience. The usefulness of the model to the 
planner in Poland is also mentioned. (author). 6 figs, 3 tabs. 


866 (IAEA-TECDOC-610, pp. 17-32) Outlook on energy 
and electricity demand growth in developing countries, and 
status and perspectives for nuclear power. Semenov, B. (inter- 
national Atomic Energy Agency, Vienna (Austria). Dept. of Nuclear 
Energy and Safety); Tatsuta, Y. International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 
seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 
The demand for energy in developing countries has been in- 
creasing at 5.7% annually in average since 1986, in comparison 
with the world average growth rate of 3.3%. Electricity is a pre- 
ferred and use energy form for both developing and industrialized 
countries. Increasing demand of electricity is thus the logical future 
development, and it is clear that it will assume growing importance 
in the future especially in developing countries. Based on the long- 
term prospects of world energy and environmental evolution, 
nuclear power will remain an important element both in the world 
energy supply mix and in global environmental protection. Con- 
cerning financing, considerations should be given to the principal 
characteristics specific to nuclear power projects and how these 
complexities affect nuclear power financing. 5 refs, 3 figs, 9 tabs. 


867 (KTWE-C-27) The Finnish energy strategy: A 
proposal of the Energy Policy Council. Kauppa-ja Teollisuusmin- 
isterio, Helsinki (Finland). Energiaosasto. 1991. 37p. Order Number 
DE92728469. Source: OSTI; NTIS (US Sales Only). 

Published also in Finnish Report no C:27. 

The Energy Policy Council submitted its proposal for the Finnish 
Energy Strategy to the Ministry of Trade and Industry on 12 
September 1991. According to the proposal prepared by the parlia- 
mentary Energy Policy Council, the objectives of the energy 
strategy are to ensure the supply of energy, to improve the econ- 
omy and the efficiency of the energy system and to reduce the 
environmental hazards of the energy supply. Saving of energy has 
to be highlighted in the energy policy in order to bring the energy- 
related emissions into the environment under control. However, the 
need of energy for social weil-being must be satisfied. The struc- 
ture of the energy production must be changed so as to focus 
increasingly on clean and low-emission sources of energy. This ob- 
jective calls for a substantial contribution of the government i.a. in 
the shape of economic support. The reliability of the energy supply 
must tie improved by diversifying the supply of imported energy to 
more numerous sources than today. Taxation of energy must be 


used as a stronger instrument of control than today in such a way 
that the price of energy will indicate to the consumer the environ- 
mental costs and other costs entailed to society. This can, 
however, be done only in line with other countries. The need of 
public funds will grow manytold compared with the present situa- 
tion. It has been estimated that during the next few years approx. 1 
- 1.5 billion Finnmarks of public funds will be needed for implemen- 
tation of the strategic line. Minority reports are attached to the 
proposal. The Finnish Energy Strategy is published also in the se- 
ries Komiteanmietintoe (1991:29) in Finnish. 


868 (NEI-NO-138) Gas supply to Eur Norsk 
Petroleumsforening, Oslo (Norway). 1990 50p. (CONF-9009435-9: 
The European energy market after the East European political rev- 
olution, Oslo (Norway), 24-25 Sep 1990). Order Number 
DE92715829. Source: OSTI; NTIS (US Sales Only). 

The paper gives a statistical information on the gas supply to 
Europe. The statistics concerned deal with gas proved reserves 
and natural gas production together market relations in Western 
and Eastern Europe. 24 figs., 3 tabs. 


869 (NEI-NO-146) The German role in the European 
energy market. Noreng, Oe. Norsk Petroleumsforening, Oslo (Nor- 
way). 1990 14p. (CONF-9009435-1: The European energy market 
after the East European political revolution, Oslo (Norway), 24-25 
Sep 1990). Order Number DE92715845. Source: OSTI; NTIS (US 
Sales Only). 

The paper evaluates the role of the united Germany in the Euro- 
pean energy market. Following fields are emphasized: The 
European dimension; contrasting patterns of energy demand; the 
electricity crunch; the institutional issues; European implications. 7 
tabs. 


870 (SEI-EED-7) Urban energy in Nicaragua - A compar- 
ative study of a city and a small town. Andersson, Maria. 
Stockholm Environment Inst. (Sweden). Jan 1990. 53p. Order 
Number DE92715926. Source: OSTI; NTIS (US Sales Only). 

The principal aims of the study are to: * describe the urban situ- 
ation in Nicaragua including supply, demands, end-use, prices and 
energy planning; * describe and discuss the energy situation in two 
urban areas of different sizes, the city of Leon and the town of El 
Sauce; * give some impression of what is considered to be the 
main energy problem by users and suppliers of energy and author- 
ities; and * present some ideas on how the energy situation in the 
two areas mentioned can be improved. The report is based on in- 
terviews and written material and statistics. Interviews were made 
with users and suppliers of energy and authorities. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 67, 91, 92, 93, 94, 96, 98, 201, 265, 266, 
738, 831, 878, 915, 1665 


871 (NEI-NO—137) Political changes in Eastern Europe 
and their economic consequences. Lavigne, M. (Univ. of Paris 
Pantheon-Sorbonne, Paris (France)). Norsk Petroleumsforening, 
Oslo (Norway). 1990 8p. (CONF-9009435-10: The European en- 
ergy market after the East European political revolution, Oslo 
(Norway), 24-25 Sep 1990). Order Number DE92715827. Source: 
OSTI; NTIS (US Sales Only). 

The paper evaluates the economic consequences on the Euro- 
pean energy market after the political revolution in Eastern Europe. 
The paper was presented at a conferece. The post-communist gov- 
ernments in Eastern Europe are faced with formidable tasks. They 
have more or less wholeheartedly engaged into a set of domestic 
economic reforms aiming to achieve a transition to the market after 
decades of central planning. They all want to open their economies 
to the West and to sever their connections within the Council for 
Mutual Economic Assistance (CMEA), their regional grouping. Both 
on the domestic and the international fronts, they are confronted 
with the legacies of the past and with uncertainties of the future. 
Following aspects are considered: The sequence of the domestic 
reforms; the actual steps of the reform; the first outcomes of the 
reforms; external aid or external shocks. 1 tab. 
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872 (NEI-NO-139) East European energy supplies - Exo- 
dus from Soviet dominance. Szabo, G. (Hungarian National Oil 
and Gas Co, Budapest (Hungary)). Norsk Petroleumsforening, Oslo 
(Norway). 1990 25p. (CONF-9009435-8: The European energy 
market after the East European political revolution, Oslo (Norway), 
24-25 Sep 1990). Order Number DE92715831. Source: OSTI; 
NTIS (US Sales Only). 

The paper evaluates the influence of the the East European en- 
ergy supplies on the European energy market after the political 
revolution in Eastern Europe. The paper was presented at a con- 
ference. The dependence of Eastern European countries from the 
Soviet Union, as primary energy supplier has reached the figure of 
65 to 75% by 1990. Moderating this undesirable dominance and 
unstable supply situation would force them to accept the burden of 
grave and first of all financial consequences. Following aspects are 
dealt with: East European energy supplies - exodus from Soviet 
dominance; trade and energy supply in Eastern Europe; Hungarian 
energy supply and level of utilisation; political independence - de- 
pendence in energy carriers. 12 figs. 


873 (NEI-NO—140) From plan to market in the energy 
sphere: The characteristic of planned economy applied in the 
countries of Eastern Europe. Neuman, F. (Prague School of 
Economic, Moscow (USSR)). Norsk Petroleumsforening, Oslo (Nor- 
way). 1990 13p. (CONF-9009435-7: The European energy market 
after the East European political revolution, Oslo (Norway), 24-25 
Sep 1990). Order Number DE92715833. Source: OSTI; NTIS (US 
Sales Only). 

The paper deals with market relations in the in the energy sector 
in Eastern Europe. The individual countries are faced by the cer- 
tain problems as follow: In general, the structure of industry which 
has been built is unsatisfactory from the point of view of energy 
consumption, oriented as it is towards the processing branch with 
extraordinarily large energy requirements. Structural changes are 
very costly in terms of time, money and resources. And of course 
they require organisation; extraction of resources has essentially 
reached the technical maximum and problems with the ecology of 
the countryside are particulary pressing. The way of managing fu- 
els, especially the burning of brown coal, makes their use, which is 
intolerable for the environment, very problematic in the future; the 
construction of nuclear power plants to generate electricity as a 
complete solution to the problem involves considerable cost and 
especially a search for a new conception and new safety mea- 
sures; one very sensitive problem looms over many countries - 
providing the population with heat at a level of low potential. 


874 (NEI-NO-141) Environmental issues - will brown 
coal be phased out?. Kiause, S. Norsk Petroleumsforening, Oslo 
(Norway). 1990 14p. (CONF-9009435-6: The European energy 
market after the East European political revolution, Oslo (Norway), 
24-25 Sep 1990). Order Number DE92715835. Source: OSTI; 
NTIS (US Sales Only). 

The paper deals with environmental issues concerning brown 
coal in the energy market. Following energy policy aspects are dis- 
cussed: The European energy balance including Eastern Europe; 
reduction of centralism in Eastern Europe; competition mechanisms 
and security of energy supply; local energy resources to be in- 
cluded in the overall energy demand; the influence of environmental 
protection and conservation in the power economy; the importance 
of soft coal as a primary energy; the standard of environmental 
protection in Eastern Europe concerning drawing and consumption 
of soft coal to be adjusted to the West-German standard. 


875 (NEI-NO-—142) EC energy policy making in the new 
European political setting - a summary. McGowan, F. (Univ. of 
Sussex, Science Policy Research Unit, Falmer (UK)). Norsk 
Petroleumsforening, Oslo (Norway). 1990 10p. (CONF-9009435-5: 
The European energy market after the East European political rev- 
olution, Oslo (Norway), 24-25 Sep 1990). Order Number 
DE92715838. Source: OSTI; NTIS (US Sales Only). 

The paper reviews the implications of developments in East- Eu- 
rope for the EC energy policy. It notes the difficulties which have 
faced the EC historically in devicing its own policy and its current 
status. It notes the ways in which East-West energy relationships 
have been developing in the last year, as well as what is proposed 
(and what is happening) in terms of Community activities. Finally, it 


concludes by assessing how the EC might best help the East- 
European energy sector. 


876 (NEI-NO—143) The European energy markets - short 
and long term perspectives. Woning, D. Norsk Petroleumsforen- 
ing, Oslo (Norway). 1990 15p. (CONF-9009435-4: The European 
energy market after the East European political revolution, Oslo 
(Norway), 24-25 Sep 1990). Order Number DE92715840. Source: 
OSTI; NTIS (US Sales Only). 

The paper deals with short and long term perspectives of the 
European energy markets. The perspectives reflect two alterna- 
tives: the first one in which the pure and unadulterated economic 
forces prevail where competition dominates over environmental 
concerns and energy conservation. Price is all important. The sec- 
ond one in which the environmental issues dominate puts more 
emphasis on natural gas, hydro and renewables, and because of 
strong drive for conservation results in a much lower energy de- 
mand. 2 figs., 4 tabs. 
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Refer also to citation(s) 14, 15, 91, 92, 93, 94, 96, 97, 98, 99, 201, 
202, 203, 204, 874 


877 (CONF-8808320-, pp. 103-128) Upgrading experi- 
ence and studies on Australian brown coals. Higgins, R.S. 
(Coal Corp. of Victoria (Australia)). North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. [1988]. From Opportunities in the synfuels industry: 
SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In Op- 
portunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

The extensive low rank coal deposits in Victoria, Australia, are 
estimated at over 200,000 million tons (Mt) of which about 33,000 
Mt are readily recoverable reserves using present day open cut 
mining technology. At current rates of consumption these reserves 
would last over 800 years. Over the past 60 years the coal has 
been primarily used for power generation, although significant 
quantities have been used for the production of briquettes, town 
gas and char. The Victorian State Government recognizes that 
these coal resources are one of the State’s key competitive 
strengths for economic development. The unique properties of the 
coal, together with the ease of open cut mining, make it suitable for 
a variety of new applications. Research and development activities 
are centered around applications which take advantage of the nat- 
ural attributes and unique properties of the coal. The high reactivity 
and low ash content of the coal led to its selection for the Japan- 
ese brown coal liquefaction pilot plant currently operating in the 
Latrobe Valley, with support from Victoria. Research and develop- 
ment of new brown coal based products together with many other 
areas of applied and fundamental research are being conducted in 
Victoria by Government research organizations, tertiary institutions 
and private industry, with the objective of establishing new indus- 
trial developments based on Victoria's vast brown coal resource. 


878 (CONF-900845-, pp. 235-258) Global perspectives: 
Trends and issues. Sondreal, E.A. (Univ. of North Dakota, Grand 
Forks (USA)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990]. From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS. 

This paper consists of a series of transparencies used during the 
presentation. The topics covered include: US oil imports, OPEC in 
world oil markets, supply and demand for OPEC oil, oil price rise 
scenarios, cyclically unstable energy markets, fossil energy 
reserves, history of US energy supply policy, elements of a sustain- 
able US energy supply strategy, growth in US gas markets, coal's 
share of total US energy production, additional electrical capacity 
required beyond mid-1990's, and needed environmental initiatives. 


879 (CONF-900845-—, pp. 317-330) The technologies of 
the Clean Coal Technology Demonstration Program. Miller, C.L. 
(Dept. of Energy, Washington, DC (USA)). North Dakota Univ., 
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Grand Forks, ND (United States). Energy and Environmental Re- 
search Center. [1990]. From Symposium on opportunities in the 
synfuels industry: SynOps 90; Bismarck, ND (United States): 27-30 
Aug 1990. In Opportunities in the synfuels industry. Proceedings. 
345p. Order Number DE91014476. Source: OSTI; NTIS. 

One of the major objectives of the CCT Program as identified in 
the Joint Envoy's Report on Acid Rain is to develop a suite of tech- 
nology options for the contro! of acid rain emissions that would be 
significantly cheaper, more effective and yet highly efficient. This 
objective was subsequently expanded in guidance from Congress 
to include consideration of some processes that could increase the 
utilization of coal in an environmentally responsive manner. The 
projects now in the Program, when developed and commercialized, 
will advance the Program well along the road to achieving these 
goals. The paper gives a brief overview of the goals, objectives 
and current status of the program and focuses most of the discus- 
sion on the technology now in the program. The goal is to acquaint 
the reader with the progress the program is making in providing a 
wide range of advanced coal utilization technology options. These 
options will permit the industrial and utility sectors of the energy 
marketplace to continue to use coal in an environmentally respon- 
sive manner with greater efficiency and at lower overall costs. 


880 (DOE/EIA—0216(90)) US crude oil, natural gas, and 
natural gas liquids reserves: 1990 annual report. USDOE En- 
ergy Information Administration, Washington, DC (United States). 
Office of Oil and Gas. Sep 1991. 110p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92001999. 
Source: OSTI; NTIS; INIS; GPO; GPO Dep. 

The primary focus of this report is to provide an accurate esti- 
mate of US proved reserves of crude oil, natural gas, and natural 
gas liquids. These estimates were considered essential to the de- 
velopment, implementation, and evaluation of natural energy policy 
and legislation. In the past, the government and the public relied 
upon industry estimates of proved reserves. These estimates were 
prepared jointly by the American Petroleum Institute (API) and the 
American Gas Association (AGA) and published in their annual re- 
port, Reserves of Crude Oil, Natural Gas Liquids, and Natural Gas 
in the United States and Canada. However, API and AGA ceased 
publication of reserves estimates after their 1979 report. By the 
mid-1970's, various federal agencies had separately established 
programs to collect data on, verify, or independently estimate do- 
mestic proved reserves of crude oil or natural gas. Each program 
was narrowly defined to meet the particular needs of the sponsor- 
ing agency. In response to recognized need for unified, 
comprehensive proved reserves estimates, Congress in 1977 re- 
quired the Department of Energy to prepare such estimates. To 
meet this requirement, the EIA's reserves program was undertaken 
to establish a unified, verifiable, comprehensive, and continuing 
Statistical series for proved reserves of crude oil and natural gas. 
The program was expanded to include proved reserves of natural 
gas liquids in the 1979 report. 36 rets., 11 figs., 16 tabs. 


881 (DOE/EIA—0380(91/10)) Petroleum marketing 
monthly, October 1991. USDOE Energy Intormation Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 10 
Oct 1991. 194p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92001769. Source: OSTI; NTIS; INIS; 
GPO; GPO Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiner's acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 12 figs., 55 
tabs. 


882 (DOE/EIA—0535(90)) Fuel oll and kerosene sales, 
1990. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 10 Oct 1991. 58p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE92002003. Source: OSTI; NTIS; INIS; GPO; GPO Dep. 


Sales data is presented for kerosene and fuel oils. This is the 
second year that the survey data have appeared in a separate 
publication. Prior to the 1989 report, the statistics appeared in the 
Petroleum Marketing Annual (PMA) for reference year 1988 and 
the Petroleum Marketing Monthly (PMM) for reference years 1984 
through 1987. 4 figs., 24 tabs 


883 (DOE/EIA-0538(91/92-2)) Winter tuels report, week 
ending October 4, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 10 Oct 
1991. 69p. Sponsored by USDOE, Washington. DC (United States) 
Order Number DE92000816. Source: OST!; NTIS; GPO Dep 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers. consumers, analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production. imports and stocks for all Petroleum Administra- 
tion for Defense Districts (PADD) and product supplied on a US 
level; propane net production, imports and stocks for PADD’s 1, 2 
and 3; natural gas supply and disposition and underground storage 
for the United States and consumption for all PADD’s: residential! 
and wholesale pricing data for propane and heating oil tor those 
States participating in the joint Energy Information Administration 
(ElA)/State Heating Oil and Propane Program: crude oil and 


petroleum price comparisons for the United States and selected 
cities; and US total heating degree-days by city. 37 figs., 13 tabs 


884 (DOE/EIA-0538(91/92-3)) Winter fuels report, week 
ending October 11, 1991. USDOE Energy Intormation Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 17 Oct 
1991. 70p. Sponsored by USDOE. Washington. DC (United States) 
Order Number DE92001611. Source: OST!: NTIS: GPO Dep 

This Report is intended to provide concise. timely information to 
the industry, the press, policymakers, consumers, analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all Petroleum Administra- 
tion for Defense Districts (PADD) and product supplied on a US 
level; propane net production, imports and stocks for PADD's 1, 2. 
and 3; natural gas supply and disposition and underground storage 
for the United States and consumption for all PADD’s: residential 
and wholesale pricing data for propane and heating oil for those 
States participating in the joint Energy Information Administration 
(EIA)/State Heating Oil and Propane Program: crude oil and 
petroleum price comparisons for the United States and selected 
cities; and US total heating degree-days by city. 37 figs., 13 tabs 


885 (DOE/EIA-0538(91/92-4)) Winter fuels report, week 
ending October 18, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (United States). Office of Oil and Gas. 24 Oct 
1991. 70p. Sponsored by USDOE, Washington, DC (United States) 
Order Number DE92002189. Source: OST!; NTIS: GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
State and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all Petroleum Administra- 
tion for Defense Districts (PADD) and product supplied on a US 
level; propane net production, imports and stocks for PADD's, 1, 2, 
and 3; natural gas supply and disposition and underground storage 
for the United States and consumption for all PADD's; residential 
and wholesale pricing data for propane and heating oil for those 
States participating in the joint Energy Information Administration 
(ElA)/State Heating Oil and Propane Program; crude oil and 
petroleum price comparisons for the United States and selected 
cities; and US total heating degree-days by city. 37 figs., 13 tabs 


886 (NEI-NO-145) Regional aspects of energy trade in 
the Soviet Union. Jaanimaegi, K. (Estonian Academy of Sciences, 
Inst. of Thermophysics and Electrophysics (Estonia)). Norsk 
Petroleumsforening, Oslo (Norway). 1990 17p. (CONF-9009435-2: 
The European energy market after the East European political rev- 
olution, Oslo (Norway), 24-25 Sep 1990). Order Number 
DE92715844. Source: OSTI; NTIS (US Sales Only). 

The paper deals with energy trade in the Soviet Union. Regional 
aspects are discussed and conclusions are as follow: Soviet re- 
sources potential is very large; receantly the potential of the USSR 
to further build up its energy production for exports is limited, espe- 
cially for oil; FEC has a great need for capital and technology; 
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reorganization of the Soviet economy to the market economy; end 
of the Rapid Growth in Soviet energy production. Some tensions in 
domestic energy market: European market requirements for Soviet 
Energy resources will not shrink in the coming 10 years; the main 
USSR potential for increasing energy export to European countries 
is more efficient use of energy and fuel in the USSR: possibilities 
for joint ventures to produce energy saving technologies: energy 
saving is reserve not only for fuel export. but for decreasing of ex- 
port of pollutants from power stations. 8 tabs. 


2950 Hydrogen and Synthetic Fuels 


Refer also to citation(s) 837 


887 (RISO-M-—2940) Hydrogen as an energy carrier (fo- 
cusing on electricity storage): Progress report. Schieisner, L.; 
Nielsen. L.H.; Schroeder Pedersen. A.; Kjoeller, J. Oliebranchens 
Faellesrepraesentation, Copenhagen (Denmark). Jun 1991. 
127p. (in Danish). Contract ENS-151/90-0030. Order Number 
DE92715313. Source: OSTI; NTIS (US Sales Only). 

EFP-90. 

This report is a progress report on the project "hydrogen as an 
energy carrier’. The report deals especially with utilization of hydro- 
gen as a storage medium for electricity. Especially techniques 
concerning production, storage, transportation and utilization of 
hydrogen have been described. The description of the various tech- 
nologies deals primarily with technologies already demonstrated. 
The report is based on literature studies and in some cases per- 
sonal information or meetings. (author) 12 tabs., 12 ills., 106 refs. 


888 (WZB-FS-||-90-404) Solar hydrogen economy. As- 
sessment of its potential and limits. Buettner, S. 
Wissenschaftszentrum Berlin fuer Sozialforschung gGmbH (WZB) 
(Germany). 1990. 135p. (In German). Order Number DE92721569. 
Source: OSTI: NTIS (US Sales Only). 

Since the early seventies, concepts of long term energy systems 
based solely on solar energy have been widely discussed. Among 
these are drafts of systems using hydrogen as fuel and a universal 
carrier of secondary energy. The range of concepts is broad, rang- 
ing from highly industrialised central solar hydrogen farms in 
deserts to locally supplied hydrogen for use in households. Apart 
from its storability and easy transportation, the main argument for 
the use of hydrogen is that it is environmentally sound, as it burns 
without emissions of carbon dioxide, producing mainly water vapor. 
Critics of these concepts argue that the technical and hence the 
energy input required to build up and sustain a 'hydrogen econ- 
omy’ would be too high for reasonable energy-payback times, 
thereby making the operation economically impossible. Others 
point out that the solar hydrogen economy would hinder or delay 
the necessary process of turning away from the present supply- 
oriented strategy based on high throughout of energy. Along with 
an overview of the concepts and arguments of both the promotors 
and critics of solar hydrogen, criteria for the assessment of future 
energy systems and of development strategies are discussed. In 
the end it is clear that the existing concepts go too much for tech- 
nological and too little for social innovations. This makes them 
unsuitable for sustainable development. (orig.). 
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Refer also to citation(s) 92, 502, 515, 575, 576, 812, 835, 915, 
2590 


889 (CONF-9001160—) Conversations about electricity 


and the future: Findings of an international seminar and 
lessons from a year of surprises. Rossin, A.D.; Fowler, K. (eds.). 
California Univ., Berkeley, CA (United States). Jun 1991. 261p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FGO3-90ER54073 ;:FG03-89SF18307. From 1. 1990 
group on electricity: conversations about electricity and the future; 
Berkeley, CA (United States); Jan 1990. Order Number 
DE92001899. Source: OSTI; NTIS; INIS; GPO Dep. 

In January 1990 thirty-two experts from twelve countries con- 
vened for a five-day working Seminar on the Berkeley Campus of 


the University of California to discuss electricity supply and de- 
mand. The participants brought with them deep and diverse 
backgrounds in energy issues. A major concern of the First 1990 
Group on Electricity was the potential impact of electricity shortages 
on the environment, just at a time of growing awareness of environ- 
mental deterioration. These concerns extend from local problems to 
nations. regions and global impacts. Indeed, because of the impor- 
tance of electricity in our lives, potential electric power shortages 
already foreseeable in this decade could overwhelm public concern 
for the environment, unless critical, long-leadtime measures are 
taken very soon. The First 1990 Group on Electricity's Findings 
and Conclusions, the thinking that led to them, and the impact of 
events in the intervening year form the content of this book. 


890 (CONF-9103105-, pp. 3-8) Challenges for electric 
utilities - Opportunities for renewable energy. San Martin, R.L. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy. Washington, DC (United States). Geothermal Div. [1991]. 
From 9. geothermal program review: the geothermal partnership— 
industry, utilities and government meeting the challenges of the 
90's; San Francisco, CA (United States); 19-21 Mar 1991. In The 
geothermal partnership: Industry, utilities, and government meeting 
the challenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

The paper discusses the electric utility system; electricity growth 
and the US economy; electricity demand in industry, commercial 
sectors. and residential sectors; challenges to the electricity sector; 
environmental quality; and state and federal actions. Two ap- 
proaches for turning these challenges into opportunities are 
summarized. The first concentrates on pushing technologies to 
new levels of performance, while the second focuses on condition- 
ing markets in order to maximize opportunities for these 
technologies. Both these are briefly discussed. 


891 (CONF-9103105—, pp. 9-13) Challenges facing utili- 
ties in the 1990s. Role of the geothermal partnership. Mottor, 
J.W. (Sierra Pacific Power Co., Reno, NV (United States)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (United States). Geothermal Div. [1991]. From 9. 
geothermal program review: the geothermal partnership—industry, 
utilities and government meeting the challenges of the 90's; San 
Francisco, CA (United States); 19-21 Mar 1991. In The geothermal 
partnership: Industry, utilities, and government meeting the chal- 
lenges of the 90's. Proceedings. 201p. Order Number 
DE91013163. Source: OSTI; NTIS. 

The author discusses the five challenges facing electric utilities 
in the 1990s: competition, environmental issues, capacity require- 
ments, effects of purchase power on utility financial ratings, and 
fuel mix. He then discusses what role research and development 
can play in meeting these challenges, how a geothermal partner- 
ship of industry, government, utilities, and regulatory agencies can 
facilitate this research and development, and how this partnership 
can improve overall R and D effectiveness. 


892 (CONF-9110274—1-Draft) The problem of optimal 
rationing: An experimental comparison of curtailment meche- 
nisms. Elliott, S.R. (Oak Ridge National Lab., TN (United States)); 
Brown-Kruse, J.; Schulze, W.D.; Ben-David, S. Oak Ridge National 
Lab., TN (United States). [1991]. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
From Economic seminar series; Ontario (Canada); 31 Oct 1991. 
Order Number DE92002704. Source: OSTI; NTIS; GPO Dep. 
Peak load management is a major concern for many firms, 
including those involved in the generation and distribution of electri- 
cal power. This paper reports the result of experiments designed to 
test three alternative curtailment mechanisms. The purpose of a 
curtailment mechanism is govern the allocation of a product that is 
in short supply. Obviously, a price increase can sufficiently reduce 
the quantity demanded to match available supplies. However, there 
are numerous circumstances in which price is not flexible enough 
to serve the purpose. This paper shall explore two mechanisms 
which prompt consumers to self select different levels of delivery 
reliability. One mechanism is a priority (or menu) system that al- 
lows customers to select among reliability classes which differ in 
price and frequency of outages. The second is a newly developed 
mechanism which allocates power in proportion to a baseline level 
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that we will call a “guaranteed minimum base”. We will call this 
mechanism “Proportional service.” Two versions of proportional 
service are studied here. While each uses the method described 
above to allocate electricity in an outage, they differ in how 
customers select their GMB. The first of these versions allows cus- 
tomers to commit some or all of their historical electricity demand 
to a buy-back program similar to a call option. The units not com- 
mitted are considered by the utility as the customer's GMB. The 
second version uses a simple posted offer market to sell GMB to 
firms at a posted price. That is, GMB is sold by the utility to cus- 
tomers at a fixed, pre-announced price. 19 refs., 10 figs., 11 tabs. 


893 (DOE/EIA-0095(90)) Inventory of power plants in the 
United States 1990. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 23 Oct 1991. 405p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92002711. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this publication is to provide year-end statistics 
about electric generating units operated by electric utilities in the 
United States (the 50 States and the District of Columbia). The 
publication also provides a 10-year outlook of future generating 
unit additions. The Summary Statistics chapter contains aggregate 
capacity statistics at the national and various regional levels for op- 
erable electric generating units and planned electric generating unit 
additions. Aggregate capacity data at the national level are pre- 
sented by energy source and by prime mover. Aggregate capacity 
data at the various regional levels are presented by prime energy 
source. Planned capacity additions in new units are summarized by 
year, 1991 through 2000. Additionally, this chapter contains a sum- 
mary of electric generating unit retirements, by energy source and 
year, from 1991 through 2000. The chapter on Operable Electric 
Generating Units contains data about each operable electric gener- 
ating unit and each electric generating unit that was retired from 
service during the year. Additionally, it contains a summary by 
energy source of electric generating unit capacity additions and re- 
tirements during 1990. Finally, the chapter on Projected Electric 


Generating Unit Additions contains data about each electric gener- 
ating unit scheduled by electric utilities to start operation between 
1991 and 2000. 11 figs., 22 tabs. 


894 (DOE/EIA-0226(91/10)) Electric power monthly, 
October 1991. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 11 Oct 1991. 199p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE92002148. Source: 
OSTI; NTIS; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and State levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity sales, 
revenue, and average revenue per kilowatthour of electricity sold. 
Data on net generation, fue! consumption, fuel stocks, quantity and 
cost of fuel are also displayed at the North American Electric Relia- 
bility Council (NERC) region level. Additionally, statistics at the 
company and plant level are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 4 figs., 63 tabs. 


895 (IAEA-TECDOC—607, pp. 31-39) Experience of 
SONELGAZ in using WASP for the Algerian Power System 
Planning. Sahoui, L. (Societe Nationale de |'Electricite et du Gaz 
(SONELGAZ), Alger (Algeria). Direction de la Planification). Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-8912153—: Workshop on electricity demand and supply 
planning in Europe, Middle East and North African countries, 
Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy and 
electricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East and 
North Africa. 275p. Order Number DE92601524. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Algeria is endowed with a vast amount of natural gas and some 
hydrocarbons, and this is reflected in the composition of the power 
generating system. In order to optimize the use of these reserves 
in electricity generation leaving sufficient remnant of the annual 
production for exports (gas is the principal earning of foreign cur- 
rency for the country), great efforts have always been made in 


planning the power generating system. Different models have been 
applied in these studies, including the MAED and WASF models. 
This paper summarizes the main applications and studies con- 
ducted. Some of the principal problems faced in the use of the 
MAED and WASP models are also discussed. (author). 


896 (IAEA-TECDOC—607, pp. 41-77) Generation expan- 
sion planning and long run marginal cost calculations using 
the ENPEP-(WASP) computer package. Charalambous, C. (Elec- 
tricity Authority of Cyprus, Nicosia (Cyprus)). International Atomic 
Energy Agency, Vienna (Austria). May 1991. (CONF-8912153—: 
Workshop on electricity demand and supply planning in Europe, 
Middie East and North African countries, Nicosia (Cyprus), 11-15 
Dec 1989). In Experience in energy and electricity supply and de- 
mand planning with emphasis on MAED and WASP among 
member states in Europe, the Middle East and North Africa. 275p. 
Order Number DE92601524. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The association of the Electricity Authority of Cyprus (EAC) with 
the IAEA commenced with a training course on Electric System 
Expansion Planning and the use of WASP-IIi at Argonne National 
Laboratory, late in 1984. At that time, both the Government of 
Cyprus and EAC relied mostly on external Consultants for conduct 
of energy and electricity planning studies. A great effort was there- 
fore required to establish this, new for Cyprus, planning 
methodology. The release of ENPEP which is an integrated PC- 
based Energy and Power Evaluation package made the use of 
WASP very much easier and accessible to power system planners. 
Through continuous efforts these computer models have now been 
established in the Planning Procedures of EAC and are sued ex- 
tensively to a degree that it was difficult to imagine five years ago. 
This paper contains some of the experiences gained in the use of 
these models in electric system expansion planning and the long 
run marginal cost analysis. (author). Figs and tabs. 


897 (IAEA-TECDOC-607, pp. 79-90) Czechoslovak Nu- 
clear Power within the power system development. Rajci, T. 
(Research Inst. of Fuel and Energy Complex, Bratislava 
(Czechoslovakia)). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-8912153—: Workshop on electricity 
demand and supply planning in Europe, Middle East and North 
African countries, Nicosia (Cyprus), 11-15 Dec 1989). In Experi- 
ence in energy and electricity supply and demand planning with 
emphasis on MAED and WASP among member states in Europe, 
the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper consists of two main parts. In the first part an 
overview of the recent and current energy situation in Czechoslo- 
vakia is presented. Recently, electric power system was based 
primarily on thermal power plants burning brown coal. Due to the 
setup of Czechoslovak industry and its extensive development 
mood, the specific energy consumption has been, and still is, very 
high. Now, for about 10 years, an extensive nuclear power 
development programme is on its way with an expected 50% con- 
tribution to the total power demand in year 2000 to be produced in 
nuclear power plants. The role of hydro-power in Czechoslovakia is 
explained too. The second part of the paper is dedicated to the 
model calculations used at the author's institute and especially to 
the codes WASP and MAED. The reason why WASP and MAED 
are used only occasionally and the prerequisites for the wide ex- 
ploitation of both models are presented. (author). 2 figs, 2 tabs. 


898 (IAEA-TECDOC-607, pp. 91-113) COST - A proba- 
bilistic production cost model using the segmentation 
technique. Vassos, S. (Public Power Corp., Athens (Greece). Gen- 
eration Planning Div.). International Atomic Energy Agency, Vienna 
(Austria). May 1991. (CONF-8912153—: Workshop on electricity 
demand and supply planning in Europe, Middle East and North 
African countries, Nicosia (Cyprus), 11-15 Dec 1989). In Experi- 
ence in energy and electricity supply and demand planning with 
emphasis on MAED and WASP among member states in Europe, 
the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

COST is a simulation model for evaluating the annual production 
cost and reliability of a generating system for each year of a plan- 
ning horizon. The Segmentation probabilistic technique is utilized in 
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this model for the evaluation of the expected energy generation of 
the units, the loss of load probability and the expected unserved 
energy. The model was developed in the Generation Planning De- 
partment of Public Power Corporation of Greece for capturing the 
peculiarities of the Greek utility, by applying a computationally effi- 
cient and accurate probabilistic technique. The model is capable to 
include in the simulation resent advances in the production of elec- 
tric energy and constraints in the production imposed by operating 
the PPC generating system. (author). 12 refs, 8 figs, 6 tabs. 


899 (IAEA-TECDOC-—607, pp. 115-130) Long-term plan- 
ning of the Hungarian power system: Experience and 
problems using the WASP model. Balazs, P. (Power Station and 
Network Engineering Co. (EROTERV), Budapest (Hungary)). Inter- 
national Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-8912153—: Workshop on electricity demand and supply 
planning in Europe, Middle East and North African countries, 
Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy and 
electricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East and 
North Africa. 275p. Order Number DE92601524. Source: OSTI; 
NTIS (US Saies Only); INIS. 

The domestic energy resources in Hungary are insufficient to 
cover the demand in all its forms, and particularly that of electricity. 
Owing to this dependency on imported electricity, large efforts have 
always been made by the national organizations involved in the 
planning process in trying to optimize the development of the gen- 
eration system of the country. These efforts involve not only the 
actual application of planning techniques in power system develop- 
ment plans, but also the development of methodologies that suit 
best the conditions of the country, or eventually adopting 
methodologies developed by other institutions or international orga- 
nizations that prove to be readily applicable to the country. In this 
frame, the present paper discusses current issues related to power 
system development in Hungary, with special emphasis on the ex- 
perience gained so far in the use of the IAEA's planning model 
WASP. (author). 5 figs, 1 tab. 


900 (IAEA-TECDOC—607, pp. 131-142) Development of 
new investment strategies for the Hungarian power system. 
Doertner, P. (Hungarian Electricity Board, Budapest (Hungary)). In- 
ternational Atomic Energy Agency, Vienna (Austria). May 1991. 
(CONF-8912153—-: Workshop on electricity demand and supply 
planning in Europe, Middle East and North African countries, 
Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy and 
electricity supply and demand planning with emphasis on MAED 
and WASP among member states in Europe, the Middle East and 
North Africa. 275p. Order Number DE92601524. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Hungarian Electricity Board (MVMT) is going to develop its 
own planning capabilities. After having tested the IAEA's method- 
ologies, MVMT has started using them. This paper describes the 
available methodologies at MVMT and their potential role in the 
planning process. The last least-cost investment study and long- 
run marginal cost (LRMC) calculations performed for the country 
are briefly summarized. These issues, as well as some comments 
and proposed enhancements to the WASP-IIi model are also dis- 
cussed in the paper. (author). 8 refs, 4 figs, 3 tabs. 


901 (IAEA-TECDOC-—607, pp. 143-155) Improvements and 
use of WASP for special applications. Porat, Y. (Israel Electric 
Corp. Ltd, Haifa (Israel). Analytical Research Dept.). International 
Atomic Energy Agency, Vienna (Austria). May 1991. (CONF- 
8912153—: Workshop on electricity demand and supply planning in 
Europe, Middie East and North African countries, Nicosia (Cyprus), 
11-15 Dec 1989). In Experience in energy and electricity supply 
and demand planning with emphasis on MAED and WASP among 
member states in Europe, the Middle East and North Africa. 275p. 
Order Number DE92601524. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The WASP program is being used in the Israel Electric Corpora- 
tion (by the R and D division) since 1978 as a useful tool for 
decisions concerning the long range development of the generation 
system. Some problems encountered in various studies performed 
during the last ten years using the version WASP-Il necessitated 


the introduction of several changes. Some of these changes ap- 
peared already in the WASP-III version, therefore they are not 
treated in the paper. Other changes, which may be of interest to 
WASP users, are presented in this paper. In addition, an improved 
procedure concerning the loading order of generating units is sug- 
gested. Examples of the use of WASP for special applications are 
also included encompassing the following subjects: - Break-even 
cost calculation for a pumped storage plant; - Determination of a 
reliability criterion for expansion of the power generating system; - 
Long run hourly marginal generating cost calculations for time of 
day pricing; and finally, - Uncertainty considerations, including: a) 
cost of over versus under expansion, b) nuclear versus coal ex- 
pansion plans and c) optimal in-service date for power stations. 
(author). 9 figs, 5 tabs. 


902 (IAEA-TECDOC-607, pp. 157-161) ENPEP and the 
decision making process in energy planning problems. 
Soloveitchik, D. (Ministry of Energy and Infrastructure, Jerusalem 
(Israel)). International Atomic Energy Agency, Vienna (Austria). 
May 1991. (CONF-8912153—: Workshop on electricity demand and 
supply planning in Europe, Middle East and North African coun- 
tries, Nicosia (Cyprus), 11-15 Dec 1989). In Experience in energy 
and electricity supply and demand planning with emphasis on 
MAED and WASP among member states in Europe, the Middle 
East and North Africa. 275p. Order Number DE92601524. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper summarizes the principal models for energy and elec- 
tricity planning available at the Ministry of Energy and Infrastructure 
of Israel. Further, the paper discusses the increased need of apply- 
ing multi-criteria decision making (MCDM) approach to solve the 
electricity expansion problem as the traditional single-criterion ap- 
proach of minimization of costs fails to respond to all questions 
being addressed by the planner as well as the related uncertainties 
and risks. An illustration of the need for MCDM is given by means 
of a questionnaire distributed among the participants of the present 
Workshop. The results confirm the idea that the minimization of 
cost is not the only problem at stake. (author). 4 refs. 


903 (IAEA-TECDOC-607, pp. 173-192) Experience with 
MAED/WASP and other planning methodologies used by the 
Jordan Electricity Authority. Musa, N. (Jordan Electricity Author- 
ity, Amman (Jordan). Planning Dept.). International Atomic Energy 
Agency, Vienna (Austria). May 1991. (CONF-8912153—: Workshop 
on electricity demand and supply planning in Europe, Middle East 
and North African countries, Nicosia (Cyprus), 11-15 Dec 1989). In 
Experience in energy and electricity supply and demand planning 
with emphasis on MAED and WASP among member states in Eu- 
rope, the Middle East and North Africa. 275p. Order Number 
DE92601524. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the current planning methodology adopted 
by Jordan Electricity Authority (JEA), and briefly describes the 
methodologies and tools for load forecasting, generation, transmis- 
sion, economic and financial planning. It also deals with JEA 
experience in the use of the MAED and WASP computer models, 
as well as the problems faced during their operation. However, the 
WASP results are mainly used for purposes of checking with results 
of the available methodology. It should be mentioned that the EN- 
PEP version of the program, which made the use of WASP much 
easier, has not been yet utilized by JEA. However, arrangements 
have been made to run this program. (author). 7 figs, 4 tabs. 


904 (IAEA-TECDOC-607, pp. 239-251) Generating system 
reliability and maintenance schedule model (GARFUNQUEL). 
Munoz, S. (UNESA, Madrid (Spain)); Brea, M. International Atomic 
Energy Agency, Vienna (Austria). May 1991. (CONF-8912153—-: 
Workshop on electricity demand and supply planning in Europe, 
Middle East and North African countries, Nicosia (Cyprus), 11-15 
Dec 1989). In Experience in energy and electricity supply and de- 
mand planning with emphasis on MAED and WASP among 
member states in Europe, the Middle East and North Africa. 275p. 
Order Number DE92601524. Source: OSTI; NTIS (US Sales Only); 
INIS. 


This report describes a model for computing generating system 
reliability and selecting an optimum maintenance program, which 
was developed in UNESA's Planning Department. The model opti- 
mizes the distribution of maintenance tasks on the basis of two 
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possible options: a) leveling out the annual loss of load probability 
(LOLP), and b) minimizing the annual LOLP. The inclusion of units 
having predetermined maintenance programs is possible, as is the 
potential for incompatibility between units as regards maintenance. 
This model uses the Baleriaux-Booth algorithm convolution 
method, incorporating discrete, step-wise distribution functions for 
each of the 52 weeks. The results of the program are as follows: 
a) optimum maintenance program, b) weekly LOLP (52 values), c) 
monthly LOLP, d) annual LOLP, taking into consideration the con- 
straints imposed by incompatibility between the different units. The 
model has been developed for iterative application in parallel with 
other models that meet electric load demand or energy require- 
ments. (author). Figs and tabs. 


905 (IAEA-TECDOC—607, pp. 253-257) Analysis method 
of the long term evolution of the Swiss electricity supply. 
Gnansounou, E. (Ecole Polytechnique Federale de Lausanne, Lau- 
sanne (Switzerland). Lab. de Systemes Energetiques). International 
Atomic Energy Agency, Vienna (Austria). May 1991. (CONF- 
8912153—: Workshop on electricity demand and supply planning in 
Europe, Middie East and North African countries, Nicosia (Cyprus), 
11-15 Dec 1989). In Experience in energy and electricity supply 
and demand planning with emphasis on MAED and WASP among 
member states in Europe, the Middle East and North Africa. 275p. 
Order Number DE92601524. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The particularities of Swiss Electrical sector are briefly 
presented. The difficulties encountered when using WASP-III to an- 
alyze the long range evolution of Electricity supply of the country 
are pointed out and the method used at present in Switzerland is 
exposed. Researches are made in the "Laboratoire de Systemes 
Energetiques’ ' in order to improve this method and the first results 
are discussed. (author). 1 tab. 


906 (IAEA-TECDOC-610, pp. 337-340) Financing of large 
energy projects: The guarantee scheme. Saux, E. (Societe Gen- 


erale, Paris (France)). International Atomic Energy Agency, Vienna 
(Austria). Jun 1991. (CONF-900932-: International seminar on the 
costs and financing of nuclear power in developing countries, 
Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nuclear power 
projects in developing countries: Proceedings of a topical seminar 


held in Jakarta, 4-7 September 1990. 404p. Order Number 
DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

Financing through export credit: Evolution of the concept 
(buyer's credit, soft loans, concession, BOT, guarantee scheme). 
Guarantee scheme in Turkey: Thermic power plant; Hydroelectric 
power plant; The Energy Fund (characteristics, source of financing 
of the Funds, guarantees). Conclusion of the presented guarantee 
scheme: Necessary involvement of all the parts for guarantees and 
financings. (author). 


907 (IAEA-TECDOC-610, pp. 347-360) The power sector 
and the BOT model in Turkey. Shen, M. (Ministry of Energy and 
Natural Resources, Ankara (Turkey)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1991. (CONF-900932-: International 
seminar on the costs and financing of nuclear power in developing 
countries, Jakarta (Indonesia), 4-7 Sep 1990). In Financing of nu- 
clear power projects in developing countries: Proceedings of a 
topical seminar held in Jakarta, 4-7 September 1990. 404p. Order 
Number DE92603512. Source: OSTI; NTIS (US Sales Only); INIS. 

Turkey is a developing country with almost fifty percent depen- 
dence on imported energy, particularly oil. The Sixth Five Year 
Development Plan (1990-1994) attributes great emphasis on the 
energy sector and the main objective is to utilize economical 
indigenous and imported energy resources and make use of all fi- 
nancial and investment capabilities of public and private sectors. In 
order to achieve this objective, and in the context of liberalization 
of the Turkish Economy, Law No: 3096, named Respecting autho- 
rization to the institutions other than Turkish electricity authority for 
generation, transmission and trade of electricity has been issued 
on December, 1984 and the related regulations had been prepared 
and put into effect afterwords, to form the basis for the power pro- 
jects to be realized under the Build-Operate-Transfer (BOT) 
scheme. In parallel to these legislation studies, two committees 
had been set up. one technical, one decision making committee, 


for the evaluation of BOT power project offers. particularly the im- 
ported coal fired thermal power project offers. In about five years 
time. technical committee set up the basic principals applying to 
BOT concept and prepared the project documents necessary for 
implementing BOT power projects. These principals are related 
with power purchase, financing, return on equity, tariff structure 
and contract term. On the other hand, technical guarantees to be 
provided by the Project Company are identified as: designing and 
constructing a power pliant operable for its economic life; making 
power available based on an agreed level: coal consumption based 
on an average net heat rate and; confirming with the environmental 
regulations. An Implementation Agreement has been prepared 
based on above mentioned principles and technical guarantees. 
Other project documents such as Energy Sales Agreement, Con- 
struction Contract and so forth have also been drafted in parallel to 
the principles covered in the Implementation Agreement. 


908 (NVE-E-PUB-9/91) Costs for power plant projects. 
Aas, M.B.N. Norges Vassdrags- og Energiverk, Oslo (Norway). Feb 
1991. 33p. (In Norwegian). Order Number DE92715812. Source: 
OSTI; NTIS (US Sales Only). 

The report deals with an evaluation of the cost level for power 
plant projects covering the fields of water power, thermal power, 
firm power cost, and new renewable energy sources in Norway. 
Specific costs of development and operation for the following types 
of plants are given: Hydroelectric power plants; combined systems 
of gas fired power plants; coal fired power plants; nuclear power 
plants; peak load gas turbine power plants. 9 figs., 12 tabs., 7 refs. 


909 (TKK-KO/ET-24) The possibilities of electricity sav- 
ing and decentralized power generation in 1986-2020. Petaejae, 
J. (Helsinki Univ. of Technology, Otaniemi (Finland). Inst. of Energy 
Engineering); Hausen, H. Helsinki Univ. of Technology, Otaniemi 
(Finland). Inst. of Energy Engineering. 1988. 183p. (In Finnish). Or- 
der Number DE92728405. Source: OSTI; NTIS (US Sales Only). 

This report concerns the potential and the economy of local 
power generation and of electricity saving. Economic calculations 
have been made to the year 2000. The whole electric supply sys- 
tem has been considered and thus, for example, all investments 
have the same profit demand. The potential of these methods up 
to the year 2020 and national policy instruments for implementing 
this alternative have also been assessed. Measures for saving 
electricity in the areas of electric motors, adjustable speed drives, 
lighting technology, households appliances, the pulp and paper in- 
dustry, and electric heating were evaluated. These sectors cover 
about 70 % of the electric energy consumption in Finland. Potential 
savings of 16 TWh were determined for these sectors for the year 
2000, when electric consumption forecasts are based on the sce- 
nario presented by the Ministry of Trade and Industry (KTM) in 
1986. The local or decentralized power generation methods evalu- 
ated in this study were the combined production of heat and 
power, small-scale power generation from waste heat based on the 
organic Rankine cycle, wind power, mini hydropower, and solar 
cells. All technologies except wind power and solar cells were 
found to be competitive with new large condensing power plants. 
The total potential for the year 2000 was estimated at 29 TWh, or 
8 TWh more than that planned by government authorities. For 
2020 the corresponding potential is 38 TWh, which is more than 
the total consumption when hydropower (13 TWh) is taken into ac- 
count. Furthermore, an important fact concerning the cogeneration 
of district heat and power was discovered: the production costs of 
electricity can be about 25 % higher in a cogeneration than in a 
condensing power plant and, yet, considering the whole electric 
supply system, cogeneration is still more profitable. 


910 (VTT-TUTK-732) Use of small standby generators 
for cutting the peak loads of electricity. Pihala, H. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Saehkoe- ja Au- 
tomaatiotekniikan Lab.). Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Apr 1991. 140p. (in Finnish). Order Number 
DE92715485. Source: OSTI; NTIS (US Sales Only). 

In the study the possibilities and significance of diesel standby 
machines for production of peak electricity by the country by power 
companies and by consumers has been determined. The study 
considers the standby aggregates which are driven by diesel en- 
gine and whose total output is 304000 kW. The greatest unit 
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output of a single diesel engine is about 1000 kW. The number of 
standby machines in Finland was determined both by sending in- 
quiries to power companies and by studing the reference data of 
import agents. In the same inquiries problems in peak clipping and 
agreement patterns between power companies and their customers 
in using standby units for peak shaving were determined. In order 
to evaluate technical viability, reliability and economic profitability of 
standby aggregates in peak clipping suitable enterprises and power 
companies were chosen where calculations, modifications and 
measurements were performed. During the study 25 possible moni- 
toring sites were visited. From these ten sites were chosen for 
further investigation. An inquiry concerning possible monitoring sites 
was also sent to the Ministry of Defence and to the Government of 
Post and Telecommunication. The effective use of standby aggre- 
gates for peak clipping frequently requires changes of the devices 
to parallel operation and/or the fuel supply system. The specific 
cost of these changes per power unit is on average FIM 300/kW in 
the case of parallel! operation and FIM 140/kW for the fuel system. 
These costs include installation work. The investment required for 
this 132 MW aggregate group is 147 million FIM smaller than that 
of a peakload gas turbine power plant with the same output. 


2980 Consumption and Utilization 
Refer also to citation(s) 204, 837 


911 (DOE/EIA-0035(91/10)) Monthly energy review, 
October 1991. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
25 Oct 1991. 155p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE92002713. Source: OSTI: NTIS; 
GPO; GPO Dep. 

This report presents current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 36 figs., 57 tabs. 


912 (ETDE-mf—2727644) Energy balance of Lower Sax- 
ony 1989. Ministerium fuer Wirtschaft, Technologie und Verkehr 
des Landes Niedersachsen, Hannover (Germany). 1991 30p. (In 
German). Order Number DE92727644. Source: OSTI; NTIS (US 
Sales Only). 

The energy balance of Lower Saxony is presented in physical 
units, im terrajoule and in coal equivalent to show supply, conver- 
sion, and consumption of primary and secondary energy sources in 
the year under report. (HS) With 3 separate folded sheets. 


913 (KTM/E-B-78) The more efficient use of energy and 
the decrease of emissions in Finland 1973-1988. Koskelainen, 
L.; Karkkulainen, P. Kauppa-ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto. 1990. 90p. (in Finnish). Order Number 
DE92715444. Source: OSTI; NTIS (US Sales Only). 

The purpose of this study is to explain connections between 
hypothetic and actual energy consumption during the years 1973- 
1988 and to estimate the reasons for this consumption. The 
research has been divided into separate sectors which are essen- 
tial for energy consumption. In addition to this, the deviations of 
real SO, NO, and COs, total emissions from hypothetic values 
have been estimated. For the energy consumption of each sector, 
hypothetic models have been estimated by multiregression analy- 
sis. The models have been compared with real energy consumption 
and the difference between hypothetic and actual consumption has 
been analysed. The most remarkable results of energy efficiency 
have been achieved in the building heating and industrial fuel con- 
sumption sectors. More efficient use of energy can also be noticed 
in the total consumption of electricity as well as in the traffic con- 
sumption of energy. The energy crises in 1973 and 1979-1980 
have functioned as an economic catalyst for active energy saving 
efforts. Although the real prices of energy have decreased during 
the recent years of the survey, the measures taken for energy effi- 
ciency have partially remained. Structural changes of the economy, 
technical development and changes in the ratio of energy prices 


have increased the relative share of electricity in energy consump- 
tion. The more effective use of fossil fuels and the beginning use 
of nuclear power have had a positive effect on emissions. In 
addition to this the specific emissions of sulphur dioxide have de- 
creased. Fuels and production methods, which contain none or low 
levels of sulphur, have replaced the more sulphur containing ones. 


914 (NEI-FI-99) Finland and energy 1990. Kauppa-ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1990 15p. Order 
Number DE92715508. Source: OSTI; NTIS (US Sales Only). 

The report deals with energy in Finland in 1990 with seven 
themes: What are energy demand and energy supplies. Who, 
where and what energy uses in Finland. What are domestic energy 
for industries and municipalities. How is electricity consumption 
growth slowing down. What is the state's role in in energy supply 
system. How does energy research create new energy technolo- 
gies. What is the future in Finland. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 500, 502, 503, 504, 505, 510, 511, 515, 
516, 520, 522, 523, 525, 526, 529, 530, 532, 534, 535, 536, 888, 
890, 891 


915 (CONF-9103105-, pp. 15-19) Challenges facing the 
geothermal industry in the 1990s. Hulse, D. (UNOCAL Geother- 
mal Div., Los Angeles, CA (United States)). USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (United States). Geothermal Div. [1991]. From 9. geothermal 
program review: the geothermal partnership—industry, utilities and 
government meeting the challenges of the 90's; San Francisco, CA 
(United States); 19-21 Mar 1991. In The geothermal partnership: 
Industry, utilities, and government meeting the challenges of the 
90's. Proceedings. 201p. Order Number DE91013163. Source: 
OSTI; NTIS. 

The author begins with a discussion of the National Energy 
Strategy and where ‘geothermal energy seems to fit. He then dis- 
cusses the environmental advantages of geothermal energy over 
coal power plants and natural gas combined-cycle power genera- 
tion. The economics of geothermal energy look discouraging only 
when environmental and energy security concerns are omitted from 
the equation. 


916 (NEI-DK-676) Energy for the people on 
Sydhavsoeerne-. Folkeenergi paa Sydhavsoeerne, Holeby (Den- 
mark). Jun 1991 52p. (In Danish). Contract ENS-UVE-88.0561. 
Order Number DE92715433. Source: OSTI; NTIS (US Sales Only). 

A description of local initiatives the objective of which was to 
promote the use of wind power on Lolland - Falster, Denmark. The 
aim was to spread information on renewable energy sources in 
general with emphasis on wind power, because the locality invites 
the utilization of windmills. The public was informed of the ecologi- 
cal and the economical advantages of using wind turbines. 
Methods used were lectures, meetings, newspaper articles, etc. 
The immediate result was that five privately owned wind turbines 
were erected in the area. (AB). 


917 (TKK-NEMO-5) National surveys of new energy 
technologies. Soininen, P. (Ekono, Helsinki (Finland)). Helsinki 
Univ. of Technology, Otaniemi (Finland). Feb 1989. 146p. (in 
Finnish). Order Number DE92728409. Source: OSTI; NTIS (US 
Sales Only). 

NEMO Research Programme. 

As a project in the NEMO-programme a survey of new energy 
technologies in several industrial counties, mostly IEA-countries, 
was conducted. The report is based on Finnish material supplied 
by the industrial scientific councels located in the counties selected 
for this survey. The national public fundings in the field of new en- 
ergy technologies, such as solar and wind energy, energy storage 
and new non-hydrocarbon fuel, are presented for the following 
countries: Japan, USA, West-Germany, France, Great Britain, Italy, 
Netherlands, Belgium, Switzerland, Austria, Sweden, Denmark, 
Norway, Canada, Israel and also Finland. In the last chapter the 
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research projects financed by the European Community are re- 
viewed. 


918 ({TKK-NEMO-6) Global survey of new energy tech- 
nologies. Tarjanne, R.; Vainio, P.L. Helsinki Univ. of Technology, 
Otaniemi (Finland). Apr 1989. 82p. (in Finnish). Order Number 
DE92728410. Source: OSTI; NTIS (US Sales Only). 

NEMO Research Programme. 

This report presents the research and development projects in 
the field of new energy technologies. The background material for 
this global survey is compiled from several industrial countries with 
a special emphasis on Japan, USA, West-Germany, Sweden, Den- 
mark, Norway, Switzerland, Kanada and Israel. The survey 
comprises the following energy technologies: thermal energy 
storage, electric power storage, energy applications of supercon- 
ductors, solar heating, photocoltaics, wind power, fuel cells and 
hydrogen technology. 


919 (TKK-NEMO-15) Finnish advanced energy systems 
R and D: Programme review 1990. Lund, P. (ed.). Helsinki Univ. 
of Technology, Otaniemi (Finland). Aug 1990. 81p. Order Number 
DE92728454. Source: OSTI; NTIS (US Sales Only). 

NEMO Research Programme. 

This booklet presents a summary of the projects in mid-I990 on 
advanced energy systems research in Finland. The national work 
in this field in Finland (1988-1992) is done within the NEMO- pro- 
gramme (New Energy Methods and Options) coordinated by the 
Helsinki University of Technology. Initiated by the recommendations 
of the Energy Research Committee in 1987 and launched by the 
Ministry of Trade and Industry in 1988, the NEMO-programme is 
one of the ten national energy R and D programmes in Finland. 
NEMO covers energy technologies that may have a significant con- 
tribution on long-term energy production. These technologies 
include solar and wind technologies, energy storage (thermal and 
electric) and new fuels (hydrogen and fuel cells). The above fields 
received altogether about 1 -2 % of the government research fund- 
ing during 1976-1987. Now the fraction received is about 1096 of 
the non-nuclear R and D budget of the Energy Department. The 
objectives of the National NEMO-programme are to assess the po- 
tential and applicability of new advanced energy systems (solar, 
wind, storage, hydrogen) on the future energy supply in Finland, to 
promote industrial activities on the most promising areas and to 
create research traditions in universities and research centres. 
Based on the above goals, the research work is been realized 
through energy system studies and technology projects. The first 
large demonstration projects are now under negotiations. These in- 
clude two 1-2 MW wind farms and a large 160000 m® rock cavern 
heat storage for waste heat utilization. If realized, the public fund- 
ing needed for these projects is in the range of 15 million FIM. 
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920 (CONF-910801—24) Modern energy technologies 
need modern diagnostics: MHD, a case study. Kumar, R.A.; 
Cook, R.L. Mississippi State Univ., MS (United States). Diagnostic 
Instrumentation and Analysis Lab. [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
80ET15601. From 26. intersociety energy conversion engineering 
(IECE) conference; Boston, MA (United States); 3-9 Aug 1991. Or- 
der Number DE92000634. Source: OSTI; NTIS; GPO Dep. 

Optical based measurement system provide an ideal basis to 
characterize and optimize advanced energy processes. This is es- 
pecially true in the hostile environments of magnetohydrodynamic 
(MHD) flows where high pressures, temperatures and particle load- 
ings are encountered. Most advanced energy processes, such as 
MHD, are integrations of energy rejection and extraction compo- 
nents which have to be carefully monitored and controlled. It can 
be shown that with a combination of optical techniques, i.e. the 
measurements of gas temperature, potassium atom densities and 
gas velocities, the main parameters that determine MHD channel 
power can be monitored. Downstream sections of an MHD power 
plant can be, monitored by a combination of optical and probe 


based techniques to measure gas and wall temperatures as well 
as particle size formations. These parameters influence the perfor- 
mance of heat exchangers, seed regeneration and particulate 
cleaning equipment. The Diagnostic Instrumentation and Analysis 
Laboratory (DIAL) at Mississippi state University has developed, 
and is continuing to develop, advanced optical diagnostic tech- 
niques for such applications. Most of the diagnostic techniques 
described here are general purpose and have applications and use 
beyond MHD. 15 refs., 9 figs., 1 tab. 


921 (DOE/ET/10815—170) MHD plant turn down consider- 
ations. Lineberry, J.T.; Chapman, J.N. Tennessee Univ., 
Tullahoma, TN (United States). Space Inst. [1991]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-79ET 10815. (CONF-910801-—25: 26. intersociety energy con- 
version engineering (IECE) conference, Boston, MA (United 
States), 3-9 Aug 1991). Order Number DE92001849. Source: 
OSTI; NTIS; GPO Dep. 

The topic of part load operation of the MHD power plant is as- 
sessed. Current and future planned MHD research is reviewed in 
terms of addressing topping and bottoming cycle integration needs. 
The response of the MHD generator to turn up and down scenar- 
ios is reviewed. The concept of turning the MHD power to met 
changes in plant load is discussed. The need for new ideas and fo- 
cused research to study MHD plant integration and problems of 
plant turn down and up is cited. 7 refs., 5 figs., 1 tab. 


922 (DOE/ET/15601-41) Diagnostic development and 
support of MHD test facilities: Technical progress report, 
April-June 1990. Mississippi State Univ., MS (United States). 
Diagnostic Instrumentation and Analysis Lab. [1990]. 102p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-80ET15601. (FE-15601-41). Order Number DE92000633. 
Source: OSTI; NTIS; GPO Dep. 

The Diagnostic Instrumentation and Analysis Laboratory (DIAL) 
at Mississippi State University (MSU) is developing diagnostic in- 
struments for MHD power train data acquisition and for support of 
MHD component development test facilities. Microprocessor- 
controlled optical instruments, initially developed for Heat 
Recovery/Seed Recovery support, are being refined, and new 
systems to measure temperatures and gas-seed-slag stream char- 
acteristics are being developed. To further data acquisition and 
analysis capabilities, the diagnostic systems are being interfaced 
with DIAL’s computers. Technical support for the diagnostic needs 
of the national MHD research effort is being provided. DIAL per- 
sonnel will also cooperate with government agencies and private 
industries to improve the transformation of research and develop- 
ment results into processes, products and services applicable to 
their needs. 25 figs., 6 tabs. 


3003 Thermoelectric Generators 
Refer also to citation(s) 680, 1026, 1390 


923 (TKK-KO/LTK-48) Thermodynamic analysis of ther- 
moelectric generators. Lampinen, MJ. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Thermal Engineering. 
1990. 15p. Order Number DE92728395. Source: OSTI; NTIS (US 
Sales Only). 

The aim of this research has been to investigate the role of the 
second law in thermoelectric phenomena. Considering the thermo- 
electric generator as a heat engine cycle process, we derive from 
the energy balance and from the second law the Kelvin relations 
for the thermoelectric circuit without using reversibility or equilib- 
rium assumptions. A new formula for the thermal efficiency of the 
thermoelectric generator was derived also taking into account 
Thomson heat. An equation for maximum efficiency is derived and 
a representative numerical example of this equation is presented. 


924 (WHC-SA-1250-Rev.1) A prototype on-line work pro- 
cedure system for radioisotope thermoelectric generator 
production: Revision 1. Kiebel, G.R. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. (CONF-910116—26-Rev.1: 8. symposium on space 
nuclear power systems, Albuquerque, NM (United States), 6-10 
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Jan 1991). Order Number DE92001727. Source: 
INIS; GPO Dep. 

An on-line system to manage work procedures is being devel- 
oped to support radioisotope thermoelectric generator (RTG) 
assembly and testing in a new production facility. This system im- 
plements production work procedures as interactive electronic 
documents executed at the work site with no intermediate printed 
form. It provides good control of the creation and application of 
work procedures and provides active assistance to the worker in 
performing them and in documenting the results. An extensive pro- 
totype of this system is being evaluated to ensure that it will have 
all the necessary features and that it will fit the user's needs and 
expectations. This effort has involved the Radioisotope Power Sys- 
tems Facility (RPSF) operations organization and technology 
transfer between Westinghouse Hanford Company (Westinghouse 
Hanford) and EG&G Mound Applied Technologies Inc. (Mound) at 
the US Department of Energy (DOE) Mound Site. 1 ref. 


OSTI; NTIS; 


925 (WHC-SA-1259) Modification of hot cells for general 
purpose heat source assembly at the Radioisotope Power 
Systems Facility. Carteret, B.A. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jun 1991. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-920104—4: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE91014676. Source: OST!; NTIS (US Sales Only); GPO Dep. 
Eight existing, unused hot cells currently are being modified for 
use in the Radioisotope Power Systems Facility (RPSF) to assem- 
ble *3®Pu-fueled heat sources for Radioisotope Thermoelectric 
Generators (RTGs). Four air atmosphere cells will be used for 


storage, decanning, and decontamination of the iridium-clad ra- 
dioisotope fuel. The remaining four argon atmosphere cells will be 
used to assemble fuel and graphite components for production and 
packaging of general purpose heat source (GPHS) assembly mod- 
ules, which provide heat to drive the thermoelectric conversion 
process in the generators. The hot cells will be equipped to per- 
form remote and glovebox-type operations. They will provide 


shielding and contamination control measures to reduce worker ra- 
diation exposure to levels within current US Department of Energy 
(DOE) guidelines. Designs emphasize the Westinghouse Hanford 
Company (Westinghouse Hanford) as low as reasonably achiev- 
able (ALARA) radiation protection policy. 3 refs., 3 figs. 


3005 Fuel Cells 
Refer also to citation(s) 821, 823, 824, 1010, 1011 


926 (CONF-9103164-2) Progress in IMHEX® molten car- 
bonate fuel cell technology. O'Sullivan, J.B. (Institute of Gas 
Technology, Chicago, IL (United States)); Camara, E.H. Institute of 
Gas Technology, Chicago, IL (United States). [1991]. 10p. From 2. 
annual U.S. hydrogen meeting; Washington, DC (United States); 
13-15 Mar 1991. Source: OSTI; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616. 

This paper addresses the status of molten carbonate technology 
with emphasis on cell stack designs utilizing internal manifolding of 
the reactant gases. The Institute of Gas Technology (IGT) and M-C 
Power Corporation (MCP) are commercializing a design concept, 
IMHEX, based conceptually on internally manifolded plate frame 
heat exchangers. This concept permits the use of inexpensive cell 
stack components in a way that provides a wider tolerance in 
component alignment and vertical dimensional changes during op- 
eration, a result of deformation and compaction. The MCP/IGT 
commercialization program, funded by the US Department of En- 
ergy (DOE), the Electric Power Research Institute (EPRI), the Gas 
Research Institute (GRI), and participating gas and electric utilities, 
will produce a proof-of-concept 250-kW prototype stack in 1993. 
The tape casting process for manufacturing cell components, elec- 
trodes, and electrolyte has been scaled up from 18 in. wide (IGT) 
to 48 in. wide (MCP), and the cell size is being scaled up from 1 
ft? (IGT) to approximately 10 ft? (MCP). Early a: versions of 
the separator plate have been produced at the 10 ft* size. Six fuel 
cell stacks (1 ft® active area) have been assembled and tested at 
power levels up to 2.5 kW. A 70-cell stack, 1 ft? area, designed to 
produce over 7 kW will be assembled and put on test in April of 


1991. The results of current testing, the details of stack design, 
and the advantages of the internal manifold concept are reported 
in this paper. The roles of the various program participants and the 
overall development/commercialization schedule are covered. 9 
figs., 1 tab. 


927 (CONF-9108177-1) Development of internal manifold 
heat exchanger (IMHEX®) molten carbonate fuel cell stacks. 
Marianowski, L.G.; Ong, E.T.; Petri, R.J.; Remick, R.J. Institute of 
Gas Technology, Chicago, IL (United States). [1991]. 22p. From 
42. meeting of the International Society of ih tar AA Mon- 
treux (Switzerland); 25-30 Aug 1991. Source: OSTI; INIS; Institute 
of Gas Technology, 3424 South State Street, Chicago, IL 60616. 

The Institute of Gas Technology (IGT) has been in the forefront 
of molten carbonate fuel cell (MCFC) development for over 25 
years. Numerous cell designs have been tested and extensive tests 
have been performed on a variety of gas manifolding alternatives 
for cells and stacks. Based upon the results of these performance 
tests, IGT’s development efforts started focusing on an internal gas 
manifolding concept. This work, initiated in 1988, is known today 
as the IMHEX® concept. MCP has developed a comprehensive 
commercialization program loading to the sale of commercial units 
in 1996. MCP’s role is in the manufacture of stack components, 
stack assembly, MCFC subsystem testing, and the design, market- 
ing and construction of MCFC power plants. Numerous subscale (1 
ft®) stacks have been operated containing between 3 and 70 cells. 
These tests verified and demonstrated the viability of internal mani- 
folding from technical (no carbonate pumping), engineering 
(relaxed part dimensional tolerance requirements), and operational 
(good gas sealing) aspects. Simplified fabrication, ease of assem- 
bly, the elimination of external manifolds and all associated 
clamping requirements has significantly lowered anticipated stack 
costs. Ongoing 1 ft® stack testing is generating performance and 
endurance characteristics as a function of system specified operat- 
ing conditions. Commercial-sized, full-area stacks (10 ft*) are in the 
process of being assembled and will be tested in November. This 
paper will review the recent developments the MCFC scale-up and 
manufacture work of MCP, and the research and development ef- 
forts of IGT which support those efforts. 17 figs. 


928 (SV-UG-—91-20) System analysis of a solid oxide fuel 
cell power plant. Sundell, P. (Royal Inst. of Tech., Stockholm 
(SE). Dept. of Heat Technology). Vattenfall Utveckling AB, Aelvkar- 
leby (Sweden). 14 Feb 1991. 63p. (in Swedish). Order Number 
DE92715915. Source: OSTI; NTIS (US Sales Only). 

Examination paper. 

This report presents a power plant based on the Solid Oxide 
Fuel Cell for electricity and heat production from natural gas. Two 
concepts has been studied theoretically. In the first case the fuel 
cell is combined with both a gas turbine and a steam turbine and 
in the second case with only a gas turbine. The efficiencies and 
the costs were then compared for the two cases. The partial load 
characteristics were also studied. The capacity of the system corre- 
sponds to a production of 45 MW electricity and 10 MW heat. The 
electrical efficiency for the case including both a gas turbine and 
steam turbine is 66.3 % based on the lower heating value (LHV), 
or 60 % based on the higher heating value (HHV). For the second 
case that only included a gas turbine the electrical efficiency is 
62.9 % (LHV). The overall system efficiency is about 82 % (LHV) 
for both cases. These calculated efficiencies are among the high- 
est found in literature. Both systems are characterized by high 
alfa-values, i e the ratio between produced electricity and heat is 
high. For the first case including both gas turbine and steam tur- 
bine the alfa-value is 4.3 and for the second case 3.3. The partial 
load study shows good behaviour for the systems during partial 
load. For the first case when the system is working at 50 % of full 
load the electrica! efficiency only decreases with 7 per cent units 
and it becomes approximately 60 % (LHV). This thesis finds that it 
is profitable to invest in a steam turbine for a power plant of the 
size studied as long as the sales price for the produced electricity 
is USD 0.01/kWh higher than the sales price for the produced dis- 
trict heating energy, or if it is more than USD 0.007 - 0.011/kWh 
higher than the price of natural gas. 


929 (TKK-KO/LTK-58) Thermodynamic analysis of elec- 
trochemical systems with a computer program: Basic theory 
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with illustrations. Lampinen, M.J.: Vuorisalo, J. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Thermal Engineering. 
1991. 57p. Order Number DE92728401. Source: OSTI: NTIS (US 
Sales Only). 

The aim of the research has been an investigation of the equilib- 
rium state of electrochemical systems: half cells, fuel cells, 
secondary and primary batteries. The equilibrium problem, where 
both the composition of the electrolyte and the potentials of the 
electrodes are unknown, were studied. A derived solution to this 
problem shows that the capacitance of the electrode-electrolyte in- 
terface affects the composition of the electrolyte and the electrode 
potentials. In this context the content of the Nernst equation was 
discussed. On the basis of this theory, which can also be used as 
such merely theoretical considerations, a computer program that 
can be used for theoretical and analytical purposes were devel- 
oped. The basic theory behind the program is described in detail, 
and some representative numerical examples of the use of the pro- 
gram for different applications are presented. A concept called the 
discharge equation was developed for systematical studies of the 
total electrochemical cells at various degrees. 
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930 (BFR-D-16-91) Building technology and air flow 
control in housing. Levin, P. (Royal Inst. of Tech., Stockholm 
(SE). Dept. of Building Technology). Swedish Council for Building 
Research, Stockholm (Sweden). 1991. 133p. Order Number 


DE92715924. Source: OSTI; NTIS (US Sales Only). 


The objective of this thesis is to examine the importance of 
building technology on air leakage for mainly new Swedish multi- 
family buildings. Air leakage in buildings can be divided into 
external air leakage through the building envelope and internal air 
leakage within a building. The different cosequences of these two 
types of air leakage are examined in the thesis. Basic equations 
for different air flow paths have been reviewed and compared with 
measurement results. Important air leakage paths in buildings are 
described. Many examples of building construction details and rec- 
ommended solutions for airtightness are discussed. Careful 
planning and control at the building site is important for achieving 
airtight buildings. The choice of building system and assembly de- 
tails must be selected for simplicity of on-site construction. The 
number of penetrations should be minimized. Air change rates 
measured in three apartments were found to be constant and close 
to the fan-controlled air flows. The airtightness in these building en- 
velopes were between 0.8 and 1.0 ach/h at 50 Pa, and that seems 
to be sufficient in terms of controlling the overall air change rates. 
High pressure differences are easily obtained in new Swedish 
apartment buildings. When applying forced kitchen extract ventila- 
tion, measured pressure differences between the inside and 
outside of buildings were found to be between about 0 to 100 Pa. 
As a result of this, internal air leakages up to 12 m°/h between 
apartments were found. Depending on conditions in adjacent apart- 
ments, these air flows may cause occasional odour and pollutant 
problems. Ventilation systems and means of forcing the kitchen air 
flow that do not cause big pressure differences should be favoured. 
(75 rets., 48 figs., 18 tabs.). 


931 (BFR-R-30-91) Concrete house with extremely low 
energy consumption: Apartment house at Oerserum Graenna. 
Soedergren, D. (Byggmaestargruppen Interfaber AB, Stockholm 
(SE)); Elmroth, A. Swedish Council for Building Research, Stock- 
holm (Sweden). [1991]. 18p. (in Swedish). Order Number 
DE92715921. Source: OSTI; NTIS (US Sales Only). 

Energy efficient apartment houses built from concrete blocks are 
described. The appartments have individual airheating systems us- 
ing heat pumps which employ the ventilation air and loft air as heat 


sources. The mean energy consumption of the flats amounts to 53 
kWhm*, including heating, ventilation and hot water. 


932 (BFR-R-47-91) Air-to-air heat pumps: Performance 
testing. Fahlen, P. (Statens Provningsanstalt, Boraas (SE)): Jo- 
hansson, C. Swedish Council for Building Research. Stockholm 
(Sweden). [1991]. 41p. (In Swedish). Order Number DE92715923. 
Source: OSTI; NTIS (US Sales Only). 

This report pertains to the experience gained from an evaluation 
of nine air conditioning heat pumps (Air/air heat pumps). The eval- 
uation has been carried out at the laboratory of Heating and 
Ventilation at the Swedish National Testing and Research Institute 
during the autumn of 1990 according to the Swedish testing stan- 
dard SS 2095 (equivalent to the European proposal prEN 255) 
The tested units had heating outputs in the interval 1.6 to 3.0 kW 
and the coefficient of performance has varied between 2.0 and 2.7 
at an outdoor temperature of +2 deg C. The sound power emitted 
from the indoor units of the heat pumps has been determined ac- 
cording to the measuring method ISO 3741. The results vary from 
3.2 B to 5.5 B (32 to 55 dB) depending on the heat pump and the 
fan speed. In connection with the tests several of the heat pumps 
have encountered operating problems. Mostly the problems have 
been related to incorrect refrigerant charge or refrigerant leakage. 


In some cases the defrost system has also caused operating prob- 
lems. 


933 (BNL-46559) Analysis and technology transfer 
report, 1989 and 1990: Building technologies. Brookhaven Na- 
tional Lab., Upton, NY (United States). Aug 1991. 141p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE92001840. Source: OSTI; NTIS; 
GPO Dep. 

The buildings sector used 29.6 quadrillion Btus (quads) of en- 
ergy in 1989, or 36 percent of the total primary energy consumed 
in the United States. The major uses are for space heating and 
cooling, water heating, refrigeration, and lighting. Electricity is the 
dominant fuel, followed by natural gas, petroleum, and other fuels. 
Although there were dramatic improvements in energy efficiency in 
this sector from 1975 to 1985, in recent years energy use has 
grown rapidly. The large growth expected in commercial building 
floor space and in residential units means that total building-sector 
energy consumption could increase dramatically by the year 2030. 
The mission of the US DOE's Office of Building Technologies 
(OBT) is to lead a national program supporting private sector ef- 
forts to improve the energy efficiency of the nation’s buildings and 
to increase their utilization of renewable energy sources. The Of- 
fice is also responsible for energy efficiency planning and 
management for Federal buildings as well as buildings-related as- 
sociated information, financial incentives, and regulatory functions 
that are determined to be appropriate for the Federal government. 
To accomplish its goals, OBT plans and conducts research and de- 
velopment to make technologies available and provides information 
on their effectiveness. The selection and management of OBT re- 
search activities requires an understanding of where and how 
energy is used within the buildings sectors, how energy use is ex- 
pected to change in the future, and the potential impact of new and 
emerging technologies on energy use. Analysis activities serve to 
collect energy use information, provide the analysis necessary to 
apply this information to research and development planning, and 
develop analysis tools which the program uses to set priorities for 
research projects. This report summarizes analysis and technology 
transfer activities undertaken by OBT during 1989 and 1990. 101 
refs., 19 figs., 9 tabs. 


934 (DOE/BP-1657) ASHRAE Standard 62-1989: Energy, 
cost, and program implications. Steele, T.; Brown, M. USDOE 
Bonneville Power Administration, Portland, OR (United States). 15 
Oct 1990. 55p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE92000909. Source: OSTI; NTIS; GPO 
Dep. 

ASHRAE Standard 62-1989 (Standard 62-89) “Ventilation for Ac- 
ceptable Indoor Air Quality” is the new heating, ventilating, and 
air-conditioning (HVAC) industry consensus for ventilation air in 
commercial buildings. Bonneville Power Administration (Bonneville) 
references ASHRAE Standard 62-81 (the predecessor to Standard 
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62-89) in their current environmental documents for required venti- 
lation rates. Through its use. it had become evident to Bonneville 
that Standard 62-81 needed interpretation. Now that the revised 
Standard (Standard 62-89) is available, its usefulness needs to be 
evaluated. Based on current information and public comment, the 
American Society of Heating. Refrigeration, and Air-Conditioning 
Engineers (ASHRAE) revised Standard 62-1981 to Standard 62-89. 
Bonneville’s study estimated the energy and cost implications of 
ASHRAE Standard 62-89 using simulations based on DOE-2.1D. a 
computer simulation program which estimates building use hourly 
as a function of building characteristics and climatic location. Ten 
types of prototypical commercial buildings used by Bonneville for 
load forecasting purposes were examined: Large and Small Office, 
Large and Small Retail. Restaurant, Warehouse, Hospital, Hotel, 
School, and Grocery. These building characterizations are based 
on survey and energy metering data and represent average or typi- 
cal construction and operation practices and mechanical system 
types. Prototypical building ventilation rates were varied in five 
steps to estimate the impacts of outside air on building energy use. 
11 refs., 14 tabs. 


935 (DOE/BP/04143-2) In-home pertormance of exempt 
pellet stoves in Medford, Oregon. Barnett, S.G.; Fields, P.G. 
OMNI Environmental Services, inc., Beaverton, OR (United 
States). 5 Jul 1991. 165p. Sponsored by USDOE. Washington, DC 
(United States). DOE Contract AC79-89BP04143. Order Number 
DE92000993. Source: OSTI; NTIS: GPO Dep. 

Pellet stoves that are considered “exempt” operate at an air-to- 
fuel ratio in excess of 35:1. They therefore qualify for exemption 
from the emissions certification process. A primary goal of this 
project was to determine how a sample of such stoves, operated in 
homes, would perform compared to their certified “cousins,” which 
were evaluated the previous year. In-home performance data 
documenting emissions from exempt stoves and net delivered effi- 
ciencies was particularly desired. This project evaluated six pellet 
stoves representing three major brands in Medford, Oregon. There 
were three Breckwell model P24FS, one Horizon Eclipse, one Hori- 
zon Destiny, and one Earth Stove TP40. The stoves were 
monitored for four week-long intervals in January and February 
1991, for a total of 24 tests. Evaluations were conducted for partic- 
ulate, CO (carbon monoxide) and PAH (polycyclic aromatic 
hydrocarbon) emissions and net efficiency. Monitoring was con- 
ducted using the AWES (automated woodstove emissions sampler) 
sampling system. A new data logger, developed for this project, 
was used to control the AWES and record real time data. 22 refs., 
17 figs., 6 tabs. 


936 (DOE/BP/13795-27) Hot water electric energy use in 
single-family residences in the Pacific Northwest: Regional 
End-Use Metering Project (REMP/ELCAP). Taylor, M.E. (USDOE 
Bonneville Power Administration, Portland, OR (United States). Of- 
fice of Energy Resources); Ritland, K.G.; Pratt, R.G. USDOE 
Bonneville Power Administration, Portland, OR (United States). Of- 
fice of Energy Resources. Sep 1991. 74p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al79-83BP13795. 
Order Number DE92000886. Source: OSTI; NTIS; GPO Dep. 

The Office of Energy Resources of the Bonneville Power Admin- 
istration carriers out generation and conservation resource 
planning. The analysis of historical trends in and determinants of 
energy consumption is carried out by the office's End-Use Re- 
search Section. The End-Use Research Section operates a 
comprehensive data collection program to provide pertinent infor- 
mation to support demand-side conservation planning, load 
forecasting, and conservation program development and delivery. 
Part of this on-going program, commonly known as the End-Use 
Load and Consumer Assessment Program (ELCAP), was recently 
renamed the Regional End-Use Metering Project (REMP) to reflect 
an emphasis on metering rather than analytical activities. REMP is 
designed to collect electricity usage data through direct monitoring 
of end-use loads in buildings in the residential and commercial 
sectors and is conducted for Bonneville by Pacific Northwest Labo- 
ratories (Battelle). The detailed summary information in this report 
is on energy used for water heaters in the residential sector and is 
based on data collected from September 1985 through December 


1990 for 336 of the 499 REMP metered homes. Specific informa- 
tion is provided on annual loads averaged over the years and their 
variation across residences. Descriptions are given of use as asso- 
ciated with demographic and energy-related characteristics. 
Summaries are also provided for electricity use by each year, 
month, and daytype. as well as at peak hot water load and peak 
system times. This is the second residential report. This report fo- 
cuses on a specific end use and adds detail to the first report. 
Subsequent reports are planned on other individual end uses or 
sets of end uses. 15 refs., 29 figs., 10 tabs. 


937 (DOE/BP/97812-1) Lighting options for homes. 
Baker, W.S. Oregon State Univ., Corvallis, OR (United States). Ex- 
tension Energy Program. Apr 1991. 29p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract BI79-89BP97812. 
Order Number DE92000991. Source: OSTI; NTIS; GPO Dep. 

This report covers many aspects of various lighting options for 
homes. Types of light sources described include natural light, artifi- 
cial light. incandescent lamps, fluorescent lamps, and high intensity 
discharge lamps. A light source selection guide gives the physical 
characteristics of these, design considerations, and common appii- 
cations. Color, strategies for efficient lighting, and types of lighting 
are discussed. There is one section giving tips for various situa- 
tions in specific rooms. Rooms and tvpes of fixtures are shown on 
a matrix with watts saved by using the recommended type lighting 
for that room and room location. A major emphasis of this report is 
saving energy by utilizing the most suitable, recommended lighting 
option. (BN) 


938 (DOE/CE/26601-T1) Application of “imitation steam” 
systems to hot water district heating and cooling systems: 
Phase 3, System operation and analysis: Final report. Aalto, 
P.J.; Chen, D.B. Pequod Associates, Inc., Boston, MA (United 
States). Oct 1991. 119p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-90CE26601. Order Number 
DE92001964. Source: OSTI; NTIS; INIS; GPO Dep. 

Pequod Associates, Inc. and District Energy St. Paul, Inc. in- 
stalled a pilot project of an innovative District Heating technology 
through a contract with the US DOE. This applied research was 
funded by the Energy Research and Development Act (94-163) for 
District Heating and Cooling Research. The experimental design is 
an intervention technique that permits hot water district heating 
systems to connect to buildings equipped with steam heating sys- 
tems to connect to buildings equipped with steam heating systems. 
This method can substantially reduce conversion costs in many 
older buildings. The method circulates Imitation Steam, which is 
moist hot air, as a heating medium in standard steam radiators and 
steam heating coils. Based on the operation of the system during 
the 1989-90 and 1990-91 winter heating seasons, we conclude 
the following: the basic concept of using Imitation Steam was 
proved feasible. The performance of the system can be improved 
beyond the levels achieved in this installation. Imitation Steam did 
not cause significant corrosion in the piping system. The technol- 
ogy can be used by other district heating systems to lower 
conversion costs and increase market penetration. Among the ad- 
ditional benefits from this technology are: eliminating old, inefficient 
boilers; lower maintenance costs; improved fuel efficiency; reduced 
emissions. 


939 (DOE/EA-0513) Approaches for acquiring energy 


savings in commercial sector buildings: Environmental as- 
sessment. USDOE Bonneville Power Administration, Portland, OR 
(United States). Sep 1991. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92002248. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Bonneville has carefully considered the potential environmental 
impacts associated with installation of currently known Energy- 
efficient Conservation Measures (ECMs) in new and existing com- 
mercial buildings, and has implemented specific requirements to 
minimize those impacts. These Commercial Environmental Re- 
quirements would apply to the three proposed conservation 
approaches outlined in this environmental assessment. The cumu- 
lative energy savings from these proposed commercial programs 
will have a positive impact on the region. These savings will help 
reduce the region’s dependence on other resource types needed to 
meet Bonneville’s load requirements. However, the savings are not 
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large enough to negate or replace other needed resources or other 
conservation programs. To summarize, the following environmental 
requirements have been incorporated in all BPA commercial con- 
servation programs, including this proposal. Building owners are 
required to comply with all Federal, state, and local building and 
safety codes and environmental regulations. ASHRAE Standard 
62-89 has been adopted by Bonneville as the required ventilation 
standard to improve indoor air quality in commercial buildings. Spe- 
cific guidelines for installing HPS lighting indoors is provided to 
program participants. Guidance regarding disposal of fluorescent 
light ballasts which may contain PCBs is routinely provided to 
building owners. Bonneville will not fund removal and disposal of 
asbestos material. The use of urea formaldehyde foam insulation is 
not permitted in either new construction or in existing building 
retrofits. The use of toxic transfer fluids is not permitted in any 
ECM. All commercial buildings over 45 years old will be reviewed in 
accordance with Bonneville’s PMOA with the Advisory Council on 
Historic Preservation and the State Historic Preservation Offices. 


940 (IVO-B-03/91) A survey of energy conservation po- 
tential in Finland: Energy conservation and its prospects in 
different end user sector. Bergring, C.; Haukioja, R.; Perilae, T.; 
Sippola, J. Imatran Voima Oy (IVO), Helsinki (Finland). Apr 1991. 
40p. (In Finnish). Order Number DE92728458. Source: OSTI; 
NTIS (US Sales Only). 

Conservation of different kinds of energy has reached a major 
role in the energy policy. Continuous lowering of the specific 
energy consumption of products and services means savings. Like- 
wise changing modes of consumption and usage patterns, energy 
consumption can be decreased.Changing production and product 
mix of the industry are further methods of decreasing energy con- 
sumption. Specific energy consumption has decreased in Finland 
significantly from the level of the mid 1970's. Especially in the be- 
ginning of the eighties, a considerable improvement in energy 
efficiency took place as a result of the increased energy prices. 
The report presents what saving opportunities it is possible to find 
through changes in consumption patterns and improvements in 
technology. If the payback time of energy conservation investments 
in the surveyed sectors is limited to ten years, an economic con- 
servation potential for heat consumption can be estimated to be 
about 7 % and for power consumption to be about 6 %, calculated 
from present level. According to the survey, the largest savings are 
in industrial process heat, heating of buildings and pumping. The 
most important conservation measures from a technical and eco- 
nomic point of view are energy usage control and heat recovery. In 
a long-term perspective new technology also offers conservation 
potential. In Finland new pulp and paper industry technology will 
have the highest impact on energy consumption. 


941 (IVO-B-04/91) An energy conservation potential. 
Haukioja, R. Imatran Voima Oy (IVO), Helsinki (Finland). Apr 1991. 
75p. (In Finnish). Order Number DE92728459. Source: OSTI; 
NTIS (US Sales Only). 

This research forms a part of the ‘Survey of Energy Conserva- 
tion Potential in Finland’. In this report the potential in existing 
apartment houses and service buildings is estimated. The main 
goal has been to characterize energy conservation opportunities in 
the total energy use, including heat and electricity. The research is 
based on material collected from domestic and foreign literature, 
with emphasis on projects actually carried out, on conservation 
measures dealing with energy saving opportunities and main fea- 
tures of energy use. The results are presented as a cumulatively 
increasing potential according to the simple payback time. Six dif- 
ferent measure groups have been applied; heating and ventilation 
adjustment, lighting, change of fans and pumps, shell retrofits and 
utility of heat recovery units. This is because there are many sepa- 
rate energy saving methods and measures included in these 
groups that can be utilized in individual buildings, but not in the 
whole building stock. Within the first ten years of the payback time 
the potential amounts to 0.5 TWtva when applying heating and 
ventilation adjustment measures. Furthermore, up to 20 years of 
the payback time, the potential will be essentially increased by 
heat recovery units and by lighting measures, to a lesser extent, 
then amounting to about 2 TWh/a. Provided dubbled heating en- 
ergy prices, the potential could amount to 6.5 TWh/a due to the 


heat recovery units. If no attention is paid to the economy, the po- 
tential would be no less than 7 TWh/a of a total about 30 TWh/a in 
this part of the building stock. 


942 (IVO-B-06/91) Heat pumps for residential areas in 
Finland. Haukioja, R. Imatran Voima Oy (IVO), Helsinki (Finland). 
1991. 45p. (in Finnish). Order Number DE92728386. Source: 
OSTI; NTIS (US Sales Only). 

Early 1980's, heat pumps taking heat from the ground were 
widely taken into use for single family and semi-detached houses 
in Finland, but after 1982, heat pumps taking exhaust air replaced 
them. Today, the number of heat pumps for single family and 
semidetached houses is about 10 000 in Finland, most of them ex- 
haust air heat pumps. The total energy use of a typical Finnish 
electrically heated single family or semi-detached house is about 
20 000 kWhva. A heat recovery unit can save about 1 000 kWhva, 
an exhaust air heat pump 2 000 kWhva, and a ground heat pump 
more than 7 000 kWh/a. As early as in the 1980's, it was obvious 
that the heat pump systems should be further developed. However, 
the improvements have resulted only in better reliability and easier 
control. Efforts have been made to lower the investment costs with 
product development and new technical applications. The trend 
was towards smaller units, which again resulted in smaller savings 
of energy. No adequate economy has been reached. This research 
gathers experimental information about the existing heat pump sys- 
tems and their new applications. The simple payback period for a 
ground heat pump is 15-20 years, for an exhaust air heat pump 
about 20 years and for the other researched applications more 
than 30 years. 


943 (KTWE-B-103) Energy conservation and compact 
fluorescent lamps: Results from the conservation program in 
Pori. Lund, P. (Helsinki Univ. of Technology, Otaniemi (Finland). 
Dept. of Technical Physics). Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1991. 47p. (in Finnish). Project 
KTM-17/881/89. Order Number DE92728424. Source: OSTI; NTIS 
(US Sales Only). 

The first utility lighting efficiency programme in Finland is de- 
scribed. The programme has been realized in the city of Pori and 
has comprised giving away of 17000 18-Watt compact fluorescent 
lamps. The delivery of the lamps to the customers took place in 
less than 2 days. The practical realization was followed by a de- 
tailed energy and economic analysis. A comprehensive survey has 
also been undertaken among the customers to assess the impacts 
of the programme and to collect practical experiences. It was found 
that the lamps reduce the peak demand by about 50 % of the 
maximum possible. The effective electrical energy impact is about 
75 %, respectively. The utility payed 42 FIM (8.4 ECU) for a single 
GFL and the survey indicated that a customer would be willing to 
pay 35.5 FIM (7.1 ECU), respectively. The analysis showed that 
the Pori project is profitable both to the customers and national 
economy, but unprofitable to the utility itself. This is mainly 
because of the loss of revenues as the selling of electricity de- 
creases. The total energy impact of the CFLs is reduced by the 
increased heating demand in buildings. Analyses performed indi- 
cated that 1 kWh electricity saved through more efficient lighting 
would increase the residential heating demand by 0,55-0.65 kWh. 
In case of office buildings with a different load shape, the increase 
is of the order of 0,35 kWh - if cooling energy is also accounted for 
then the increase in the total thermal load would be almost zero. 
The overall experiences of the Pori GFL project have been positive 
and the goals have been achieved. The project has given valuable 
practical information on how to plan and realize a lighting efficiency 
programme in utility scale. Also, important response from the cus- 
tomers have been received. 


944 (KTWE-D-196) Control of building services and 
trim. Aho, T. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Rakennuslab.); Niskala, M.; Packalen, P.; Rautio, A.K. Kauppa-ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1991. 255p. 
(In Finnish). Project KTM-11/881/89. Order Number DE92715449. 
Source: OSTI; NTIS (US Sales Only). 

It was detected in the survey that the most typical failures oc- 
cured in collars of drainage holes, water pipes, expansion tanks, 
boilers and heating accumulators. The failures could be classified 
depending on circumstances, materials or organizations. The test 
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building was measured for a year. The performance of control sys- 
tem was poor. Faults were discovered in insulations and in air 
tightness of conditioning tubes. On the other hand the air flows and 
the temperature level in the building were good. According to the 
results of measurement data the first rank and secondary rank 
measurement points of the HVAC-apparatuses were defined seen 
free the viewpoint of performance of the building. Also the condi- 
tion and performance assessment methods available were 
classified. The significant results include improvements regarding 
temperature, moisture, water and air flows, pressures and mea- 
surement periods. In addition a portable performance system for 
measuring air quality has been specified for product development. 
For the performance control of the building and for the diagnostics 
of failures the data and activity contents of a maintenance support 
system for buildings was specified together with the companies. 
The system is intended to serve HVAC mounting and service com- 
panies. As presentation method diagonal matrixes as well as 
hierarchical activity flowcharts were used between the different lev- 
els of the organization. The feedback system offers possibilities to 
draft service life based failure descriptions. 


945 (LBL-30288) A survey of air flow models for multi- 
zone structures. Feustel, H.E.; Dieris, J. Lawrence Berkeley Lab., 
CA (United States). Mar 1991. 50p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92000644. Source: OSTI; NTIS; GPO Dep. 

Air flow models are used to simulate the rates of incoming and 
outgoing air flows for a building with known leakage under given 
weather and shielding conditions. Additional information about the 
flow paths and air-mass flows inside the building can only by using 
multizone air flow models. In order to obtain more information on 
multizone air flow models, a literature review was performed in 
1984. A second literature review and a questionnaire survey per- 
formed in 1989, revealed the existence of 50 multizone air flow 
models, all developed since 1966, two of which are still under de- 
velopment. All these programs use similar flow equations for crack 
flow but differ in the versatility to describe the full range of flow phe- 
nomena and the algorithm provided for solving the set of nonlinear 
equations. This literature review was found that newer models are 
able to describe and simulate the ventilation systems and interrela- 
tion of mechanical and natural ventilation. 27 refs., 2 figs., 1 tab. 


946 (LBL-31065) Research and development confer- 
ence: California Institute for Energy Efficiency (CIEE) program: 
Abstracts. Lawrence Berkeley Lab., CA (United States). 1991. 
88p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9108173-—Absts.: 1. California 
Institute for Energy Efficiency (CIEE) research and development 
conference, La Jolla, CA (United States), 27-29 Aug 1991). Order 
Number DES2000960. Source: OSTI; NTIS; GPO Dep. 

CIEE’s first Research and Development Conference will intro- 
duce you to some of the results achieved to date through 
CIEE-sponsored multiyear research performed in three programs: 
building energy efficiency, air quality impacts of energy efficiency, 
and end-use resource planning. Results from scoping studies, Di- 
rector’s discretionary research, and exploratory research will also 
be featured. 


947 (LBL-31176) RESFEN: A residential fenestration 
performance design tool. Sullivan, R.; Chin, B.; Arasteh, D.; 
Selkowitz, S. Lawrence Berkeley Lab., CA (United States). Aug 
1991. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-920108-1: Inter- 
national air conditioning, heating, refrigerating exposition, Anaheim, 
CA (United States), 25-29 Jan 1992). Order Number DE92000812. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the development of a prototype PC-based 
computer program called RESFEN. The program calculates the 
heating and cooling energy performance and costs of residential 
fenestration systems. Regression analysis of a data base of DOE-2 
building energy simulations of single- and two-story residential 
buildings was used to develop algrbraic expressions that form the 
basis of the calculation procedure. The user can vary geographic 
location, electricity and gas cost, infiltration and internal load levels, 
HVAC all wall type as well as window size, U-value, and shading 
coefficient for the four cardinal orientations of north, east, south, 


and west. Incremental changes in energy use due to obstructions, 
overhangs, and interior shades can also be calculated. 7 refs., 4 
figs., 5 tabs. 


948 (LBL-31177) Options for reducing carbon dioxide 
emissions. Rosenfeld, A.H.; Price, L. Lawrence Berkeley Lab., CA 
(United States). Aug 1991. 31p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC03-76SF00098. 
(CONF-910427—4: Spring meeting of the American Physical Soci- 
ety (APS), Washington, DC (United States), 15-18 Apr 1991). 
Order Number DE92000906. Source: OSTI; NTIS; GPO Dep. 

Improvements in energy efficiency can significantly reduce the 
annual growth in greenhouse gas emissions. Such improvements 
occur when energy intensity is reduced; no reduction in energy 
services is required. Using the concept of “cost of conserved en- 
ergy” to develop conservation supply curves similar to resource 
supply curves, researchers consistently find that electricity and 
natural gas savings of nearly 50% of current consumption are pos- 
sible for US buildings. Such reductions in energy consumption 
directly reduce emissions of greenhouse gases. To capture these 
savings, we must continue to develop energy-efficient technologies 
and strategies. This paper describes three recent energy-efficient 
technologies that benefited from energy conservation research and 
development (R&D) funding: high-frequency ballasts, compact fluo- 
rescent lamps, and low-emissivity windows. Other advanced 
technologies and strategies of spectrally selective windows, super- 
windows, electrochromic windows, advanced insulation, low-flow 
showerheads, improved recessed lamp fixtures, whitening surfaces 
and planting urban trees, daylighting, and thermal energy storage 
are also discussed. 33 refs., 9 figs., 3 tabs. 


949 (NEI-DK-667) Gas driven mini-cogeneration plant at 
the folk high school tor physical training college. idraetshoe- 
jskolen i Soenderborg (Denmark). Aug 1991 59p. (In Danish). 
Contract ENS-UVE-89.0642. Order Number DE92715394. Source: 
OSTI; NTIS (US Sales Only). 

Data on the performance of the cogeneration plants installed at 
a number of institutions collected as a basis for a decision to ac- 
quire a cogeneration plant in a Danish folk high school for physical 
training are presented. The school’s administrators were interested 
in conserving energy as consumption in the building is relatively 
high because of the considerable number of gymnasiums that have 
to be heated and provided with electricity. The cogeneration plant 
that was eventually installed is briefly described. (AB). 


950 (NEI-F+107) Room air conditioner. Kauppa-ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1990. 30p. (In 
Finnish). Order Number DE92715519. Source: OSTI; NTIS (US 
Sales Only). 

The aim of the study was to find out operation conditions 
tehnical conditions and energy efficiency of decentralised air condi- 
tioning systems in which room air conditioning units are used. The 
indoor climate conditions, indoor air quality included, are main- 
tained by the operation of air conditioning units. The sizing 
principles, capacity ranges, operation conditions and technical con- 
ditions were defined in the result of the study. Proposal for the 
construction principle of room air conditioning units are presented 
in the report. The basis for development of applications for Finnish 
climate conditions were defined as well. Energy consumption, in- 
vestment and operation costs of decentralised air conditioning 
system is compared with centralised system. 


951 (NEI-Fl-112) Optimizing of heat consumption with 
DDC-technology in buildings. Kaerkkainen, A. (Tekno-innovaatio 
Oy, Turku (Finland)); Hoerkkoe, J. Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1991. 46p. (In Finnish). Order 
Number DE92728384. Source: OSTI; NTIS (US Sales Only). 

The main emphasis of the study is on investigating the possibili- 
ties for energy saving in buildings which are used for only part of 
the day and on developing applications with the help of DDC tech- 
nology. The aim is to obtain as low a temperature as possible in 
the interior of the building at those times when it is not in use, and 
thus to achieve maximal economy. The study starts with simula- 
tions of the thermodynamic behaviour of the buildings. On the 
basis of these and of the characteristics of heating systems, pa- 
rameters are calculated to determine the recuired warm-up times 
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for each building, depending on prevailing external and interior 
temperatures. This simplifies programming of the subdistribution 
board. Particular attention is paid to warm-up time in buildings 
heated by district heating. The programming applications are tested 
in practical situations using municipally-owned computer equipment 
which monitors heating in school, industrial and office buildings in 
the municipality of Somero in South West Finland. Energy con- 
sumption data for the buildings are available over several years, 
allowing accurate comparisons to the made. The results of the 
study will be reported by the end of 1991. 


952 (NIBR/PR-65) Energy consumption and heating 
costs in dwellings. Fossdal, S. Norges Byggforskningsinstitutt, 
Oslo (Norway). May 1990. 154p. (In Norwegian). Order Number 
DE92715821. Source: OSTI; NTIS (US Sales Only). 

The present report concerns an investigation dealing with energy 
consumption and heating costs for various types of dwelling es- 
tates in Norway. Following main fields are considered: Dwelling-, 
population-, and energy statistics; theoretical and real energy con- 
sumption in various types of dwellings; factors affecting the energy 
consumption; heating costs; final remarks and conclusion. 69 figs.., 
55 tabs., 27 refs. 


953 (NILU-OR-28/91) Emissions of methane and hy- 
drocarbons from wood-burning stoves. Braathen, O.A.; 
Schmidbauer, N.; Hermansen, O. Norsk Inst. for Luftforskning, 
Lillestroem (Norway). Apr 1991. 68p. (In Norwegian). Order Num- 
ber DE92715798. Source: OSTI; NTIS (US Sales Only). 

The report concerns the measurement of emission coefficients 
for methane and other types of light hydrocarbons from five 
different wood-fired stoves. The lowest volume of effluents was de- 
termined for a new designed catalyst-equipped stove, and the 
highest volume of effluents was determined for a low velocity com- 
busting stove of the traditional type. On the basis of the recorded 
emission coefficients, the total Norwegian discharge of methane 
from wood firing was calculated to be about 10000 tons annuaily. 8 
figs., 30 tabs. 


954 (ORNL/Sub-86-SA566/V) Monitoring and evaluation 
of replacing low-efficiency air conditioners with high-efficiency 
air conditioners in single-family detached houses in Austin, 
Texas. Burns, R. (Fleming (W.S.) and Associates, Inc., Syracuse, 
NY (United States)); Hough, R.E. Oak Ridge National Lab., TN 
(United States); Fleming (W.S.) and Associates, Inc., Syracuse, NY 
(United States). Oct 1991. 118p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. Order 
Number DE92002394. Source: OSTI; NTIS; GPO Dep. 

The US DOE initiated this project to evaluate the performance of 
an air conditioner retrofit program in Austin, Texas. The City’s 
Austin’s Resource Management Department pursued this project to 
quantify the retrofit effect of replacing low-efficiency air conditioners 
with high-efficiency air conditioners in single-family detached 
homes. If successfully implemented, this retrofit program could help 
defer construction of a new power plant which is a major goal of 
this department. The project compares data collected from 12 
houses during two cooling seasons under pre-retrofit and then 
post-retrofit air conditioner units. The existing low-efficiency air con- 
ditioners were monitored during the 1987 cooling season, replaced 
during the 1987-88 heating season with new, smaller sized, high- 
efficiency units, and then monitored again during the 1988 cooling 
season. Results indicated that the air conditioner retrofits reduce 
the annual air conditioner electric consumption and peak electric 
demand by an average of 38%. When normalized to the nominal 
capacity of the air conditioner, average demand savings were 1.12 
W/tt? and estimated annual energy savings were 1.419 kWh/ft®. In- 
dividual air conditioner power requirements were found to be a well 
defined function of outdoor temperature as expected. In the ab- 
sence of detailed data, estimates of the peak demand reductions 
of new air conditioners can be made from the manufacturer's spec- 
ifications. Air conditioner energy consumption proved to be strongly 
linear as a function of the outdoor temperature as expected when 
taken as an aggregate. No noticeable differences in the diversity 
factor of the air conditioner usage were found. Analysis of the 
retrofit effect using PRISM yields estimates of the reduction in 
normalized annual consumption (NAC) and annual cooling con- 
sumption of 12% and 30%. 2 refs., 11 figs., 17 tabs. 


955 (ORNL/Sub-89-SD350/1) Moisture Control Har.d- 
book: New, low-rise, residential construction. Lstiburek, J. 
(Building Science Corp., Chestnut Hill. MA (United States)); Car- 
mody, J. Oak Ridge National Lab., TN (United States); Building 
Science Corp., Chestnut Hill, MA (United States); Minnesota Univ., 
Minneapolis, MN (United States). Underground Space Center; 
Trow, Dames and Moore, Mississauga, ON (Canada). Oct 1991. 
253p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Order Number DE92002388. 
Source: OSTI; NTIS: GPO Dep. 

Moisture problems are prevalent all over North America, almost 
independent of climate. They are viewed as one of the single 
largest factors limiting the useful service life of a building. Elevated 
levels of moisture in buildings also can lead to serious health 
effects for occupants. Until recently, very little consensus on mois- 
ture control existed in the building community. The information 
available was typically incomplete, contradictory, usually limited to 
specific regions, and in many cases misleading. A need to develop 
a document which presented the issues relating to moisture from a 
building science or “systems” approach existed. This handbook at- 
tempts to fill that need and illustrates that energy-efficient, tight 
envelope design is clearly part of the solution to healthy buildings 
when interior relative humidity, temperature, and pressure are con- 
trolled simultaneously. The first three chapters of the handbook 
present the basic principles of moisture problems and solutions in 
buildings. Chapter 1 — Mold, Mildew, and Condensation, examines 
surface moisture problems. Chapter 2 — Moisture Movement, ex- 
amines how building assemblies get wet from both the exterior and 
interior. Chapter 3 — Wetting and Drying of Building Assemblies, 
introduces the concepts of acceptable performance, moisture bal- 
ance, and the redistribution of moisture within building assemblies. 
Chapters 4 through 6 apply the concepts outlined in the previous 
chapters and present specific moisture control practices for three 
basic US climate zones. The advantages and disadvantages of 
several wall, foundation, and roof assemblies are discussed for 
each climate zone. 


956 (TKK-KO/LVI-B30) Sensory evaluation of indoor air 
quality. Tuomainen, M.; Sivukari, M. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Heating, Ventilation and Air Condition- 
ing. 1991. 108p. (In Finnish). Order Number DE92728421. Source: 
OSTI; NTIS (US Sales Only). 

This work describes the training of an odor panel to assess the 
quality of indoor air with the use of sensory methods and presents 
the results of the panel's work in three different buildings. The 
quality of indoor air can be assessed with the sense of smell be- 
cause most of the volatile organic compounds in indoor air are 
odorous. Building materials, indoor textiles, large surfaces which 
accumulate dust and possibly the ventilation system emit these 
compounds which are presumed to be one of the causes of the 
sick building syndrome. Problems caused by the subjective nature 
of sensory evaluation are minimized by training the odor panel to 
use standardized psychophysical methods such as equal-odor in- 
tensity matching with a calibrated reference scale. The members of 
the odor panel were selected by the means of an odor discrimina- 
tion test. The aim of training the panel was to acquaintance the 
panelists to the ten point reference scale made of |-butanol and 
teach them to compare the odor strength of indoor air to the refer- 
ence scale without taking notice of the odor quality. In the three 
buildings the panelists evaluated the odor indensity, acceptability 
and freshness of the indoor air of different rooms. The panelists 
had with them the reference scale and odorless air to sniff when 
the olfactory sense had become adapted to the indoor odors. 


957 (TKK-KO/LVI-B31) Distribution of contaminants in 
buildings by air recirculation and other airflows. Klobut, K. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heating, 
Ventilation and Air Conditioning. 1991. 107p. Order Number 
DE92728422. Source: OSTI; NTIS (US Sales Only). 

The computer program was developed for simultaneous dynamic 
simulation of contaminant concentrations, pressure distribution, air 
flows and temperatures in multizone buildings. Physical coupling 
existing between thermal behaviour of building structure and 
interzonal air movements has an impact on the distribution of con- 
taminants in building. Consideration of this coupling in the 
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calculation method used in the program is a considerable improve- 
ment when compared to other hitherto published programs of the 
same field. The source code is written in Fortran 77. The program 
is designed to work on an IBM compatible microcomputer. Network 
model was used for simulation of a building. Using extracts from 
the program SMOV the procedure was developed for calculating 
the pressure distribution in the network and resulting one-way air 
flows. Two-way air flows through large openings were calculated 
according to the method used earlier in the program MULTIC. The 
procedure for calculating the temperatures was developed using 
the thermal mode! of a room presented earlier in literature. An esti- 
mation of the temperature gradient in the room was enabled by 
permitting the room air to be theoretically divided into vertically 
stacked zones. The reliability of the program was tested in a num- 
ber of validation cases and very good agreement was obtained 
between the simulation results and comparison data. An example 
building was used in simulations. The dynamic distributions of con- 
taminant concentrations in the building were determined in several 
setups of positions of doors, with and without the return air and 
with different thermal loads. 


958 (TKK-R/RT-112) Fire engineering design of steel 
framed car-park buildings. Haksever, A. Helsinki Univ. of Technol- 
ogy, Otaniemi (Finland). Div. of Structural Engineering. 1990. 55p. 
Order Number DE92728465. Source: OSTI; NTIS (US Sales Only). 

The intensity of traffic jam conditions in the big cities and munici- 
palities of developed countries has an increasing tendency all the 
time. Consequently new car parks have to be constructed and pro- 
vided in order to meet the demands for manifoldly increasing free 
car park areas. However, free areas are scarce and should be 
mainly reserved to keep the balance for recreational environment. 
This can be achieved either above ground through multi-storey car 
parks or underground car parks as well. The main objective of this 
contribution is to analyse the structural stability of steel framed 
bearing elements used in open car park buildings, in case of possi- 
ble natural fire exposures, under the light of the newest research 
works carried out in Sonderforschungsbereich 148 (SFBI48) - a 
Special Research Group at the Technical University of Braun- 
schweig/Germany - in which the author also worked many years as 
research scientist and project leader. The results of the investiga- 
tions presented in this report may help for future rational fire 
engineering design of OPEN CARPARK buildings and may lower 
the planning and construction costs. An open car park is a car park 
in which all openings that lead outside of the building and cannot 
be closed and the openings are distributed in such a way as to 
create a constant transverse ventilation. The ventilation factor can 
be given as at least 33 % /44/. 


959 (VTT-ETRR-6) Additional internal insulation of ex- 
ternal walls. Lindeman, V. (Rakennuskoneasiantuntijat Kraka Oy, 
Tampere (Finiand)); Huvi, K.; Immonen, K. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Building Materials Lab. 1991. 
9ip. (In Finnish). Order Number DE92715521. Source: OSTI; 
NTIS (US Sales Only). 

Additional! insulation applied to the inside of external walls is a 
commonly used retrofitting technique in old wooden houses of the 
1940's and 50's. The thermal insulation of external walls can be 
improved by installing insulating board (wooden fibres), mineral 
wool or plastic insulation on the internal surface. Additional insula- 
tion of walls can improve the thermal performance of old buildings 
to meet the level required by present norms, but may also, in time, 
tend to reduce the durability of facades. In practise, it is very diffi- 
cult to follow the effects of reduced energy consumption. Usually, a 
decrease in yearly energy consumption of 30 - 40 kWh per wall 
square meter can be calculated. The research was carried out un- 
der the guidance of Research Professor Juho Saarimaa from the 
Building Materials laboratory of the Technical Research Centre of 
Finland in 1989. It is part of the ETRR-program (Energy Efficient 
Buildings and Structures), which is financed by the energy depart- 
ment of the Ministry of Trade and industry. 


960 (VTT-TIED—1241) Ventilated floor. Nieminen, J. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Rakennus- 
materiaalilab.); Rantamaeki, J. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). Apr 1991. 53p. (In Finnish). Order Number 
DE92728470. Source: OSTI; NTIS (US Sales Only). 


The crawl space climate and other factors affecting the pertfor- 
mance of a floor structure with a crawl space foundation were 
studied. On the basis of the results. the building physical principles 
of a wooden floor with crawl space foundation are given. Field 
measurements show the evaporation of moisture from the base of 
the crawl space to be the most important factor affecting the crawl 
space climate. In well insulated buildings in summer, the air tem- 
perature in the crawl space may be lower than outdoors and more 
humid, especially if there is moisture from the ground. As a rule, a 
vapour barrier should be installed along the base of the crawl 
space. and is necessary when adding insulation to an old floor 
structure. The recommended total area of ventilation openings in a 
crawl space is 5 - 10 cm* per mé® of floor area, but our results indi- 
cate a need for iarger values, such as 20 cm*/m*. When sizing the 
openings, the effect of louvers, screens and nets should be taken 
into account. 


961 (VTT-TIED—1246) Energy consumption of single 
family houses: Direct electric heating. Virtanen, M. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Labora- 
torio). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). May 
1991. 66p. (in Finnish). Order Number DE92715487. Source: 
OSTI; NTIS (US Sales Only). 

Energy consumptions of ten single family houses supplied with 
direct electric heating systems were measured during one year pe- 
riod from the beginning of October 1989. Most of the houses had 
been built after 1985. The field monitoring study continued the re- 
search series in which had previously been measured the energy 
consumption of single family houses which were supplied with oil 
boiler water radiator heating systems and party storing electric 
heating systems. The mean annual energy consumption of houses 
was 28670 kWh/year. 95,8 % of the total energy consumption was 
satisfied with electricity and the rest with wood combusted in fire- 
places. The portions of day and night time electricity consumptions 
were on an average 47,3 % and 52,7 %, respectively. The mean 
normalized specific electricity consumption of room space heating 
was 43,1 kWh/m°/year. Taking into account the wood combustion 
the specific energy consumption was 44,6 kWh/m°/year, respec- 
tively. The portion of room space heating energy consumption was 
57,3 % of the total energy consumption. The mean energy con- 
sumption of domestic hot water was 841 kWh/person/year and the 
corresponding portion of the total energy consumption was 14,8 %. 
Energy losses of hot water reservoirs were on an average 970 
kWh/year and the annual efficiency was 76,4 %, respectively. The 
annual household electricity consumption averaged 7642 kWh/ 
year, which is 26,7 % of the total energy consumption. The specific 
hot and cold water consumptions were 50 dm°/person/day and 95 
dm? personday. 


962 (VTT-TIED—1265) Research programme on renova- 
tion 1986-1988: Final report. Tuppurainen, Y. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Rakennuslab.); Saarenpaeae, J. 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Aug 1991. 
63p. Order Number DE92728474. Source: OSTI; NTIS (US Sales 
Only). 

The aim of the research programme on renovation was to mas- 
ter the techniques employed for renovating Finland's postwar 
buildings and infrastructure in carefully selected aspects. The re- 
search was carried out during 1986-1988 and was divided into four 
subprojects. Separate summarising reports have been written on 
these under the following headings: Fundamental repair construc- 
tion data, Inspection and repair techniques, The city and its 
housing estates as an object of repair, and Guidance for street and 
road maintenance. With the aid of the subprojects data files have 
been created containing basic information on the buildings that will 
need repairing in the near future. Furthermore Technical Research 
Centre of Finland (VTT) has collected information on building mate- 
rials available for use for renovation purposes in the future. The 
research technique (building diagnostics) placed the main empha- 
sis on the following topics: condition of facades and facade joints; 
condition of roof structures with regard to damp; location of corro- 
sion areas in concrete reinforcements by electrical potential 
measurement and condition of plumbing using various kinds of 
observation equipment TV scanning; and ultrasonic scanning. Ex- 
isting methods were used for estimating the condition of wooden 
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Structures, and additional new methods were developed. A variety 
of methods of condition estimation were employed to study timber 
piles in old foundation structures. Growth conditions of mould and 
rot in wooden structures were described in a separate report. 


963 (VTT-TUTK-736) Analyzing of the couplings and 
dimensioning criteria of district heating subdistribution sys- 
tems. Ahonen, M. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). LVI-tekniikan Laboratorio); Kohonen, R.; Virtanen, M. 
Valttion Teknillinen Tutkimuskeskus, Espoo (Finland). Aug 1991. 
165p. (In Finnish). Order Number DE92728472. Source: OSTI; 
NTIS (US Sales Only). 

The aim of the reseach project was to analyze the costeffective- 
ness of different dimensioning criterias of district heating consumer 
appliances. In the studies especially the effect of dimensioning tem- 
peratures on consumer costs was considered. Another aim was to 
analyze and get some basic information about the thermohydraulic 
behavior and the controllability of district heating subdistribution 
systems. The research work was mainly done by computer simula- 
tions. In addition, simulation models for heat exchanger were 
verified with laboratory tests. The present dimensioning tempera- 
tures 115/45/40/70 deg C for the heat exchanger of heating network 
are not optimal from the consumer point of view. It would be more 
economomic for the consumer to raise the outlet temperature and 
increase the temperature difference on secondary side and to de- 
crease the temperature difference on primary side, respectively. If 
the dimensioning temperatures were for instance 115/55/50/90 deg 
C, the total annual consumer costs would be 10 per cent less than 
costs of the system which is dimensioned according to the present 
criterias. It was assumed that the rate of interest is 10 per cent and 
the repayment period of heating system is 15 years respectively. 


3202 Transportation 
Refer also to citation(s) 762, 829, 837, 946 


964 (NEI-DK-640) Efficiency and constraints in trans- 
port planning. Skjoett-Larsen, T. Handelshoejskolen i Koebenhavn 
(Denmark). Trafik-, Turist- og Regionaloekonomi. Jun 1991 42p. (In 
Danish). Contract ENS-UVE-90.0147;Contract TR-89.0260. Order 
Number DE92715271. Source: OSTI; NTIS (US Sales Only). 

Results from several of the research projects financed by the 
Danish Ministry of Energy have shown that there are potentials for 
saving energy and reducing operational costs which can be fulfilled 
through improved planning of industrial transport projects. Yet it 
has also been observed that many good ideas are seldom put into 
practice. The factors which act as constraints to the realization of 
possible solutions to transport problems are examined. Fourteen 
industrial companies were interviewed in relation to their distribu- 
tion planning. Recommendations for a more efficient mediation of 
research results to target groups are offered. Relevant data from 
named Danish firms are presented. The named constraints are 
claimed to be insufficient knowledge (of research results in this 
area), lack of definition of effectivity targets, unsatisfactory motiva- 
tion and training of personnel, organisational barriers and external 
barriers such as trucks that are too small, ferry taxes that are too 
high, road and rail networks that are in need of extension etc. 
These problems are discussed. (AB). 
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Refer also to citation(s) 61, 229, 432, 828, 834, 939, 940, 946, 
994, 1104, 1420, 1635, 1701, 1793, 1794, 1795, 1796, 1797, 
1893, 2558 


965 (ANL/CP-72505) The synergistic effects of solid 
and liquid lubrication on the tribological behavior of 
transformation-toughened ZrO. ceramics. Erdemir, A.; Ajayi, 
0.0.; Fenske, G.R.; Erck, R.A.; Hsieh, J.H. Argonne National Lab., 
IL (United States). Feb 1991. 39p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-911002-1: Society of Tribologist and Lubrication Engineers 
(STLE)- American Society of Mechanical Engineers (ASME) confer- 
ence on tribology, St. Louis, MO (United States), 14-16 Oct 1991). 
Order Number DE91018617. Source: OSTI; NTIS; GPO Dep. 


In this study, we investigated the synergistic effects of liquid and 
solid lubrication on the tribological behavior of yttria-stabilized zir- 
conia (ZrOz) ceramics. Thin silver films 1 to 2 um thick were 
produced on ZrO2 flats by ion-beam-assisted deposition (IBAD) 
and used as the sold lubricant. A fully formulated synthetic oil 
(polyolester-based) served as the liquid lubricant. Wear tests were 
performed on an oscillating-slider wear test machine at tempera- 
tures up to 250°C. For the specific test conditions explored, it was 
found that (a) without any type of lubrication, the friction coeffi- 
cients of ZrO2/ZrO2 test pairs were on the order of 0.6, and the 
average wear rates of pins were in the range of 5 x 10-5 to 10-4 
mm*?.m-', depending on the test temperature, (b) the use of solid- 
lubricant silver films alone reduced the friction coefficients of sliding 
pairs by factors of 2 to 4 and the wear rates of pins by 3 orders of 
magnitude, (c) the use of liquid lubricant reduced the friction coeffi- 
cients of ZrO2/ZrO>2 test pairs by a factor of about 5 and the wear 
rates of pins by 1 to 2 orders of magnitude, and (d) the concurrent 
use of silver films and lubricant oil resulted in virtual elimination of 
the wear of both the pins and the flats and in significant reduction 
of the friction coefficients at room temperature and at 250°C. 38 
rets., 11 figs., 3 tabs. 


966 (ANL/CP-73363) The impact of energy prices on 
technology choice in the United States steel industry. Karlson, 
S.H. (Northern Illinois Univ., De Kalb, IL (United States). Dept. of 
Economics); Boyd, G. Argonne National Lab., IL (United States). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-911184-2: 13. 
annual North American conference of the International Association 
for Energy Economics, Chicago, IL (United States), 18-20 Nov 
1991). Order Number DE92001917. Source: OSTI; NTIS; GPO 
Dep. 
In the last thirty years US steel producers have replaced their 
aging open hearth steel furnaces with basic oxygen or large elec- 
tric arc furnaces. This choice of technology leads to the opportunity 
to substitute electricity for fossil fuels as a heat source. We extend 
earlier research to investigate whether or not energy prices affect 
this type of technology adoption as predicted by economic theory. 
The econometric mode! uses the “seemingly unrelated Tobit” 
method to capture the effects of the industry's experience with both 
technologies, technical change, and potential cost reductions, as 
well as energy prices, on adoption. When we include the prices of 
electricity and coking coal as explanatory variables, the four energy 
price coefficients have the signs predicted by the law of demand. 
The two price coefficients have a statistically significant effect on 
adoption of basic oxygen furnaces. The inclusion of energy prices 
leads to significantly more efficient estimates of other coefficients in 
the model. 19 refs., 3 tabs. 


967 (ANL/CP-73496) Research agenda for waste mini- 
mization. Peters, R.W.; Daniels, E.J.; Wolsky, A.M. Argonne 
National Lab., IL (United States). [1991]. 8p. (CONF-910698—1: 2. 
international conference on waste management in the chemical 
and petrochemical industries: toxics management, New Orleans, 
LA (United States), 17-20 Jun 1991). Order Number DE91018542. 
Source: OSTI; NTIS; GPO Dep. 

Because of the large quantities of materials and energy used by 
the chemical industry, significant opportunities are available for 
waste reduction. Waste reduction techniques include improvements 
in process selectivity and/or conversion, the ability to operate at 
lower temperatures and/or pressures, processes requiring fewer 
steps, feedstocks with fewer inherent by-products, more efficient 
equipment design, products and/or catalysts with longer lives, more 
efficient unit operations, innovative process integration, avoidance 
of heat degradation of reaction products, new uses for otherwise 
valueless by-products, and elimination of leaks and fugitive emis- 
sions. The implementation of waste minimization alternatives in the 
chemical industry was categorized in terms of near- (0-5 years im- 
plementation), mid- (5-10 years), and long-term impacts (10+ 
years). 4 refs., 1 fig., 3 tabs. 


968 (ANL/CP-73867) Algebraic modelling of compo- 
nents and computer simulation of refrigerator steady-state 
operation. Rogers, S. (Argonne National Lab., IL (United States)); 
Tree, D. Argonne National Lab., IL (United States). Jul 1991. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-31109-ENG-38. (CONF-910803—5: International 
congress on refrigeration: new challenges in refrigeration, Montreal 
(Canada), 10-17 Aug 1991). Order Number DE92000360. Source: 
OSTI; NTIS; GPO Dep. 

Because manufacturers of household refrigerators are facing two 
important problems, the replacement of refrigerant R12 and the 
need to improve efficiency, there is a need to develop a model of 
the refrigerator which greatly reduces the computer time required 
to evaluate the refrigeration cycle. This paper describes a refrigera- 
tor model where all equations are reduced to algebraic form. The 
model has the following features: (1) each component of the refrig- 
erator is modelied separately, (2) all differential equations are 
reduced to algebraic equations, and (3) the transport properties of 
new refrigerants are not needed. The model can be used to: (1) 
evaluate new refrigerants as drop-in refrigerants, (2) study different 
refrigeration cycles and (3) optimize the refrigerator for each new 
refrigerant. This paper describes the development of the model 
and, where possible, the results of the model are compared to ex- 
perimental data. 12 refs., 7 figs. 


969 (BFR-R-40-91) Energy storage in aquifers: Evalua- 
tion Kristianstad. Krongvist, L. (VBB AB, Stockholm (SE)). 
Swedish Council for Building Research, Stockholm (Sweden). 
1991. 32p. (In Swedish). Order Number DE92715958. Source: 
OSTI; NTIS (US Sales Only). 

Experiences are reported from 2 years operation of an aquifer 
based heating and cooling system, where the cooling load from a 
plastics industry is absorbed by the aquifer, and a heat pump is 
used for extracting heat for space heating. (20 figs., 2 tabs.). 


970 (DOE/CE/40837—1) Development and demonstration 
of the use of modular thermo-mechanical pulpmill simulation 
models to develop energy reduction strategies: Report one. 
Rushton, J.D. (institute of Paper Science and Technology, Atlanta, 
GA (United States)); Jones, G.L.; Leaver, E.L.; Morton, W. Institute 
of Paper Science and Technology, Atlanta, GA (United States). 15 
Aug 1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-90CE40937. Order Number 
DE92000971. Source: OSTI; NTIS; GPO Dep. 

The Institute of Paper Science and Technology (IPST) has 
received a project grant from the US DOE to develop and demon- 
strate the use of realtime process simulation modeling as a means 
of process analysis and optimization. The Project, to be conducted 
under the auspices of the International Energy Agency (IEA), will 
target a Thermo-Mechanical Pulping (TMP) operation as the site 
for the commercial implementation of the technology. IPST and a 
sub-contractor, SACDA Inc. (SACDA), will cooperate in a two-to- 
three year effort to produce an on-line simulation program having 
both steady-state and dynamic modeling capabilities. The Project 
will take advantage of a current IPST and SACDA joint develop- 
ment effort to merge the IPST’s MAPPS (Modular Analysis of Pulp 
and Paper Systems) program with SACD'’s MASSBAL program. 
Using the combined proprietary programs, “realtime” steady-state 
and dynamic TMP models will be developed and installed as part 
of a “millwide” informatior/analysis system. By utilizing the Perfor- 
mance Attribute (PAT) Modeling concept developed at IPST, the 
models will have the capability of optimizing energy usage and 
other process operating variables as a function of pulp quality. The 
primary goal of the Project is to demonstrate that on-line simulation 
models can provide assistance to operators and managers in day- 
to-day operations. By embedding simulation analysis techniques 
such as data reconciliation and “what if,” optimization, and “look 
ahead” scenarios within the program executive, timely process data 
and information, not otherwise available, will be provided to the op- 
erator. Such data and information can be used by the operator for 
process analysis, optimization and planning and/or to provide set- 
points for open or closed loop advanced control strategies. 


971 (DOE/CH/10093—114) Heat pumps for industry. Na- 
tional Renewable Energy Lab., Golden, CO (United States). Sep 
1991. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE91015030. Source: OSTI; NTIS; GPO Dep. 

Research activities — both in the laboratory and in the field — 
confirm that heat pumps can improve energy efficiency and pro- 
ductivity for a multitude of process types. By using heat pumps, 


process industries can save significant amounts of energy and 
money and successfully control emissions. Those industries with 
special needs, such as recovering solvents, can meet them more 
energy efficiently and cost effectively with heat pumps. Through the 
years, OIT has helped industry solve its energy problems by join- 
ing in cooperative agreements with companies willing to do the 
research. The companies involved in these agreements share the 
costs of the research and benefit directly from the technology de- 
veloped. OIT then has information from demonstration projects that 
it can pass on to others within industry. All the projects described 
in this brochure were joint ventures between DOE and industry 
participants. OIT will assist in accelerating the use of heat pumps 
in the industrial marketplace by continuing to work with industry on 
research and demonstration projects and to transfer research re- 
sults and project performance information to the rest of industry. 
Successfully transferring this technology could conserve as much 
as 1.5 quads of energy annually at a savings of more than $4 bil- 
lion at today’s prices. 


972 (ETDE-mf-2727306) Development and testing of a 
direct coupling of an unregulated wind power station with a 
vapor compression plant for seawater desalination. Final re- 
port. Phase 2. Construction of a prototype and experimental 
verification of the process. Danninger, W.; Gaiser, P.; Wuesthoff, 
D. Geselischaft fuer Technische Studien, Entwicklung, Planung 
mbH (SEP), Muenchen (Germany); Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany). Jun 1989 80p. (in 
German). Contract BMFT 0328486B. Order Number DE92727306. 
Source: OSTI; NTIS (US Sales Only). 

Based on the theoretical studies performed in phase | of this 
project a prototype of a vapor compression plant for seawater 
desalination has been designed and constructed for test stand op- 
eration. Indefault of a wind power station the measurements were 
performed with variation of speed and power. That means a good 
simulation of the future operation of the desalination plant. The 
measurements show a little bit better heat transfer resulting in a lit- 
tle bit higher distillate production as precalculated. Moreover some 
optimizations in design and construction of the seawater desalina- 
tion plant could be performed. (orig.) With 19 figs. 


973 (KCL-RAINA-2) Raina-seminar 1989: Energy effi- 
cient paper production. Komppa, A. (ed.). Finnish Pulp and 
Paper Research Inst., Espoo (Finland). 1989. 153p. (In Finnish). 
(CONF-8911322—-: Seminar on energy-efficient paper production, 
Espoo (Finland), 15 Nov 1989). Order Number DE92715474. 
Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

The objective of the RAINA research programme is to reduce 
and optimize the use of energy and the programme covers the en- 
tire papermaking process from stock preparation through to 
warehousing of the finished paper. The ongoing projects conducted 
under the RAINA programme were presented at the first RAINA- 
seminar. In this proceeding the following projects are presented: 
Use of IR dryers for coated papers. The use of ceramic gas burn- 
ers in paper drying. Measurement and control of paper quality 
properties. Development of paper machine wet end measurements 
and retention control. Improvement of paper mill energy economy 
through the use of PINCH technology. 


974 (KCL-RAINA-3) Raina-seminar 1990: Energy effi- 
cient paper production. Komppa, A. (ed.). Finnish Pulp and 
Paper Research Inst., Espoo (Finland). 1990. 173p. (In Finnish). 
(CONF-9011239-: Seminar on energy-efficient paper production, 
Espoo (Finland), 15 Nov 1990). Order Number DE92715476. 
Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

The objective of the RAINA research programme is to reduce and 
optimize the use of energy and the programme covers the entire 
papermaking process from stock preparation through to warehous- 
ing of the finished paper. The ongoing projects were presented at 
the second RAINA-seminar. The topics in this 1990 seminar were 
the following ones: Use of IR dryers for coated papers. The use of 
ceramic gas bumers in paper drying. Measurement and control of 
paper quality properties. Development of paper machine wet end 
measurements and retention control. Improvement of paper mill en- 
ergy economy through the use of PINCH technology. 
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975 (KCL-RAINA-4) Development of measurement ana- 
lytics and retention control in the paper machine wet end: 
PAMIRE-project. Rantala, T. (ed.) (Tampere Univ. of Technology 
(Finland)). Finnish Pulp and Paper Research Inst., Espoo (Finland). 
1991. 129p. (in Finnish). Order Number DE92715478. Source: 
OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

A new retention control system developed in this project im- 
proves the operability of a paper machine, reduces variations in 
the quality of the paper, and generates major savings in material 
economics and energy usage. Better retention contro! decreases 
variations in the wet end of a paper machine resulting in fewer 
breakages and thus better time efficiency. During a break, energy 
is wasted e.g. in drying cylinders and pumping. An hour's stoppage 
of a paper machine is estimated to cost about 20.000 - 30.000 
FIM. Based on the control tests carried out an improvement of 1 % 
in time efficiency, which is a very consevative estimate, is quite 
possible implying annual savings of several millions of FIM. High 
and uniform retention also means savings in waste water treatment 
and material losses when the water and fiber to be removed from 
the process are reduced. High retention allows the increase in the 
closure of white water system, since white water does not contain 
as much organic and inorganic substances disturbing the operabil- 
ity of the machine. The waste water treatment plant need not be 
over-dimensioned for peaks, when a more uniform waste water 
load is reached with a more uniform retention control. A very con- 
servative estimate of annual savings achieved with the retention 
control system introduced in the project for a typical paper machine 
is in the neighbourhood of te million FIM’s annually. 


976 (KCL-RAINA-5) Gas fired IR-drying of paper: Final 
report. Mattsson, P. (Neste Oy, Helsinki (Finland)). Finnish Pulp 
and Paper Research Inst., Espoo (Finland). 1991. 25p. (In 
Finnish). Project KTM-106/881/88. Order Number DE92715480. 
Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

The report presents important factors in the use of infrared radia- 
tion for coated paper drying. During the last two years 18MW of 
gas fired !R-dryers have been installed in Finland. Total installed 
power (gas and electric) is more than 100MW. System efficiency 
for gas IR is 40-50 % and for electric IR 25-35 % under favorable 
conditions. The price ratio for natural gas and electric energy is at 
present appr. 0,40-0,45 for big Industrial customers. Efficiency is 
influenced by grammage, mean humidity, proportion between heat- 
ing and evaporation, air factor (gas units) and cleanness of the 
protective glazing (electric units). In a gas fired heater a consider- 
able part of the heating comes from convection. For state of the art 
coating drying IR is essential. Mild drying using air-foils is needed 
however, in the areas where the coating begins to solidify. Modern 
gas IR drying units are also equipped with circulating air tempera- 
ture regulation. IR can successfully be used throughout the 
papermachine. Gas iR is particularly suitable in the wet end due to 
higher water sprinkle resistance. Computer simulations indicate 
that speed increase in machines with drying capacity limitations 
can be as high as 4 %. With a marginal profit of 1000 FIM/ton the 
increase in profit could be 0,8 - 4 MFIM/a and the payback time as 
low as 3 months. Gas IR gives a favorable radiation spectrum 
compared to the absorption spectrum of water. This would indicate 
that cross-machine humidity profile would to some extent be level- 
led by I!R-drying i.e ‘autoprofiling’. Preliminary results from 
measurements at CTP in Grenoble indicates that this effect is very 
small for a paper with basis weight 85g/m? and mean initial humid- 
ity of 17 %. In coating the effect might, be greater. 


977 (KCL-TIED-593) Characterization of kraft black 
liquor with respect to evaporation and combustion. Soeder- 
hjelm, L. (Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Pulping Technology). Finnish Pulp and Paper Research Inst., Es- 
poo (Finland). 1988. 118p. Order Number DE92728423. Source: 
OSTI; NTIS (US Sales Only). 

The characterization of black liquor with a view to its evaporation 
and combustion is at present unsatisfactory. The main objective of 
this investigation was to develop methods for some physical mea- 
surements of importance for improving the design and operation of 


evaporators and recovery boilers. The second objective was to ob- 
tain information about the physical properties of black liquor and to 
establish the factors that influence them. Measurement of the fol- 
lowing properties is discussed: Surtace tension, scaling tendency, 
viscosity at elevated temperature and high dry solids and com- 
bustibility. Viscosity was studied at solids contents of 55 - 80 % 
and at temperatures of 90 - 130 deg C. The rheological properties 
of the liquors varied over a wide range, depending on temperature 
and solids content. Viscosity values from 25 to 10 000 mPa.s were 
obtained. The relationship between combustibility and viscosity was 
studied by means of the single droplet burning method. The com- 
bustibility characteristics measured were drying time, pyrolysis 
time, char burning time and swelling. The liquors showed great 
variations in their rheological and burning properties; however. no 
general correlation between combustibility and viscosity was found, 
though pyrolysis time and swelling appeared to correlate with vis- 
cosity at some temperatures. The methods developed have proved 
useful for the characterization of black liquor and they have been 
adopted by the Finnish pulp industry. Understanding black liquor 
properties is a vital step towards improving thermal efficiency, pro- 
cess control and environmental protection 


978 (LBL-30473) Evaluation of management options for 
disposal of salt and trace element laden agricultural drainage 
water from the Fallon Indian Reservation, Fallon, Nevada: Fi- 
nal report, October 1, 1989-December 30, 1990. Tokunaga, 
Tetsu; Benson, S. Lawrence Berkeley Lab., CA (United States). 
Mar 1991. 165p. Sponsored by Department of the Interior, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92000718. Source: OSTI; NTIS: GPO Dep 

This is the final report describing work performed on the Fallon 
Indian Reservation by the Earth Sciences Division at Lawrence 
Berkeley Laboratory during FY90. These investigations were initi- 
ated at the request of the United States Bureau of Reclamation in 
response to recent concerns regarding disposal of agriculture 
drainage water from the Reservation. The Reservation is tran- 
sected by numerous irrigation and drainage canals, including the 
TJ Drain. Recent investigations by the US Fish and Wildlife Ser- 
vice have demonstrated that water in the TJ Drain is toxic to 
several aquatic indicator organisms, inciuding bluegilis, fathead 
minnows and daphnids. This information, coupled with recent 
die-ofts of fish and birds, has lead to concern about continued dis- 
charge of TJ Drain water into local surface waters. In late 1990, 
plans for closing the TJ Drain and providing for alternative 
drainage were initiated. We aim to provide information for assess- 
ing options fro disposal of agricultural drainage water from the 
Reservation. In particular, our studies focuses on irrigation and 
drainage of lands currently serviced by the TJ Drain. Options for 
continued irrigation and drainage of the Reservation fall broadly 
into two categories: options that provide an alternative to drain wa- 
ter disposal into the SWMA; and options that include continuing the 
current practice of drain water disposal into the SWMA. Other op- 
tions include elements of both of these alternatives. Additional 
discussion of specific options will follow a brief summary of the 
technical work supporting our assessment of drainage related is- 
sues at the Reservation. 67 refs., 57 figs., 15 tabs. 


979 (LTKK-EN-B69) Application of the PINCH technol- 
ogy at Metsae-Serlas Savon Seliu pulp mill. Koskelainen, L.; 
Kovero, A. Lappeenrannan Teknillinen Korkeakoulu (Finland). Ener- 
giatekniikan Laitos. 1990. 87p. (In Finnish). Order Number 
DE92715510. Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

At the Savon Sellu paper mill PINCH technology was used to 
study the energy-saving potential of the paper mill. For this pur- 
pose the material and energy balances for the processes in the 
plant were determined and the Heatnet calculation program was 
used to decide on the most economical heat exchanger network 
for the process in question. This project is a part of the energy 
conservation programme named RAINA for the Finnish paper in- 
dustry and the applicability of the PINCH technology in general for 
the Finnish pulp and paper industry was discussed. 


980 (NEI-DK-671) Cogeneration possibilites at direct 
drying processes. Rehn, C. (Avdelningen foer Kemisk Apparat- 
teknik, Lunds Tekniska Hoegskola (SE)). Nordisk Gasteknisk 
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Center. Hoersholm (Denmark). Aug 1991 44p. (In Swedish). Order 
Number DES92715408. Source: OSTI: NTIS (US Sales Only). 

The possibility of combined heat and power generation for 
production of gypsum board was investigated in this thesis. Mea- 
surements, which have been carried out on an existing drier, have 
been the basis of the different alternatives which have been stud- 
ied. In the present pliant the incoming air is heated by three burners 
which operate on liquefied petroleum gas. In the first alternative 
the total gas flow needed for the drier has been taken from a gas 
turbine. The exhaust gases were not heat exchanged against inlet 
air. The energy consumption of the drying process is thus consid- 
erably higher than in the original case and the savings in energy 
costs are low. A second alternative includes extra burners and a 
heat exchange between inlet air and exhaust gases from the first 
two drying zones. This alternative would mean a pay-off time of 
about five years with gas and electricity prices presently prevailing 
in Sweden. In this case the electricity production exceeds the need 
for the plant and some electricity must accordingly be sold to the 
grid. In a last alternative the electricity production is limited to the 
demand in the plant which means decreased profitability. A conclu- 
sion from the study is that either the ratio between electricity and 
gas price must increase or the total energy cost level must increase 
compared to the present Swedish condition to make cogeneration 
in a gypsum board production plant profitable. (author) 14 refs. 


981 (NEI-F+-109) Improvement of the controllability of 
mechanical pulping processes by applying advanced control 
systems and pulp quality meters. Pietinen. P. (Yhtyneet Pa- 
peritehtaat Oy, Kajaani (Finland)). Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1991. 26p. (In Finnish). Project 
KTM-260/881/87. Order Number DE92728380. Source: OSTI; 
NTIS (US Sales Only). 

The objective of this study was to improve the controllability of 
the groundwood grinders and thermomechanicai refiners in Kajaani 
paper mill by applying modern control and measuring techniques. 
The aim was to minimize the quality fluctuation in the mechanical 
pulp lines and to improve the energy efficiency of the mechanical 
pulping processes. A new control system was introduced in our 
stone groundwood mill (SGW). By means of this new advanced 
stone groundwood control and information system the controllability 
of the grinders improved markedly, and because of that the pulp 
strength properties improved by over 5 % and the quality variations 
decreased by 40 %. The energy consumption of the grinders 
increased by about 5 %, which was caused by the choice of a con- 
trol strategy. The controllability of the pressurised groundwood 
grinders (PGW) was poor. After the grinders being repaired, the 
pulp strength properties improved by about 10 %. The control solu- 
tions developed for SGW plant were modified to meet the PGW 
requirements. An on-line freeness tester, is going to be used to 
measure the pit pulp quality. The results will be utilized when the 
old process computer is renewed. The most suitable on-line pulp 
quality analyzers for our thermomechanical plant were found by 
testing various equipment. Through minimizing the quality fluctua- 
tion of the mechanical pulp it is possible to save about 30-35 GWh 
(4 %) of energy in Kajaani annually. In addition it is possible to 
save another 2 - 4 % energy in TMP-refiners by a suitable control 
Strategy without affecting the pulp quality. But energy savings big- 
ger than that can only be reached by deteriorating the pulp quality. 


982 (NEI-NO-135) Energy conservation in the prawn 
industry. Hamre, H.C.; Magnussen, O.M. Norges Fiskeriforskn- 
ingsraad, Trondheim (Norway). 1989 57p. (in Norwegian). Order 
Number DE92715823. Source: OSTI!; NTIS (US Sales Only). 

The report concerns an energy conservation project with the aim 
of decreasing the energy consumption in the prawn industry in 
Norway. The project aims at measuring the energy consumption of 
different plant systems and to create general energy saving mea- 
sures. The created measures are made for decreasing the energy 
consumption by improving the food processing, bettering the work- 
ing conditions of refrigerating systems, heat recovery from drainage 
and ventilating systems, and system control and monitoring of all 
the energy demanding processes. 28 figs., 3 tabs., 3 refs. 


983 (NEI-NO-136) Exhaust gas cleaning with heat re- 
covery: Evaluation of VEPEC. Archer, M. Miljoeplan A/S, 


Sandvika (Norway). Jan 1989 18p. (In Norwegian). Order Number 
DE92715825. Source: OSTI: NTIS (US Sales Only). 

The report concerns a combined system designed for oil burner 
waste gas purifying and heat recovery. The system being tested 
reduces the SOz discharge with 80% and the oil consumption with 
20%. The method of heat recovery includes the chilling of waste 
gases to 20-40 degrees centigrade. The boiler efficiency increases 
to 106% from the 87% level. The report gives an evaluation of the 
cost beneficial size of different system solutions. Heavy oil fired 
boilers with an output of 5-10 MW show the most cost beneficial 
results. 2 figs., 4 tabs. 


984 (NYSERDA-91-9) Liquid membrane purification of 
biogas. Majumdar, S. (Stevens Inst. of Tech., Hoboken, NJ (United 
States). Dept. of Chemistry and Chemical Engineering); Guha, 
A.K.; Lee, Y.T.; Papadopoulos, T.; Khare, S. New York State En- 
ergy Research and Development Authority, New York, NY (United 
States); Stevens Inst. of Tech., Hoboken, NJ (United States). Dept. 
of Chemistry and Chemical Engineering. Mar 1991. 252p. Spon- 
sored by New York State Energy Research and Development 
Authority, Albany, NY (United States). Source: OSTI; New York 
State Energy Research and Development Authority, Two Rocker- 
feller Plaza, Albany, New York 12223. 

Conventional gas purification technologies are highly energy in- 
tensive. They are not suitable for economic removal of CO2 from 
methane obtained in biogas due to the small scale of gas produc- 
tion. Membrane separation techniques on the other hand are 
ideally suited for low gas production rate applications due to their 
modular nature. Although liquid membranes possess a high 
species permeability and selectivity, they have not been used for 
industrial applications due to the problems of membrane stability, 
membrane flooding and poor operational flexibility, etc. A new 
hollow-fiber-contained liquid membrane (HFCLM) technique has 
been developed recently. This technique overcomes the shortcom- 
ings of the traditional immobilized liquid membrane technology. A 
new technique uses two sets of hydrophobic, microporous hollow 
fine fibers, packed tightly in a permeator shell. The inter-fiber 
space is filled with an aqueous liquid acting as the membrane. The 
feed gas mixture is separated by selective permeation of a species 
through the liquid from one fiber set to the other. The second fiber 
set carries a sweep stream, gas or liquid, or simply the permeated 
gas stream. The objectives (which were met) of the present investi- 
gation were as follows. To study the selective removal of CO2 from 
a model biogas mixture containing 40% COz (the rest being No or 
CH,) using a HFCLM permeator under various operating modes 
that include sweep gas, sweep liquid, vacuum and conventional 
permeation; to develop a mathematical model for each mode of 
operation; to build a large-scale purification loop and large-scale 
permeators for model biogas separation and to show stable perfor- 
mance over a period of one month. 


985 (ORNL/TM-11828) Corrosion of SIC and 
oxide-composite ceramics by a simulated steam-reformer at- 
mosphere. Federer, J.!.; Kim, H.E.; Moorhead, A.J. Oak Ridge 
National Lab., TN (United States). Sep 1991. 31p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE92002391. Source: OSTI; NTIS; 
GPO Dep. 

To achieve higher process efficiency by using pressurized reac- 
tants and/or heat transfer fluids, the US DOE is promoting 
development of high-pressure heat exchanger systems under cost- 
sharing agreements with industrial contractors. The steam reformer 
would contain more than 600 tubes. Because the combination of 
high temperature and pressure differential of 12.7 kg/cm? (180 
psig) across the tube wall is too severe for metallic tubes, ceramic 
materials are being considered for reformer tubes. Their use is ex- 
pected to increase the efficiency of steam reformers by about 19%. 
At ORNL, four SiC ceramics, a SiC-TiB2 composite, a SigN,- 
bonded SiC ceramic, and two alumina-matrix composites were 
selected as candidate materials for heat exchanger/steam-reformer 
tubes. These commercially available materials were exposed to a 
simulated steam-reformer atmosphere for up to 2000 h at 1260°C 
to assess their corrosion behavior and the effect of the exposure 
on their flexure strength (in air) at 20 and 1260°C. The approxi- 
mate partial pressures of the constituents of the gas mixture at 1 
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atm total pressure were 0.54 Ho, 0.13 CO, 0.08 CO2m 0.004 CHg, 
and 0.30 H20. All but one material had net weight gains during the 
exposure test. The flexure strengths of the SiC and SizN,4 ceramics 
and the SiC-TiBz composite at 20 and 1260°C were not changed 
significantly by corrosion. The strengths of the alumina-matrix com- 
posites were decreased by corrosion; however, the strength of one 
of these (reinforced with SiC whiskers) was still higher than that of 
any other material after 500 h. The other alumina composite (con- 
taining SiC particles) exhibited the largest strength decrease of any 
material. The strength retention of the SiC ceramics and the SiC- 
TiB2 composite and the strength loss of the composites were 


associated with surface layers caused by corrosion. 12 refs., 12 
figs., 4 tabs. 


986 (STU—88-1266) Aspects on decentralized natural 
gas fired liquid heating. Christensen, R. (Lund Univ. (SE). Dept. 
of Chemical Engineering). Swedish National Board for Technical 
Development, Stockholm (Sweden); Lund Univ. (Sweden). Dept. of 
Chemical Engineering. May 1991. 117p. (LUTKDH-TKKA-—1001-1- 
88-91). Order Number DE92715931. Source: OSTI; NTIS (US 
Sales Only). 

This thesis deals with the equipment, applications, environmental 
and economic aspects that may arise when changing over to 
decentralized heating of liquids in industry. The. beneficial and ad- 
verse effects on the energy situation in industry when gas fired 
liquid heaters replace steam have been determined by energy sur- 
veys performed in a brewery and a slaughterhouse, measurements 
of the performance and emissions from liquid heaters installed in 
these industries, and theoretical analyses of the energy saving po- 
tential when replacing steam by means of gas fired liquid heating. 
The studies indicate considerably higher overall efficiencies in the 
steam system than what has been reported in studies abroad. 
Installations must thus not be performed uncritically but be pro- 
ceeded by analysis of the entire system to determine applications 
where the technique is well justified. The project has provided in- 
formation which allows assessments of the effects on the energy 
situation of a part or complete conversion to decentralized heating, 
under the conditions prevailing in the industries concerned. (46 
figs., 35 refs.). 


987 {(SULA-A3/1990) SULA Energy-economical produc- 
tion of steels and metals. Hakulin, H. (ed.). Finnish Pulp and 
Paper Research Inst., Espoo (Finland). 1990. 158p. (In English, 
Finnish). Project KTM-367/881/87. (CONF-9011251-—: Research 
programme seminar, Espoo (Finland), 8 Nov 1990). Order Number 
DE92728475. Source: OSTI; NTIS (US Sales Only). 

SULA Research Programme. 

The second SOLA-seminar was arranged on 8 November 1990 
in the Dipoli Congress Center, Espoo. 76 persons participated in 
the seminar. In the afternoon the seminar was divided into two 
sessions, one for process metallurgical items and one for rolling 
mill technology items. 


988 (TKK-KO/LTK-49) Analysis of Euler’s and stress ten- 
sor methods for calculating power consumption of high speed 
centrifugal fans and turb P Lampinen, M.J.; Eriks- 
son, K.G. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of 
Thermal Engineering. 1990. 31p. Order Number DE92728396. 
Source: OSTI; NTIS (US Sales Oniy). 

The aim of our research has been investigation of two different 
calculation methods for power consumption of radial high speed 
fans and turbocompressors. We have studied the use of the angu- 
lar momentum equation, called ruler’s method, and the use of the 
blade loading equation, called the stress tensor method. We have 
derived formulae, based on theoretical analyses, for the stress ten- 
sor calculation method and compared the results achieved with 
ruler’s method on a theoretical level and also in practice. In order 
to make these two methods coincide, the boundary layers should 
be considered carefully, and simple algebraic wail functions should 
not be used. We have also introduced a local efficiency concept by 
which the performance of an impeller can be more carefully ana- 
lyzed. Representative numerical examples are presented. 





989 (TKK-KO/LTK-52) Analysis of surface energy and 
pressure of liquid in porous materials. Lampinen, M.J. (Helsinki 


Univ. of Technology, Otaniemi (Finland). Lab. of Thermal Engineer- 
ing); Farkas, |. Helsinki Univ. of Technology, Otaniemi (Finland). 
Lab. of Thermal Engineering. 1990. 23p. Order Number 
DE92728397. Source: OSTI; NTIS (US Sales Only). 

The aim of this research has been to determine the surface en- 
ergy and pressure of a liquid in porous materials. On the basis of 
thermodynamical analysis only, without using any geometrical 
model for the porous material. A new equation was derived for the 
liquid pressure and for the surface energy. The empirical thermody- 
namic information required comprises vapor pressure and sorption 
heat measurements and the critical temperature. As an example il- 
lustrating the application of these equations the surface energies 
and pressure of water in a hygroscopic material were determined. 
Representative numerical examples are presented and they are 
compared to the results of Kelvin’s equation. 


990 (TKK-KO/LTK-53) Measurements of reflection, trans- 
mission and emission with FT-IR spectrometer. Ojala, K.; 
Koski, E.; Lampinen, M.J. Helsinki Univ. of Technology, Otaniemi 
(Finland). Lab. of Thermal Engineering. 1990. 105p. Order Number 
DES92728398. Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

The radiation properties of all parts of the IR dryer are measured 
with an FT-IR spectrometer using integrating sphere techniques. A 
new procedure and several programs are developed, in order to 
handle the spectrum data. The direction distribution of radiation of 
a 2 kW electric lamp is measured with a protective glass and with- 
out it. 


991 (TKK-KO/LTK-57) Reflection and transmission 
measurements with an integrating sphere and an FT-IR spec- 
trometer. Ojala, K.T.; Koski, E.; Lampinen, M.J. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Thermal Engineering. 
1991. 20p. Order Number DE92728400. Source: OSTI; NTIS (US 
Sales Only). 

We have studied the method to measure the total reflection and 
transmission spectra of scattering materials with an integrating 
sphere and an FT-IR spectrometer. Because of the optical proper- 
ties of the measurement system itself, specific correction functions 
for measured spectra are required. Such new functions are derived 
and presented here. They are based on the simple idea of energy 
balance between incident radiation and absorbed or escaped radia- 
tion in the system. Earlier equations have been derived mainly on 
the basis of multiple reflections and series calculations. The ab- 
sorption specrum of the material is calculated from the corrected 
spectra. We have developed our measurement system in order to 
determine the optical properties of paper samples and radiating 
surfaces of infrared dryers in the wavelength range of 0.4 - 20 um. 
This work was motivated by the strong need to improve the effi- 
ciency and quality of such dryers used in paper machines. 


992 (TKK-KO/LTK-62) Calculation of local power 
consumptions and efficiencies of centrifugal fans and turbo- 
compressors. Lampinen, M.J.; Eriksson, K.G. Helsinki Univ. of 
Technology, Otaniemi (Finland). Lab. of Thermal Engineering. 
1991. 27p. Order Number DE92728402. Source: OSTI; NTIS (US 
Sales Only). 

A theoretical study is presented of calculation methods for deter- 
mining local power consumptions and efficiencies of radial fans 
and turbocompressors. The use of the angular momentum equa- 
tion, Euler's method, and the use of the stress tensor method are 
analyzed. A modified formula for ruler’s method is derived, which is 
accurate for viscous flows. A new local efficiency concept is intro- 
duced, by which the performance can be evaluated in different 
parts of the impeller. A representative numerical example of the 
use of the theory is presented. 


993 (TKK-KO/LTK-63) Optical properties of wet paper 
and simulation of the effect of autoprofiling on gas-fired IR 
drying. Ojala, K.T.; Lampinen, M.J. Helsinki Univ. of Technology, 
Otaniemi (Finland). Lab. of Thermal Engineering. 1991. 51p. Order 
Number DE92728420. Source: OSTI; NTIS (US Sales Only). 

RAINA Research Programme. 

We have developed new models to determine the radiative heat 
transfer of gas-fired infrared dryers. A computer program based on 
the mathematical models is developed further. This program is 
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used for studying the autoprofiling effect in gas-fired infrared dry- 
ing. Optical properties of paper samples of different moisture 
contents as a function of wavelength are systematically measured 
by using FT-IR specrometer and integraing sphere techniques. 
These measurements covered the moisture content range of 6- 
150 %. A new wavelength range (1.2- 1.9 mm), not properly cov- 
ered by our earlier measurements, is measured by using a liquid 
nitrogen cooled detector. The total measured wavelength range is 
1.0-20.0 mm. The moisture dependence of the optical properties of 
coating are calculated by using a theoretical model developed in 
State Research Centre of Finland, Laboratory of Optoelectronics. 
The radiation properties of component surfaces of the IR dryer 
were either measured or taken from literature. The mathematical 
models are based on the calculation of radiation energy balance 
between the main surfaces and layers in the dryer section. The en- 
ergy efficiency can be calculated, when the temperatures of the 
radiator and the optical properties of all parts of the dryer are 
known. A computer program based on the models is developed 
further. The dryer efficiency as a function of the moisture content of 
paper is calculated. The extent of the autoprofiling effect in gas- 
fired IR drying is hereby achieved for light weight coated paper 
web. If the variation in moisture contents is high, the autoprofiling 
effect takes place and reduces the moisture variation. However, if 
the moisture variation is low, it is not a very significant phenome- 
non. The simulation results are compared to a pilot coater trial 
made in Cenre Technique du Papier, Grenoble. 


3206 Municipalities and Community Systems 


Refer also to citation(s) 452, 461, 539, 564, 579, 598, 614, 615, 
646, 719, 825, 863, 946, 1399, 1400, 1401, 1701, 1724 


994 (ANL/CP-74114) An overview of RDF processing 
systems: Current status, design features, and future trends. 
Ohisson, 0.0. (Argonne National Lab., IL (United States)); Walter, 
D.K.; Goodman, B.J. Argonne National Lab., IL (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-911018-3: Joint 
power generation conference, San Diego, CA (United States), 6-9 
Oct 1991). Order Number DE92000359. Source: OSTI; NTIS; GPO 
Dep. 
This paper discusses the recent history of refuse-derived fuel 
(RDF) processing facilities in the United States. The current status 
of these facilities, including environmental, institutional, and eco- 
nomic considerations is discussed. The unit operations used to 
produce a desired RDF product are described, and the future po- 
tential of RDF processing systems is evaluated. Current research 
sponsored by the US Department of Energy is also presented. 6 
refs., 3 figs., 8 tabs. 


995 (Jue+-2431) Pilot experiments on the incineration of 
waste with pure oxygen. Herbermann, M. Forschungszentrum 
Juelich GmbH (Germany). Inst. fuer Chemische Technologie; Tech- 
nische Hochschule Aachen (Germany). Jan 1991. 118p. (In 
German). Order Number DE92721503. Source: OSTI; NTIS (US 
Sales Only). 

A process for thermal waste treatment with the destruction or 
separation of hazardous components (TAZAS process - Verfahren 
zur thermischen Abfallbehandiung unter Zerstoerung oder Abtren- 
nung der Schadstoffe) is being developed at the Research Centre 
Juelich. The actual goal of this process is to minimize all pollutants 
in all the various residues from the waste treatment process. This 
new process is characterized by the incineration of waste with con- 
centrated oxygen at high temperatures, a recycling of filter dusts 
with separation of heavy metals in the incinerator, and the produc- 
tion of a very leach-resistant slag. Relative to waste incineration 
with air the off-gas quantity is reduced by incineration with oxygen 
to about 1/5. Furthermore, the incineration itself and subsequently 
pollutant separation is not impaired by the high amount of nitrogen. 
This results in a very low concentration of products from local, im- 
complete incineration (such as CO, C,hHm and dioxins) and the 
separation of hazardous products such as HCl, SO, and heavy 
metals from the off-gas is facilitated. By feeding most of the filter 
dust back into the furnace this dust finally enters the slag so that a 
landfill disposal of filter dust can be practically dispensed with. The 


slag from the waste incineration is removed from the furnace in a 
molten state and characterized by high leach resistance. The es- 
sential characteristics of the process are now being examined 
experimentally in a first experimental series. The experiments were 
carried out in a pilot plant where the waste was incinerated with 
concentrated O, in a special swing furnace. (orig.). 


996 (NEI-DK-647) Combined cogeneration and solar 
heating system for the low energy building "Selskovvang” in 
West Torsted, Horsens: Pilot project. Svenningsen, O. Hunds- 
baek og Henriksen A/S, Vejle (Denmark). Jun 1991 72p. (in 
Danish). Contract ENS-UVE-91.0030. Order Number DE92715276. 
Source: OSTI; NTIS (US Sales Only). 

The potentials for establishing heat and power supplies for a col- 
lection of low energy buildings in a rural area by using a small 
decentral cogeneration plant supplemented with solar collectors are 
examined. The local area and organisation of the project is de- 
scribed. The energy consumption of the building conglomorate and 
the operational strategy and economical aspects of the system are 
examined. The technology of the planned system which should pro- 
duce both heat and power for these low energy buildings with the 
help of solar energy as a supplement is explained in detail. (AB). 


997 (NEI-DK-654) Low temperature district heating in 
relation to urban renewal of inner Vesterbro. Ammundsen, C. 
(ed.). Koebenhavns Kommune, Copenhagen (Denmark). Magis- 
tratens 5. Afd. 1991 6p. (In Danish). Order Number DE92715326. 
Source: OSTI; NTIS (US Sales Only). 

Prepared for Koebenhavns Kommune, Magistratens 5. afdeling. 

It is concluded that a reduction of temperature in the local district 
heating system in an urban area can be carried out at a low cost. 
In this way a significant amount of energy can be saved as there 
will be less heat loss within the heat distribution network. The heat- 
ing system in each building will have to be adjusted to the change 
- then pipes can be connected directly to the district heating plants. 
(AB). 


998 (NEI-DK-664) Utilization of return and surplus heat 
etc. from SVVE, the dual purpose power plant in Vejen: Pilot 
project. Lauritzen, H.-J.; Holgersen, B. Vejen Varmevaerk 
A.m.b.A., Vejen (Denmark). Aug 1991 15p. (In Danish). Contract 
ENS-51121-9013. Order Number DE92715362. Source: OSTI; 
NTIS (US Sales Only). 

Vejen (Denmark) district heating plant, which provides most of 
the town with heating, receives heat from the area’s dual-purpose 
power plant. The possibilities of using return heat in the transmis- 
sion pipes between the power plant and the town were 
investigated with the aim of discovering the technological and eco- 
nomical advantages of using return and surplus heat from the plant 
for industrial purposes. A number of smaller projects, subsiduary to 
this one, with the same purpose are also described. (AB). 


999 (UMU-TF-91-209) Normal year correction of district 
heat production. Wiklund, H.; Sandberg, O. Umeaa Univ. (Swe- 
den). Dept. of Physics. 15 Feb 1991. 48p. (In Swedish). Order 
Number DE92715930. Source: OSTI; NTIS (US Sales Only). 

A mathematical model is developed to correct the yearly statis- 
tics of district heat production for climatic variations. The sensitivity 
of the model for parameter errors has also been studied. 


3209 Education and Public Relations 
Refer also to citation(s) 388, 943, 1691 


1000 (CONF-9111111-2) “Science in Action”: An interdis- 
ciplinary science education program. Horton, L.L. Oak Ridge 
National Lab., TN (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From National educators workshop; Oak Ridge, TN 
(United States); 12-14 Nov 1991. Order Number DE92002051. 
Source: OSTI; NTIS; GPO Dep. 

Science in Action is an education outreach program for pre- 
collegiate students. It is based on the concept that, in order to 
interest students in science, they must see science and scientists 
at work. The program encompasses the full range of scientific disci- 
plines — the core sciences, engineering and mathematics. A unique 
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aspect of the program is the involvement and support of scientists 
and engineers representing local professional societies, industries, 
businesses, and academic institutions. The goal of the presenta- 
tions is to be highly interactive. The students have some “hands 
on” experiences and leave with a good feeling about science and 
engineering. To present a broad spectrum of role models, scientists 
and engineers were involved as presenters, guides, and exhibitors. 


33 ADVANCED PROPULSION SYSTEMS 


1001 (LA-UR-91-3418) Resistive plasma detachment in 
nozzle based coaxial thrusters. Moses, R.W. Jr.; Gerwin, R.A.; 
Schoenberg, K.F. Los Alamos National Lab., NM (United States). 
Oct 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920104-15: 9. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 13-16 Jan 1992). Order Number DE92002526. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Nozzle based coaxial plasma thrusters constitute potentially at- 
tractive electric propulsion engines that are both compact (with 
high thrust density) and robust. The coaxial plasma thruster can be 
viewed as an evolutionary state of magnetoplasmadynamic (MPD) 
thruster development that may satisfy the demanding pertormance 
requirements of Space Exploration Initiative (SEI) relevant cargo or 
piloted missions. Previous work (Schoenberg et al., AIAA Technical 
Report 91-3570) has shown that ideal magnetohydrodynamics 
(MHD) plays a major role in multi-megawatt coaxial plasma thruster 
dynamics, particularly in the behavior of high-grade plasma accel- 
eration by a converging-diverging magnetic nozzle. In this paper, 
we examine the detachment of high-grade MHD plasma from a 
magnetic nozzle by resistive diffusion. A quantitative description of 
the resistive detachment process is derived. Included is a discus- 
sion of non-ideal MHD effects, including classical and anomalous 
resistivity, that can enhance the detachment. This analysis 
supports the hypothesis that magnetic nozzle design for high- 
performance thruster operation requires an optimization between 
the conflicting requirements of efficient plasma acceleration and 
plasma detachment. A qualitative prescription for such an opti- 
mized magnetic nozzle design is discussed. 5 refs., 1 fig. 


1002 (UCRL-JC—107749-Extd.Abst.Rev.1) A Multi-Megawatt 
Electric Thruster Test Facility: Revision 1. Thomassen. K.1.; 
Hopper, E.B. Lawrence Livermore National Lab., CA (United 
States). 25 Sep 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920104-1- 
Ext.Abs.Rev.1: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE92002176. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A Multi-Megawatt Test Facility (MTF) for electric thrusters is 
described, based on modifications of the Lawrence Livermore Na- 
tional Laboratory (LLNL) Magnetic Fusion Test Facility-B (MFTF-B). 
MTF would use the large (66 m long, 11 m maximum radius) 
vacuum vessel, the cryopumping system including 1000 mé® of cry- 
opanels and 11.5 kW cooling at LHe temperature, 250 MVA 
dedicated power line, and other existing facilities. As a result, sig- 
nificant cost and time savings would be realized over construction 
of a completely new test facility. 13 rets., 1 fig. 


3301 Internal Combustion Engines 
Refer also to citation(s) 407, 444, 910, 1012, 1013, 1014, 1379 


1003 (ANL/CP-72955) Detection sensitivity of x-ray CT 
imaging for NDE of green-state ceramics. Gopalsami, N. (Ar- 
gonne National Lab., IL (United States)); Rizo, P.; Ellingson, W.A.; 
Tracey, D.M. Argonne National Lab., IL (United States). [1991]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9107112-2: Review of 
progress in quantitative nondestructive evaluation (NDE), 
Brunswick, ME (United States), 28 Jul - 2 aug 1991). Order Num- 
ber DE92000357. Source: OSTI; NTIS; GPO Dep. 

Improved ceramic-processing methods that use pressure slip- 
casting and injection molding are being developed at Norton 


Advanced Ceramics, with a goal of producing reliable structural ce- 
ramics for advanced heat engines. Nondestructive evaluation 
(NDE) of ceramic parts at different stages of processing can pro- 
vide useful diagnostic information to help improve processing 
techniques. For example, an evaluation of density gradients in as- 
cast green-body samples can be used to judge mold performance 
and make changes in mold design. Also. the ability to detect 
minute flaws (20 to 50 um), such as agglomerates, inclusions, and 
voids, in green-body, presintered, and densified parts is important 
in ensuring structural reliability of the final parts, because these 
flaws, above certain critical sizes, can lead to catastrophic failure. 
Three-dimensional microfocus X-ray computed tomography (CT) 
and nuclear magnetic resonance imaging (MRI) systems have 
been developed at Argonne National Laboratory (ANL) for applica- 
tion to quantitative NDE evaluation of ceramics. This paper 
evaluates the detection sensitivity of the ANL X-ray CT system 
when used to determine density gradients, inclusions, and voids in 
green-state SigN, ceramics. A theoretical account of key system- 
and sample-related parameters affecting X-ray CT detection 
sensitivity is given, and results of experimental evaluation are pre- 
sented. Density calibration phantoms and net-shape-formed tensile 
rods with seeded defects were used in the experimental evaluation 
of detection limits. 6 refs., 6 figs., 1 tab. 


1004 (CONF-900845—, pp. 291-302) Review and update of 
the coal fired diesel engine. Hapeman, M.J. (General Electric 
Co., Erie, PA (USA)). North Dakota Univ., Grand Forks, ND (United 
States). Energy and Environmental Research Center. [1990]. From 
Symposium on opportunities in the synfuels industry: SynOps 90; 
Bismarck, ND (United States); 27-30 Aug 1990. In Opportunities in 
the synfuels industry. Proceedings. 345p. Order Number 
DE91014476. Source: OSTI; NTIS 

GE Transportation Systems, manufacturer of diesel-electric loco- 
motives, has been pioneering the development of a coal diesel 
engine. The project is the consequence of the 1982 study to find 
the most effective way to reintroduce coal as a locomotive fuel, to 
alleviate high fuel costs and unavailability. The project which was 
initially sponsored by the two American railroads has since been 
funded largely by the US Department of Energy. Feasibility of us- 
ing a coal water slurry has been demonstrated and preliminary test 
results for commercial practicality are most encouraging. Engine 
thermal efficiencies are comparable to oil engines and materials 
have been identified to withstand the erosive effects of the fuel and 
its combustion products. The presence of the water in the fuel has 
a significant effect in controlling NO, emissions, HC and CO emis- 
sions are very low and particulates can be controlled with a 
particulate trap. Economic studies indicate coal slurry fuel is an at- 
tractive economic alternative for railroads. A 2,200KW engine is 
scheduled to be installed on a locomotive this year. The success of 
this project may influence the development of coal burning diesels 
of this power output and higher for utilities. 


1005 (ETDE-mf-2727304) Development and testing of a 
new diesel loco with reduced pollutant emission for use in 
mines (main phase). Final report. Heiermann, F.J. Ruhrkohle 
AG, Essen (Germany); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Nov 1990 44p. (in German). Con- 
tract BMFT 01HD094. Order Number DE92727304. Source: OSTI; 
NTIS (US Sales Only). 

Based on the findings from the preceding project it was the ob- 
jective of this project to develop individual components to improve 
the workplace in Diesel-powered vehicles and to reduce exhaust 
gas cleaning, air conditioning and refrigeration, exhaust gas tur- 
bine, drive unit, operator's cabin, overall concept integration was 
examined in detail with the objective to use commercially available 
components and adapt them to underground use. In spite of con- 
siderable effort successes were only reached for the functional 
groups ‘exhaust gas cleaning’ and ‘drive unit’. For exhaust gas 
cleaning a filter/catalyst approved for underground use was devel- 
oped in combination with a dry exhaust gas cooling system 
providing for a reduction of CO by some 90% and of soot by some 
30% in the exhaust gas. By means of the newly designed sec- 
ondary regulated hydrostatic drive the motor power may be 
transmitted with a considerably higher efficiency. Both functional 
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groups were installed in a new Diesel loco and successfully tested 
underground. (orig.) With 19 figs. 


1006 (ORNL/TM-11859) Ceramic technology for Ad- 
vanced Heat Engines Project: Semiannuai progress report, 
October 1990-March 1991. Johnson, D.R. Oak Ridge National 
Lab., TN (United States). Jul 1991. 552p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC05-840R21400. 
Order Number DE92002397. Source: OSTI: NTIS: GPO Dep. 

Significant accomplishments in fabricating ceramic components 
for advanced heat engine programs have provided evidence that 
the operation of ceramic parts in high-temperature engine environ- 
ments is feasible. However, these programs have also 
demonstrated that additional research is needed in materials and 
processing development. design methodology. and database and 
life prediction before industry will have a sufficient technology base 
from which to produce reliable cost-effective ceramic engine com- 
ponents commercially. An assessment of needs was completed, 
and a five year project plan was developed with extensive input 
from private industry. The project approach includes determining 
the mechanisms controlling reliability, improving processes for fab- 
ricating existing ceramics, developing new materials with increased 
reliability, and testing these materials in simulated engine environ- 
ments to confirm reliability. Although this is a generic materials 
project, the focus is on the structural ceramics for advanced gas 
turbine and diesel engines, ceramic bearings and attachments, and 
ceramic coatings for thermal barrier and wear applications in these 
engines. To facilitate the rapid transfer of this technology to US in- 
dustry, the major portion of the work is being done in the ceramic 
industry, with technological support from government laboratories, 
other industrial laboratories, and universities. This project is man- 
aged by ORNL for the Office of Transportation Technologies, Office 
of Transportation Materials, and is closely coordinated with comple- 
mentary ceramics tasks funded by other DOE offices, NASA, DOD, 
and industry. 


1007 (TKK-KO/LTK-60) Thermodynamic analysis of a 


pulse combustion system and its application to gas turbines. 


Lampinen, M.J.; Koeykkae, M.; Turunen, R. Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Lab. of Thermal Engineering. 1991. 
32p. Order Number DE92728415. Source: OSTI; NTIS (US Sales 
Only). 

The study describes a special construction of a pulsating self- 
compressing combustion system, which gives nearly constant in- 
and outflows of gas, and its use in connection of gas turbine power 
stations. Te main idea of the self-compressing combustion chamber 
is that the pressure at the outflow after combustion is higher than 
that at the inflow to the combustion chamber. The maximum ther- 
modynamically possible pressure rise in the combustion chamber 
is solved and calculated for different temperature ratios and com- 
bustion processes. The thermodynamic advantage of the pulse 
combustion for gas turbine systems is shown as a function of the 
self-compression pressure ratio. 


1008 (TKK-KO/PM-53) Design and preliminary test of 
heat isulated pistons for a diesel engine. Kojonen, M.; Pitkae- 
nen, J.; Kleimola, M. Helsinki Univ. of Technology, Otaniemi 
(Finland). Internal Combustion Engine Lab. 1989. 44p. (In Finnish). 
Order Number DE92728467. Source: OSTI; NTIS (US Sales Only). 

This report describes the ceramic heat insulation of the combus- 
tion chamber of high speed diesel engines and results of tests 
carried out in one cylinder of a four-cylinder engine with two differ- 
ent heat insulated experimental pistons. The work is part of the 
research programme called 'Ceramic applications in mechanical en- 
gineering’. The research work is being done at Helsinki University 
of Technology in the internal Combustion Engine Laboratory and is 
financed mainly by the Technology Development Centre TEKES. 
Valmet Oy Linnavuori Works has contributed to the work by supply- 
ing the test engine for the research. In the short literature review 
presented first. advantages of the combustion chamber insulation 
and design solutions for heat flow prevention are described. In the 
experimental part of the research two different experimental pistons 
with ceramic combustion chamber were designed for the Valmet 
411 DSJ diesel engine with direct injection. One of the pistons was 
furnished with a steel piston head, which was fastened to the alu- 
minium piston body. The ceramic combustion chamber bowl was 


inserted into the steel head. The other piston was developed from 
Kymenite cast iron, which made it possible to insert the piston bowl 
direct into the piston body. The aim of the experiments was to clar- 
ify the function ability and the necessary clearances of the piston 
constructions and to indicate the insulation ability of the combus- 
tion chamber by means of the temperature measurements of the 
cylinder liner, cylinder head and exhaust gas temperature. 


1009 (TKK-KO/PM-54) Influence of the ceramic piston 
head on the performance of a high-speed diesel engine. Bo- 
man, H. Helsinki Univ. of Technology, Otaniemi (Finland). Internal 
Combustion Engine Lab. 1989. 94p. (In Finnish). Order Number 
DE92728468. Source: OSTI; NTIS (US Sales Only). 

The effects of the piston bowl insulation on the performance, 
thermal and mechanical stresses and exhaust gas emissions in a 
Valmet 411 DSJ diesel engine were studied. Pistons with silicon ni- 
tride (Si3N4) bowls and Kymenite nodular cast iron skirt have been 
used. Five, four and three hole injection nozzles were tested. The 
effect of the injection advance on the engine performance was 
studied using the optimum injection nozzles. The efficiency of the 
engine decreases and the BSFC increases due to the insulation. 
The thermal stresses increase, but the mechanical ones decrease, 
because the ignition delay shortens, the maximum cylinder pres- 
sure and the rate of the pressure rise decrease. The specific NOx 
emission is lower, but more smoke and CO are emitted. The four 
hole injection nozzle seems to be the most suitable for bowl insula- 
tion studies. The BSFC and smoke value are altogether too high 
when using the three hole nozzles. The static injection advance of 
21 degrees, recommended by the manufacturer, seems to be quite 
good. The earlier injection timing lowers the BSFC, but the me- 
chanical and thermal loads become too high at the same time. 


3303 Electric-Powered Systems 


1010 (DOE/CH/10093-T21) Fuel cells for transportation. 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (United States). Electric and Hybrid 
Propulsion Div. Oct 1991. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Source: 
OSTI (Free of Charge). 

The goals of the DOE Fuel Cell Systems R&D Program are: to 
develop and evaluate fuel cell systems in the nation's transporta- 
tion sector, which will provide data and information for industry to 
make decisions on the merits of developing fuel cell systems as a 
future commercial product to use as a power source for transporta- 
tion applications; and to reduce US petroleum consumption 
significantly and improve air quality. To attain these goals, the DOE 
Fuel Cell Systems R&D Program will develop, evaluate, and show 
the feasibility of fuel cell technologies for the transportation sector. 
The DOE Program includes: developing and demonstrating the 
phosphoric acid fuel cell (PAFC) in an urban transit bus as a near- 
term application; developing the proton-exchange membrane 
(PEM) fuel cell as a mid-term option for cars, vans, buses, and lo- 
comotives; developing advanced reformers to convert hydrocarbon 
fuels to hydrogen for use by fuel cells and improved hydrogen 
storage systems for on-board vehicle use with fuel cells; and evalu- 
ating solid oxide fuel cells (SOFC) as a potential long-term option. 


3307 Emission Control 
Refer also to citation(s) 1005, 1013, 1014 
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Refer also to citation(s) 444 


1011 (ANL/CP-—74460) Multifuel reformer R&D. Kumar, F.; 
Ahmed, S. Argonne National Lab., IL (United States). [1991]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911050—3: Automotive technol- 
ogy development contractors’ coordination meeting, Dearborn, MI 
(United States), 22-25 Oct 1991). Order Number DE92001907. 
Source: OSTI; NTIS; GPO Dep. 

The on-board fuel for fuel cell powered vehicles may be one or 
more of hydrogen, methanol, ethanol, natural gas, propane, or 
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other liquified petroleum gases. To use hydrogen as the fuel, suit- 
able means of storing, and subsequently delivering, adequate 
quantities of the gas must be developed. For all other fuels suit- 
able reformers must be developed to convert the fuel to hydrogen 
or a hydrogen-rich gas mixture at rates corresponding to the 
varying power demand rates of the automotive system; this is es- 
pecially true for the lower temperature fuel cells, such as the 
polymer electrolyte fuel cell which operates at 80°C and the 
phosphoric acid fuel cell which operates at 190°C. This paper dis- 
cusses the key design and performance characteristics of such 
hydrogen storage and fuel reformer systems for use in stand-alone 
fuel cell automotive applications. 


1012 (NEI-DK-658) Report from a conference on use of 
natural gas for vehicles. Hansen, A.M. (Nordisk Gas Center 
(DK)); Stubbe, H. Dansk Teknologisk Inst., Taastrup (Denmark). 
Auto- og Motorteknik. Aug 1991 31p. (In Danish). Contract ENS- 
151/90-0017. (CONF-900008-1: NGV-90 conference, Buenos 
Aires (Argentina), 1990). Order Number DE92715348. Source: 
OSTI; NTIS (US Sales Only). 

EFP-90. 

A summary of selected contributions by participants at an inter- 
national conference (NGV-90) held in Buenos Aires, Argentina, in 
1990 and arranged by the International Association for Natural Gas 
Vehicles. The main themes of the conference were exhaust emis- 
sions, motor wear, motor efficiency, storage and filling technology 
and policy in relation to natural gas driven vehicles. It was gener- 
ally concluded that the development of technology in this field is 
proceeding at considerable speed and it appears that it has been 
possible to decrease the amount of toxic exhaust emission. ‘* 3). 


1013 (TKK-KO/PM-57) An emission and turbocharging 
study of a spark-assisted direct injection engine using 
ethanol. Niemi, S. Helsinki Univ. of Technology, Otaniemi (Fin- 
land). Internal Combustion Engine Lab. 1989. 339p. (in Finnish). 
Order Number DE92728403. Source: OSTI; NTIS (US Sales Only). 

A three-cylinder spark-assisted direct injection engine has been 
tested using pure ethanol as fuel. The engine has a 108 mm bore 
and a 120 mm stroke. The nominal speed used is 2400 RPM. The 
engine has been run with and without turbocharging. The total effi- 
ciency at low load enhanced drastically when seven hole nozzles 
were the used instead of basic four hole nozzles. Without tur- 
bocharging optimum efficiency of above 38 % was measured. The 
maximum BMFP was 970 kPa. At 25 % load the efficiency varied 
between 18 % and 25 % depending on speed. In addition, increas- 
ing the number of nozzle holes reduced exhaust gas CO and HC 
emissions remarkably. However, the HC level was still too high at 
light load conditions. The oxidizing catalytic converter was tested 
because there was no visible smoke in the exhaust gases of the 
test engine. The converter worked without any problems. The max- 
imum CO and HC concentrations measured after the converter 
were abt. 40 ppm and 180 ppm respectively. The NO,- 
concentration remained unchanged as expected and the maximum 
value measured was abt. 2100 ppm. The converter had no influ- 
ence on the total efficiency of the engine. In order to reduce nitric 
oxide emission of the engine, a three-way catalyst has been 
tested, too. However, it was impossible to produce a stoichiometric 
mixture accurate enough by means of the manual contro! system 
used. The turbocharged test engine version has given promising 
preliminary results. The suitable injection advance at high load was 
19 deg C. The maximum BMFP used was 1,21 MPa. At still higher 
load could have been run, because any visible smoke did not exist 
in the exhaust gases. Nevertheless, the exhaust temperature be- 
fore the turbine had to be limited to abt. 700 deg C. The optimum 
total efficiency achieved was 36 %. 


1014 (TKK-KO/PM-58) A study of a mixture control and 
catalytic exhaust gas cleaning in an ethanol fuelled spark ig- 
nited direct injection engine. Saarinen, M. Helsinki Univ. of 
Technology, Otaniemi (Finland). Internal Combustion Engine Lab. 
1990. 73p. (in Finnish). Order Number DE92728404. Source: 
OSTI; NTIS (US Sales Only). 

The effects of a mixture control system and a three-way catalytic 
converter on the performance and the exhaust emissions in an 
ethanol fuelled spark assisted direct injection engine were studied. 
The efficiency of the system was basically good, and the emissions 


were low. On high speed and low load conditions, however, the 
combustion was poor. Th ‘sd to cyclic variations of engine speed 
and torque, and disturbed ..1e mixture control. Therefore, the emis- 
sions of hydrocarbons and especially carbon monoxide were high 
at these circumstances. The power and torque of the engine de- 
creased compared with the engine without a mixture contro! and a 
converter due to choking the intake air flow. The brake specific fuel 
consumption increased and the brake thermal efficiency de- 
creased. The thermal load of the engine increased. A low emission 
alcohol fuel engine can be developed by using a mixture control 
and a three-way catalytic converter. The thermal efficiency will be 
about the same as in a conventional diesel engine. 


35 ARMS CONTROL 


3503 Verification 
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1015 (UCRL-JC-108054) Verification of warhead disman- 
tlement and the importance of baseline validation. Buonpane, 
L.M.; Strait, R.S. Lawrence Livermore National Lab., CA (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910774-87: 32. 
Institute of Nuclear Materials Management (INMM) annual meeting, 
New Orleans, LA (United States), 28-31 Jul 1991). Order Number 
DE92002039. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

We present an approach for evaluating verification regimes for 
nuclear warhead dismantiement. The approach is an adaptation of 
the traditional nuclear materials management model. As such the 
approach integrates the difficulties of verifying both stockpile 
estimates and numbers of warheads dismantled. Both random un- 
certainties and systematic uncertainties are considered in the 
approach. By making some basic assumptions about the relative 
uncertainties surrounding the stockpile estimates and the numbers 
of warheads dismantied, we illustrate their relative impacts on 
overall verification ability. The results highlight the need for 
increased attention on the problem of validating baseline declara- 
tions of stockpile size. 1 ref., 4 figs. 
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609, 616, 636, 653, 725, 727, 1200, 1217, 1248, 1295, 1323, 
1324, 1341, 1379, 1409, 1411, 1412, 1413, 1420, 1632, 1640, 
1680, 2273, 2276, 2278, 2317, 2504, 2514, 2517, 2546 


1016 (AECS-PH/FRSR-45) Spectroscopic and magnetic 
properties of rare-earth elements and their anomalous com- 
pounds. Hammoud, Y. (Atomic Energy Commission, Damascus 
(Syria)). Atomic Energy Commission, Damascus (Syrian Arab Re- 
public). Jul 1991. 21p. (In Arabic). Order Number DE92604616. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using the impurity Anderson model in the large N; approxima- 
tion, where N, is the orbital and spin degeneracy of the f level, we 
calculate the zero temperature static paramagnetic susceptibility of 
light rare earth metallic systems. The calculation is performed for 
large values of the Coulomb U;f electron-electron interactions with 
respect of the V hybridization of f' and f* configurations with the 
conduction states (i.e. f° configuration): We only keep the leading 
terms in a development in successive powers of 1/U,f and V. Our 
numerical results on the magnetic susceptibility start from a simple 
analytic expression and are discussed in terms of the f level posi- 
tion, the hybridization V, the shape and filling of the conduction 
band and also the finite U,f effects. Finally we present calculated 
curves for the susceptibility versus V in connection with the a + 
transition of cerium and utilizing the same parameters as those 
used previously to obtain core level L;Il absorption spectra: Also in 
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the case of the susceptibility, the hybridization appears to be an 
important parameter to describe the phase change from y to a 
cerium. (author). 17 refs., 6 figs. 


1017 (ANL/CP-73227) Atomic structure of clusters 
through chemical reactions. Riley, S.J. Argonne National Lab., IL 
(United States). [1991]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
911033-1: International symposium on the physics and chemistry 
of finite systems: from clusters to crystals, Richmond, VA (United 
States), 8-12 Oct 1991). Order Number DE92000260. Source: 
OSTI; NTIS; GPO Dep. 

Techniques for the probing of isolated metal cluster structure 
through adsorbate binding patterns will be described. The satura- 
tion of clusters with reagents such as ammonia and nitrogen 
provides information on the number of preferred binding sites for 
these reagents. The dependence of this number on cluster size 
can suggest particular structural themes. The equilibrium reaction 
with water can be used to identify cluster sizes having especially 
enhanced binding for the water molecule. Again, the sequence of 
cluster sizes showing such enhancement can point to specific clus- 
ter structure. The reaction with oxygen can identify cluster sizes 
having particularly high ionization potentials, and these can be 
compared to simple models for the electronic structure of metal 
clusters. Representative applications of these probes to iron, 
cobalt, nickel, and copper clusters will be discussed. 5 figs. 


1018 (ANL/CP-—74212) A novel phase transition in alloys. 
Saboungi, M.L.; Price, D.L. Argonne National Lab., IL (United 
States). Sep 1991. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9109103-2: 5. international conference on the structure of 
non-crystalline materials, Sendai (Japan), 2-6 Sep 1991). Order 
Number DE92000366. Source: OSTI; NTIS; GPO Dep. 

The intermediate-phase of the intermetallic alloy CsPb is shown 
to be a plastic crystal characterized by jump reorientations of 
Cs4Pb, structural units. The wave vector variation of elastic and 
quasielastic intensities is well reproduced by a simple model if in- 
dependent structural units jumping between the four orientations 
observed in the crystal at room temperature. This represents the 
first observation of a plastic crystal phase in a metal alloy. 17 refs., 
6 figs. 


1019 (BARC—1544) High temperature cathodic charging 
of hydrogen in zirconium alloys and iron and nickel base al- 
loys. John, J.T. (Bhabha Atomic Research Centre, Bombay (India). 
Metallurgy Div.); De, P.K.; Gadiyar, H.S. Bhabha Atomic Research 
Centre, Bombay (india). 1990. 44p. Order Number DE92602726. 
Source: OSTI; NTIS (US Sales Only); INIS. 

These investigations lead to the development of a new technique 
for charging hydrogen into metals and alloys. In this technique a 
mixture of sulfates and bisulfates of sodium and potassium is kept 
saturated with water at 250-300degC in an open pyrex glass 
beaker and electrolysed using platinum anode and the material to 
be charged as the cathode. Most of the studies were carried out on 
Zr alloys. It is shown that because of the high hydrogen flux avail- 
able at the surface and the high diffusivity of hydrogen in metals at 
these temperatures the materials pick up hydrogen faster and more 
uniformly than the conventional electrolytic charging at room tem- 
perature and high temperature autoclaving in LiOH solutions. 
Chemical analysis, metallographic examination and XRD studies 
confirm this. This technique has been used to charge hydrogen into 
many iron and nickel base austentic alloys, which are very resistant 
to hydrogen pick up and to H-embrittlement. Since this involved a 
novel method of electrolysing water, the hydrogen/deuterium iso- 
topic ratio has been studied. At this temperatures the D/H ratio in 
the evolved hydrogen gas was found to be closer to the value in 
the liquid water, which means a smaller separation factor. This 
confirm the earlier observation that separation factor decreases 
with increase of temperature. (author). 16 refs., 21 fi gs., 6 tabs. 


1020 (CEA-CONF-—10072) Microstructure and textures of 
Ods ferritic alloys obtained by mechanical alloying. Alamo, A.; 
Regle, H.; Pons, G.; Bechade, J.L. CEA Centre d’Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Direction des 


Technologies Avancees. 1991. 15p. (CONF-9105182-: Interna- 
tional symposium on mechanical alloying, Kyoto (Japan), 7-10 May 
1991). Order Number DE92730138. Source: OSTI; NTIS (US 
Sales Only). 

The microstructure of two commercial alloys MA956 and MA957 
are respectively Fe-20Cr-4.5A1-0.33Ti-0.5Y203; and Fe-14Cr- 
0.3Mo-1Ti-0.25Y203 obtained by mechanical alloying has been 
investigated. These Oxide Dispersion Strengthened (ODS) ferritic 
materials display particular microstructures and behaviours under 
heat treatments. Recrystallization phenomena depends on a lot of 
material processing parameters. Typical microstructures consist of 
elongated grains with thickness of about or less than 1 um (fine 
grained) or higher than 100 ym (coarse grained structure). These 
anisotropic grain structures show very strong textures. In this paper 
we discuss the recrystallization conditions of samples at hot and 
cold worked starting conditions. The preliminary results concerning 
the deformation textures developed by both materials during hot 
and cold working are also presented. Ferritic materials strength- 
ened by oxide dispersion are promising candidates for the long-life 
core components of fast breeder reactors due to their excellent 
swelling resistance under irradiation and to their good creep 
strength. 9 refs., 8 figs. 


1021 (CONF-9106275—4) Fundamentals of mechanical be- 
havior in intermetallic compounds: A synthesis of atomistic 
and continuum modeling. Fu, C.L.; Yoo, M.H. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From NATO advanced research workshop; Irsee 
(Germany); 23-29 Jun 1991. Order Number DE92001973. Source: 
OSTI; NTIS; GPO Dep. 

The fundamental aspects of deformation and fracture behavior of 
ordered intermetallics were investigated on the basis of quantum 
mechanical total-energy calculations and anisotropic elasticity the- 
ory for dislocations and cracks. These first-principles calculations 
were based on the local-density functional (LDF) theory. The LDF 
equations are solved either by full-potential linearized augmented 
plane-wave (FLAPW) method or by mixed-basis pseudopotential 
method. Our approach represents a major advance in applying 
LDF to solids, in which the LDF equations are solved without any 
shape approximation to the potential or change density and a high 
degree of variational freedom (and precision) can be achieved. The 
calculated elastic constants, various shear fault energies, defect 
self-energies, and cleavage energies were used in conjunction with 
the continuum modeling of dislocations and cracks to predict the 
mechanical behavior and to understand the underlying electronic 
mechanism of observed mechanical properties. 14 refs., 6 figs., 3 
tabs. 


1022 (CONF-9107181-1) Scale effects in sliding friction: 
An experimental study. Blau, P.J. Oak Ridge National Lab., TN 
(United States). 24 Jul 1991. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
North American Treaty Organization (NATO) Advanced Study Insti- 
tute meeting on fundamentals of friction; Braunlage (Germany); 29 
Jul - 9 aug 1991. Order Number DE92000683. Source: OST]; 
NTIS; GPO Dep. 

Solid friction is considered by some to be a fundamental property 
of two contacting materials, while others consider it to be a prop- 
erty of the larger tribosystem in which the materials are contained. 
A set of sliding friction experiments were designed to investigate 
the hypothesis that the unlubricated sliding friction between two 
materials is indeed a tribosystems-related property and that the rel- 
ative influence of the materials properties or those of the machine 
on friction varies from one situation to another. Three tribometers 
were used: a friction microprobe (FMP), a typical laboratory-scale 
reciprocating pin-on-flat device, and a heavy-duty commercial wear 
tester. The slider material was stainless steel (AISI 440C) and the 
flat specimen material was an ordered alloy of NisAl (IC-50). 
Sphere-on-flat geometry was used at ambient conditions and at 
normal forces ranging from 0.01 N to 100 N and average sliding 
velocities of 0.01 to 100.0 mm/s. The nominal, steady-state sliding 
friction coefficient tended to decrease with increases in normal 
force for each of the three tribometers, and the steady state value 
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of sliding friction tended to increase as the mass of the machine in- 
creased. The variation of the friction force during sliding was also a 
characteristic of the test system. These studies provide further 
support to the idea that the friction of both laboratory-scale and en- 
gineering tribosystems should be treated as a parameter which 
may take on a range of characteristic values and not conceived as 
having a single, unique value for each material pair. 


1023 (CONF-910862-5) Effect of powder sample granular- 
ity on fluorescent intensity and on thermal parameters in x-ray 
diffraction Rietveld analysis. Sparks, C.J. (Oak Ridge National 
Lab., TN (United States)); Specht, E.D.; Ice, G.E.; Kumar, R.; 
Zschack, P.; Shiraishi, T.; Hisatsune, K. Oak Ridge National Lab., 
TN (United States). [1991]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Pacific-international congress on x-ray analytical methods; Hon- 
olulu, Hi (United States); 12-16 Aug 1991. Order Number 
DE92001675. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of sample granularity on diffracted x-ray intensity was 
evaluated by measuring the 26 dependence of x-ray fluorescence 
from various samples. Measurements were made in the symmetric 
geometry on samples ranging from single crystals to highly absorb- 
ing coarse powders. A characteristic shape for the absorption 
correction was observed. A demonstration of the sensitivity of Ri- 
etveld refined site occupation parameters is made on CuAu and 
CuspAugsNig alloys refined with and without granularity corrections. 
These alloys provide a good example of the effect of granularity 
due to their large linear x-ray absorption coefficients. Sample gran- 
ularity and refined thermal parameters obtained from the Rietveld 
analysis were found to be correlated. Without a granularity correc- 
tion, the refined thermal parameters are too low and can actually 
become negative in an attempt to compensate for granularity. A 
general shape for granularity correction can be included in refine- 
ment procedures. If no granularity correction is included, data 
should be restricted to above 30° 26, and thermal parameters 
should be ignored unless extreme precautions are taken to pro- 
duce >5 um particles and high packing densities. 


1024 (CONF-910938—4) Processing of nickel aluminides 
and their industrial applications. Sikka, V.K. (Oak Ridge National 
Lab., TN (United States)); Mavity, J.T.; Anderson, K. Oak Ridge 
National Lab., TN (United States). [1991]. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From International conference on high temperature 
aluminides and intermetallics; San Diego, CA (United States); 17- 
19 Sep 1991. Order Number DE92001673. Source: OSTI; NTIS; 
GPO Dep. 

Ductile Ni,Al-based alloys offer unique properties. However, their 
use has been limited because information is lacking regarding their 
processing into various product forms. This paper describes the re- 
cent progress made toward melting, electrosiag remelting, and the 
processing of large-scale ingots of one of the NigAl-based alloys. 
Microstructural data are presented after various homogenization 
treatments. Both as-cast and homogenized samples were sub- 
jected to hot-compression testing. The hot-compression data for 
the commercial-size ingot showed the same behavior as previously 
reported on the experimental heats. The status of industrial appli- 
cations of nickel-aluminide alloys is also described. 12 refs., 12 
figs., 2 tabs. 


1025 (CONF-910938-7) Effects of test environment and 
grain size on the tensile properties of L1,-ordered (Co,Fe)3V 
alloys. Nishimura, C.; Liu, C.T. Oak Ridge National Lab., TN 
(United States). [1991]. 20p. Sponsored by USDOE. Washington, 
DC (United States). DOE Contract AC05-840R21400. From 
International conference on high temperature aluminides and inter- 
metallics; San Diego, CA (United States); 17-19 Sep 1991. Order 
Number DE92002332. Source: OSTI; NTIS; GPO Dep. 

The influence of test environment, grain size, and heat treatment 
on the tensile properties and fracture behavior of L1-ordered 
(Co7gFe22)3V and (CogsFe;s5)3V alloys was studied at room 
temperature. The tensile ductility depends strongly on test environ- 
ments; the elongation decreases in the sequence of oxygen, 
vacuum, air, and distilled water. The loss in elongation is accompa- 
nied by a change in fracture mode from transgranular to 
intergranular. When tested in oxygen or vacuum, (Co7gFe22)3V 


specimens exhibited predominantly transgranular fracture, while 
(CogsFe;s)3V specimens exhibited essentially intergranular frac- 
ture. Grain refinement of (Co7gFe22)3V resulted in a ductility 
improvement in air, while such a beneficial effect of a grain refine- 
ment was not observed in (CogsFe;s)3V. These results suggest 
that: (1) (Co,Fe)3V alloys exhibit a moisture-induced hydrogen em- 
brittlement and (2) grain boundaries are more intrinsically brittle in 
(CogsFe;s5)aV than in (Co7gFeo2)3V. The presence of a brittle 
hexagonal phase is suggested to be the reason for the observed 
grain-boundary brittleness in (CogsFe,5)3V. 29 refs., 6 figs., 2 tabs 


1026 (CONF-920104—1) Weldability of DOP-26 iridium al- 
loy: Effects of welding gas and alloy composition. Ohriner 
E.K.; Goodwin, G.M.: Frederick, D.A. Oak Ridge National Lab.. TN 
(United States). [1991]. 7p. Sponsored by USDOE. Washington 
DC (United States). DOE Contract AC05-840R21400. From 9 
symposium on space nuclear power systems: Albuquerque, NM 
(United States): 13-16 Jan 1992. Order Number DE91012238 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The DOP-26 iridium alloy, containing 2000- to 4000-ppM W, 30- 
to 90-ppM Th, and 20- to 80-ppM Al by weight, is used as a 
cladding material. The closure weld on the fueled clad is performed 
by gas- tungsten-arc (GTA) welding, which under certain conditions 
results in hot cracking of the fusion zone. The effects of variations 
in the chemical composition of the alloy and in the welding gas 
atmosphere on the welding behavior are evaluated using the Sig- 
majig test. In this test, sheet materials are welded in an argon 
atmosphere with measured levels of applied stress to determine a 
threshold stress for hot cracking. The threshold stress for cracking 
of DOP-26 alloy increases by a factor of two as the thorium con- 
tent is decreased from 94 to 37 ppM. There is no effect on 
threshold cracking stress for variations in oxygen content of the ar- 
gon welding atmosphere from 10 to 2000 ppM or for variations in 
water vapor content from 10 to 1000 ppM. & refs., 3 figs. 


1027 (DOE/ER/40296-T2) Properties and design of multi- 
filamentary NbTi composite superconductors: Technical 
progress report. Collings, E.W. Battelle, Columbus, OH (United 
States). 21 Aug 1991. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO2-86ER40296. Order Num- 
ber DE92000788. Source: OSTI; NTIS: GPO Dep 

This report summarizes work on NbTi composite superconduc- 
tors for the work period of July 1st, 1990 to June 30, 1991. Topic 
discussed are: properties of the filament, properties of the stabi- 
lizer, mechanism of proximity effect coupling, hysteretic AC losses, 
and published papers. (JL) 


1028 (DOE/ER/452239-24) Study of mechanical behavior 
and internal structure of ferritic nanocrystalline material: 
Technical progress report, 1 August 1990-1 August 1991. 
Weertman, J.R.; Murphy, W.P. Northwestern Univ., Evanston, IL 
(United States). Dept. of Materials Science and Engineering. Aug 
1991. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER45229. Order Number 
DE92000760. Source: OSTI; NTIS: GPO Dep. 

The research thrust of this grant has been directed into two ar- 
eas. The principal effort has been spent in an investigation of the 
synthesis, mechanical behavior and internal structure of ferritic 
nanocrystalline material. A second effort involves a study of the 
high temperature behavior of several ferritic steels. In particular, 
we are investigating the precursors and earliest stages of fatigue 
crack initiation, especially how initiation is affected by hold times 
and by environment 


1029 (DOE/ER/45281-6) Magnetic multilayer interface 
anisotropy: Technical progress report, January 1, 1991- 
December 31, 1991. Pechan, M.J. Miami Univ., Oxford, OH (United 
States). Dept. of Physics. [1991]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER45281. 
Order Number DE92000635. Source: OSTI; NTIS; GPO Dep. 
NivMo and Ni/V multilayer magnetic anisotropy has been 
investigated as a function of Ni layer thickness, frequency and tem- 
perature. Variable frequency ferromagnetic resonance (FMR) 
measurements show, for the first time, significant frequency depen- 
dence associated with the multilayer magnetic anisotropy. The 
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thickness dependence allows one to extract the interface contribu- 
tion from the total anisotropy. Temperature dependant FMR (9 
GHz) and room temperature magnetization indicate that strain be- 
tween Ni and the non-magnetic layers if contributing significantly to 
the source of the interface anisotropy and the state of the interfa- 
cial magnetization. In order to examine the interface properties of 
other transition metal multilayer systems, investigations on Fe/Cu 
are underway and CoCr/Ag is being proposed. ESR measurements 
have been reported on Gd substituted YBaCuO superconductors 
and a novel quasi-equilibrium method has been developed to de- 
termine quickly and precisely the transition temperature. During the 
next project the P.!. proposes to (1) extend the variable frequency 
FMR measurements to low temperature, where extremely large in- 
terface anisotropies are known to obtain in N/Mo and NVV and are 
proposed to exist in NV/W; (2) obtain accurate de anisotropies via a 
novel, variable temperature torque magnetometer currently under 
construction; (3) expand upon his initial findings in Fe/Cu multilayer 
investigations: (4) begin anisotropy investigations on Co/Ag and 
CoCr/Ag multilayers where the easy magnetization direction de- 
pends upon the Cr concentration; (4) make and characterize Bi 
based superconductors according to resistivity, thermal conductivity 
and thermoelectric power and construct YBaCuO based supercon- 
ducting “loop-gap” resonators for use in his magnetic resonance 
work. 2 figs. 


1030 (DOE/ER/45389-2) Heterogeneous nucleation in 
metal alloys: Progress report, April 15, 1991—April 14, 1992. 
Shifiet, G.J. Virginia Univ., Charlottesville, VA (United States). 
Dept. of Materials Science. Sep 1991. 13p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract FG05-89ER45389. 
(UVA-527397/MS92/101). Order Number DE91018535. Source: 
OSTI: NTIS: INIS; GPO Dep. 

This report covers background to, and brief summary of, not only 
what was accomplished in the last 26 months but also proposed 
activities for nucleation research in metal alloys. 


1031 (DOE/ER/45426-1) Slip, twinning and transformation 
in Laves phases: Technical progress report and request for 
second-year funding. Allen, S.M. Massachusetts Inst. of Tech., 
Cambridge, MA (United States). Dept. of Materials Science and 
Engineering. 10 Apr 1991. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-90ER45426. Order 
Number DE92000764. Source: OSTI: NTIS; GPO Dep. 
Intermetallic compounds are currently being widely studied as 
potential high-temperature structural materials. Most of these stud- 
ies are on phases such as NigsAl, TiAl, NiAl, and TigAl, which have 
Structures that are crystallographic derivatives of fec, bec, or hep 
Structures. However, most intermetallics have more complex crystal 
Structures, and little is known about their deformation mechanisms 
and mechanical properties. By far the largest class of such com- 
pounds is that of the Laves phases, AB. compounds having three 
different crystal structures: C15(cubic), C14 (hexagonal), and C36 
(dihexagonal). An earlier DOE-sponsored study entitled “Deforma- 
tion and Defects in Laves Phases” explored the high-temperature 
deformation of cubic and hexagonal Laves phases, room- 
temperature deformation of two-phase V-Hf-Nb alloys containing 
substantial amounts of Laves phase, and, by TEM, the 
deformation-induced defects in these alloys. The present study 
builds on these earlier results, and has as its general goal an im- 
proved understanding of the factors influencing ductility and 
toughness of Laves phases, particularly at room temperature. 


1032 (DOE/ER/75564—6) Marketing research for EE&G 
Mound Applied Technologies’ heat treatment process of high 
strength materials: Final report. Shackson, R.H. Industrial Tech- 
nology Inst., Ann Arbor, Mi (United States). 9 Oct 1991. Qp. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-90ER75564. Order Number DE92002281. Source: 
OSTI; NTIS; GPO Dep. 

This report summarizes research conducted by ITI to evaluate 
the commercialization potential of EG&G Mound Applied Technolo- 
gies’ heat treatment process of high strength materials. The 
remainder of the report describes the nature of demand for marag- 
ing steel, extent of demand, competitors, environmental trends, 
technology life cycle, industry structure, and conclusion. (JL) 


1033 (ECN-+91-003) Neutron metrology in the HFR: 
R139-571 irradiation of steel. Baard, J.H.; Voorbraak, W.P. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Jan 1991. 26p. Order Number DE92602752. Source: OSTI; NTIS 
(US Sales Only): INIS. 

In this report results are presented for thermal and fast neutron 
measurements with activation monitors for the steel irradiation ex- 
periment R139-571. The irradiation has been carried out in the 
HFR during 13 operation cycles. (author). 11 refs.; 1 fig.; 10 tabs. 


1034 (ECN-}-91-005) Neutron metrology in the HFR: 
Nippon-JADE : irradiations of steel in the HFPIF. Baard, J.H.; 
Voorbraak, W.P. Netherlands Energy Research Foundation, Petten 
(Netherlands). Jan 1991. 33p. Order Number DE92602753. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the metrology results are presented for thermal and 
fast neutron measurements with activation monitors for steel irradi- 
ation experiments called NIPPON and JADE. irradiated in the High 
Flux Poolside Isotope Facility (HFPIF) of the HFR. (author). 10 
refs.: 1 fig.; 17 tabs. 


1035 (ECN-I-91-009) Neutron metrology in the HFR: Steel 
irradiation R139-55. Freudenreich, W.E.:; Voorbraak, W.P. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Jan 
1991. 36p. Order Number DE92602754. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this report the metrology results are presented for thermal and 
fast neutron measurements with activation monitors for the steel 
irra-diation experiment R139-55. The irradiation has been carried 
out in the HFR during 28 operation cycles. (author). 11 refs.; 3 
figs.; 11 tabs. 


1036 (ECN-I-91-010) Neutron metrology in the HFR: Steel 
irradiation R139-581. Polle, A.N.; Voorbraak, W.P. Netherlands 
Energy Research Foundation, Petten (Netherlands). Jan 1991. 
28p. Order Number DE92602755. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this report the metrology results are presented for thermal and 
fast neutron measurements using gamma scan measurements for 
the steel irradiation experiment R139-581. The irradiation has been 
carried out in the HFR during one operation cycle. (author). 11 
refs.; 1 figs.; 11 tabs. 


1037 (ECN-I-91-011) Neutron metrology in the HFR: Steel 
irradiation R139-572. Baard, J.H.; Voorbraak, W.P. Netherlands 
Energy Research Foundation, Petten (Netherlands). Jan 1991. 
26p. Order Number DE92602756. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this report the metrology results are presented for thermal and 
fast neutron measurements with activation monitors for the steel 
irra-diation experiment R139-572. The irradiation gas been carried 
out in the HFR during 13 operation cycles. (author). 10 refs.; 1 
figs.; 11 tabs. 


1038 (ECN-I-91-020) Neutron metrology in the HFR: Steel 
irradiation R139-582/583. Ketema, D.J.; Voorbraak, W.P. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Feb 
1991. 30p. Order Number DE92602757. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experiment R139-58 for testing stainless steel type 316L(N) 
has been performed by irradiation in the HFR Petten. This report 
presents the final the metrology results obtained from activation 
monitors in 2 specimen jolders (R139-582/583). Data about the he- 
lium production as well as the number of displacements per atom 
are also included. The irradiation conditions for this experiment, 
carried out in a TRIO type capsule in HFR position H8, are as 
close as possible to the conditions of the EFR (European Fast Re- 
actor) upper-core structures. (author). 11 refs.; 2 figs.; 9 tabs. 


1039 (ECN-}-91-025) Neutron metrology in the HFR: Re- 
analysis of neutron damage parameters for steel irradiated in 
R139-TK experiments in the period 1981-1986. Voorbraak, W.P. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
Apr 1991. 37p. Order Number DE92602759. Source: OSTI; NTIS 
(US Saies Only); INIS. 

In the period 1978-1986, KfK Karlsruhe performed a series of 
steel irradiations in the HFR, including the experiments R139-TK04 
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and -TK11 to -TK-15. The neutron metrology of these experiments 
was reported previously. This report presents a re-evaluation of 
neutron damage data, e.g. the helium production and the number 
of displacements per atom (dpa) for the steel types irradiated in 
these experiments. The re-evaluation was based on upgraded neu- 
tron metrology analysis procedures. (author). 17 refs.; 10 tabs. 


1040 (ECN-}-91-031) Neutron metrology in the HFR: Steel 
irradiation R139-591/592/593. Baard, J.H.; Voorbraak, W.P. 
Netherlands Energy Research Foundation, Petten (Netherlands). 
May 1991. 34p. Order Number DE92602760. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The experiment R139-59 irradiated in the HFR Petten has been 
used to investigate the stainless steel type 316-CL. This report 
presents the metrology results obtained from the activation moni- 
tors in 3 specimen holders for the steel irradiation experiment 
R139-591/592/593. Data about the helium production as well as 
the number of displacements per atom are also included. The irra- 
diation conditions for this experiment carried out in a TRIO type 
capsule in HFR position H8 are as close as possible relevant for 
the conditions of the EFR (European Fast Reactor) above core 
structure. (author). 13 refs.; 3 figs.; 11 tabs. 


1041 (ECN-RX-91-008) Low activation vanadium alloys. 
Witzenburg, W. van. Netherlands Energy Research Foundation, 
Petten (Netherlands). Jan 1991. 14p. (CONF-9012109-: Meeting 
or research development and technology for fusion reactors, Fras- 
cati (Italy), 4-6 Dec 1990). Order Number DE92602699. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The properties and general characteristics of vanadium-base al- 
loys are reviewed in terms of the materials requirements for fusion 
reactor first wall and blanket structures. In this review attention is 
focussed on radiation response including induced radioactivity, me- 
chanical properties, compatibility with potential coolants, physical 
and thermal properties, fabricability and resources. Where possible, 
properties are compared to those of other leading candidate struc- 
tural materials, e.g. austenitic and ferritic/martensitic steels. 
Vanadium alloys appear to offer advantages in the areas of long- 
term activation, mechanical properties at temperatures above 600 
deg C, radiation resistance and thermo-hydraulic design, due to 
superior physical and thermal properties. They also have a poten- 
tial for higher temperature operation in liquid lithium systems. 
Disadvantages are associated with their ability to retain high 
concentrations of hydrogen isotopes, higher cost, more difficult fab- 
rication and welding. A particular concern regarding use of 
vanadium alloys relates their reactivity with non-metallic elements, 
such as oxygen and nitrogen. (author). 33 refs.; 2 figs.; 2 tabs. 


1042 (ECN-RX-91-010) Effect of helium and DPA’s on 
tensile properties of V-5Ti and V-3Ti-1Si: Paper presented at 
the 15th Symposium on effects of radiation on materials, 17-21 
Jun 1990, Nashville, Tennessee, USA. Witzenburg, W. van; 
Vries, E. de. Netherlands Energy Research Foundation, Petten 
(Netherlands). Feb 1991. 22p. (CONF-900623—: 15. American So- 
ciety for Testing and Materials (ASTM) international symposium on 
effects of radiation on materials, Nashville, TN (United States), 17- 
22 Jun 1990). Order Number DE92602708. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Specimens of the alloys V-5Ti and V-3Ti-1Si were irradiated in 
a mixed-spectrum fission reactor in reactor grade liquid sodium to 
a fast neutron fluence of 3.8 x 10?°m-? (E>0.1 MeV), which corre- 
sponds to 6.2 dpa. Irradiation temperatures were 500, 600 and 700 
deg C. Some of the specimens were pre-injected with helium to 
100 appm at approx 50 deg C by means of a cyclotron. In addition, 
part of the specimens were doped with boron-10 to concentrations 
of 100 and 600 appm. Tensile testing, at temperatures equal to the 
irradiation temperatures and at a strain rate of 10-* s—', showed 
an increase in strength and reduced elongation at 500 deg C and 
to a lesser extent at 600 deg C. These changes are caused by dis- 
placement damage. Helium, pre-injected as well as produced by 
transmutation of boron-10, did not have a significant influence on 
the tensile properties. Cavities seen in the irradiated materials at 
low concentrations, were not preferentially located on grain bound- 
aries. There was no apparent deleterious effect of lithium, which is 
also a transmutation product of boron-10. (author). 12 refs.; 8 figs.; 
3 tabs. 


1043 (INIS-BR-2784) Characterization of nitride formation 
in NbTi-50% weight alloy by x-ray diffraction. Teixeira, S.R. Sao 
Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica. 
1990 132p. (In Portuguese). Order Number DE92602704. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Titanium and niobium are so main metals for technology as 
structural materials, refractories and resistance alloys for corrosion. 
This interest is based in application of this metals and alloys in 
aerospacial industry, nuclear reactors, construction of supercon- 
ductor magnets and in the production of superconductors wires. 
The NbTi (50% wt. Ti) alloy nitretation under nitrogen atmosphere 
(p + 760 mm) at 800 - 1000 C was studied by x-ray diffractometry. 
TEM and optical metallography. During the reaction the two phases 
(Ti sub(2) N - « and TiN - 5) growed continuously, the (Ti sub(2) N, 
N sub(2)) reaction front growed faster than the (TIN,N sub(2)). A 
method for study the scale growing was proposed using x-ray 
diffractometry data. By using this method, the growth of TiN scale 
was analysed and the activation energy of 19 Kcal/mole was deter- 
minated using a linear timming law indicating a mechanism not 
controlled by diffusion through TiN layer. The present results sug- 
gest that the diffusion through the tight tunnels, rich in Nb, allow a 
fast transport of nitrogen through the TiN layer. (author). 


1044 (INIS-BR-2817) Solidification of salt solutions on a 
horizontal surface. Braga, S.L. (Pontificia Univ. Catolica do Rio 
de Janeiro, RJ (Brazil). Dept. de Engenharia Mecanica); Viskanta, 
R. Associacao Brasileira de Ciencias Mecanicas, Rio de Janeiro, 
RJ (Brazil). 1990 5p. (CONF-9012116-: 3. National Meeting of 
Thermal Sciences, ltapema (Brazil), 10-12 Dec 1990). Order Num- 
ber DE92604586. Source: OSTI; NTIS (US Sales Only); INIS. 

The freezing of water-salt solutions on a horizontal wall is inves- 
tigated experimentally and theoretically. The growth of the 
solid-liquid region is observed for NaCl - H sub(2)O and N H 
sub(4)Cl - H sub(2)O systems under different temperature and con- 
centration conditions. A unidirectional mathematical model is used 
to predict the solidification process. The transport of heat is by dif- 
fusion, and convection is absent. The mass diffusion is neglected 
and the growth of crystal is governed by the transport of heat. In 
all experiments, the solution salt concentration is smaller than the 
eutectic composition, and the wall temperature is higher than the 
eutectic temperature. The predicted temperature and salt concen- 
tration profiles, as well as the interface position, are compared with 
experimental data. (author). 


1045 (INIS-BR-2831) Anticorrosion protection of carbon 
steel by electrodeposition of niobium in melted fluorides. 
Almeida, M.E. de (Fundacao de Tecnologia Industrial, Lorena, SP 
(Brazil). Centro de Materiais Refratarios); Robin, A. Sao Paulo 
Univ., Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, Ciencias 
e Letras. 1990 7p. (In Portuguese). (CONF-9004235—: 7. Brazilian 
Symposium on Electrochemistry and Electroanalitics, Ribeirao 
Preto (Brazil), 8-11 Apr 1990). Order Number DE92604649. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results about niobium electrodeposition over carbon steel 
from K sub(2) Nb F sub(7) solutions, on LiF-Na F-KF eutetic at 750 
sup(0)C and over the corrosion resistance of obtainment deposit 
from acid media are presented. (author). 


1046 (INIS-mf-—12975) National conference on brittle frac- 
ture of materials and structures. Skoda, Pizen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Dec 1990 
166p. (in Czech, Slovak, Russian). (CONF-9012110-: National 
conference on brittle fracture of materials and structures, Karlovy 
Vary (Czechoslovakia), 4-6 Dec 1990). Order Number 
DE92602709. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain full texts of 28 contributions, out of 
which 10 fall within the INIS subject scope. These deal particularly 
with the effect of neutron radiation on the brittle fracture properties 
of structural steels used in nuclear facilities and with theoretical 
problems of brittle fracture of such steels in cyclic stress condi- 
tions. (Z.M.). 


1047 (INIS-mf-12975, pp. 21-23) Fracture toughness of the 
reactor vessel metal and the effect of "heat pressing” under 
rated load conditions. Brumovsky, M. (Skoda, Pizen (Czechoslo- 
vakia). Zavod Energeticke Strojirenstvi); Anikovskij, V.V.; Karzov, 
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G.P.; Dragunov, Yu.G.; Getmanchuk, A.V.; Rivkin, E.Yu. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1990. 166p. (In Russian). (CONF-9012110—-: Na- 
tional conference on brittle fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In National confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of previous loading on the resistance to brittle fracture 
was examined for structural steels for WWER pressure vessels at 
elevated temperatures. Calculations and tests gave evidence that 
this effect can be expressed conventionally in terms of the depen- 
dence of the safety coefficients K;/Kic on temperature. The 
calculation model enables the relative increase in the stress 
intensity factors during hydraulic tests to be expressed as the tem- 
perature dependence, making allowance for the test pressure and 
the length of the starting defect. In the conditions applied, the rela- 
tive increase in the stress intensity factor is 45%. (Z.M.). 


1048 (INIS-mf-12975, pp. 24-27) Determination of creep 
conditions prior to rupture of WWER vessels and pipes. Bru- 
movsky, M. (Skoda, Pizen (Czechoslovakia). Zavod Energeticke 
Strojirenstvi); Zdarek, |.; Anikovskij, V.V.; Karzov, G.P.; Dragunov, 
Yu.G.; Getmanchuk, A.V.; Rivkin, E.Yu. Skoda, Plzen (Czechoslo- 
vakia). Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. 
Dec 1990. 166p. (In Russian). (CONF-9012110-—: National confer- 
ence on brittle fracture of materials and structures, Karlovy Vary 
(Czechoslovakia), 4-6 Dec 1990). In National conference on brittle 
fracture of materials and structures. Order Number DE92602709. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Elastic-plastic analysis was applied to calculate the limiting load 
of materials for WWER pressure vessels and pipelines for the case 
of disturbance of the transition zone beneath a surface defect or 
the case of complete failure of the vessel at the site of a deep 
crack. The results are presented in the tabular form. Relations sug- 
gested by various authors for the determination of the limiting load 
are also briefly characterized. (Z.M.). 1 tab., 1 ref. 


1049 (INIS-mf-12975, pp. 28-32) Assessment of resistance 
to brittle fracture for materials of nuclear power facilities. 
Cepek, L. (Sigma, Olomouc (Czechoslovakia). Vyzkumny Ustav 
Cerpacich Zarizeni, Potrubi a Armatur); Srajer, V. Skoda, Plizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1990. 166p. (In Czech). (CONF-9012110-: Na- 
tional conference on brittle fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In National confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI; NTIS (US Sales Only); INIS. 

For achieving their inclusion into the list of materials approved 
for use in the manufacture of nuclear power plant components 
within CMEA member countries, 5 types of steel of Czechoslovak 
make were subjected to experimental testing; these included the 
CSN 11 416.1, 12 020.1, 15 320.9, 17 134.9 and 42 2707.1 types. 
Results of the test programme gave evidence that the above struc- 
tural steels meet demands put on the resistance to brittle fracture. 
It also turned out that the conventional way of assessing the resis- 
tance of materials to brittle fracture based on static fracture 
toughness can be replaced by the dynamic fracture toughness 
tests. (Z.M.). 2 figs., 8 refs. 


1050 (INIS-mf—12975, pp. 38-45) Theory of cleavage frac- 
ture and of the transition behavior of low alloy steels. 
Holzmann, M. (Ceskoslovenska Akademie Ved, Brno (Czechoslo- 
vakia). Ustav Fyzikaini Metalurgie); Viach, B.; Man, J. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Dec 1990. 166p. (In Czech). (CONF-9012110-: 
National conference on brittle fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In National confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OST!; NTIS (US Sales Only); INIS. 

The present insight into the cleavage disturbance of various 
tempered microstructures of low alloy steels is discussed. The mi- 
cromechanism of nucleation of the cleavage microcracks has not 
yet been completely elucidated. It is only possible to define condi- 
tions for the initiation of brittle fracture for bodies with notches and 
cracks; this is based on measurements of the critical fracture 


stress as a quantity characterizing the resistance of the microstruc- 
ture in question against cleavage, or intergranular, fracture. These 
conditions then imply the effect of the metallurgical and technologi- 
cal factors and degradation processes on the position of the notch 
toughness and fracture toughness transition curves. (Z.M.). 6 figs., 
35 refs. 


1051 (INIS-mf-12975, pp. 9-13) Radiation resistance of 
A533B and A508 steels - IAEA coordinated research pro- 
gramme, phase Ill. Bodnar, L. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)); Havel, R.; Brozova, A. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Dec 1990. 166p. (In Slovak). (CONF-90121 10-: 
National conference on brittie fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In National confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI; NTIS (US Sales Only); INIS. 

Radiation resistance tests were performed on the A533B and 
A508 steels within the IAEA coordinated research programme 
aimed at optimizing reactor pressure vessel surveillance pro- 
grammes. Fracture toughness data were obtained for the two 
materials both un-irradiated and irradiated, the latter at two neutron 
fluence values, viz. 3.1x1075 and 9.9x10%? n.m-* (E > 0.5 MeV). 
Both types of steel exhibit considerably higher radiation embrittle- 
ment than, e.g., the 15Kh2MNFA steel used in Czechoslovakia for 
the manufacture of WWER type pressure vessels. (Z.M.). 3 figs., 1 
tab., 7 refs. 


1052 (INIS-mf-12975, pp. 14-19) Effect of neutron 
radiation and hydrogen on the brittle fracture properties of Cr- 
Ni-Mo-V steel. Brozova, A. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)); Ruscak, M.; Bodnar, L. Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1990. 166p. (In Czech). (CONF-9012110-: Na- 
tional conference on brittle fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In National confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of fracture toughness tests of Cr-Ni-Mo-V steel from 
a set of 8 identically treated heats were subjected to statistical pro- 
cessing. The measurements were accomplished on an Instron 
1342 hydraulic tensile testing machine. Two cleavage fracture 
mechanisms were found to operate at any temperature and in all 
conditions of the material, i.e. in the untreated material, in the irra- 
diated material as well as in the hydrogenated material: the one 
mechanism (with a lower fracture toughness value) is probably initi- 
ated by fracture of a particle from the carbide phase, whereas the 
other is initiated by disturbance of the inclusion-matrix boundary. 
The degrading effect of cathode hydrogenation is identical with that 
of neutron irradiation. (Z.M.). 3 figs., 2 tabs., 6 refs. 


1053 (INIS-mf-12975, pp. 140-155) Assessment of resis- 
tance to brittle fracture of WWER materials and structural 
components under cyclic load. Troshchenko, V.T.; Pokrovskij, 
V.V.; Yasnij, P.V.; Kaplunenko, V.G.; Dragunov, Yu.G.; Get- 
manchuk, A.V. Skoda, Pizen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. Dec 1990. 166p. (in Rus- 
sian). (CONF-9012110—: National conference on brittle fracture of 
materials and structures, Karlovy Vary (Czechoslovakia), 4-6 Dec 
1990). In National conference on brittle fracture of materials and 
structures. Order Number DE92602709. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The dependences of transition from fatigue fracture to brittle frac- 
ture conditions were examined for structural steels used in the 
manufacture of WWER type nuclear power plant components, 
pressure vessels in particular. It was found that the phenomenon 
of resistance to brittle fracture can be considerably more complex 
during cyclic load than during static load. Therefore, special 
fracture toughness parameters must be introduced for its determi- 
nation, viz. the minimum cyclic fracture toughness and critical 
stress intensity factors for each crack change. A mathematical 
model was set up making allowance for the effect of cyclic load on 
the rheological properties of the material in the plastic deformation 
zone at the crack head. The model makes possible prediction of 
the relationship between the fracture toughness in various load 
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modes and the kinetics of development of fatigue cracks for vari- 
ous kinds of material. (Z.M.). 9 figs.. 3 rets 


1054 (INIS-mf-12975, pp. 156-160) Discussion of the draft 
guidelines on defect assessment. Vejvoda, S. (Vitkovicke 
Zelezarny a Strojirny Klementa Gottwalda, Ostrava (Czechoslo- 
vakia). Vyzkumny Ustav Metalurgicky): Pavlikova, J. Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Dec 1990. 166p. (In Czech). (CONF-9012110-: Na- 
tional conference on brittle fracture of materials and structures, 
Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). In Nationa! confer- 
ence on brittle fracture of materials and structures. Order Number 
DE92602709. Source: OSTI: NTIS (US Sales Only): INIS 

The draft Czechoslovak guidelines for the assessment of admis- 
sibility of a defect in the material of repeatedly stressed pressure 
vessels are discussed. The guidelines will respect the presence of 
defects in regions stressed below the yield point as well as in re- 
gions under elastic-plastic stress. It will also take into account the 
possibility of wall damage by tough tearing accompanied by leak of 
medium to the outer surface of the body. The calculation of the 
stress intensity factor K, according to the draft guidelines is com- 
pared with that following the ASME Code, Section XI. (Z.M.). 4 
figs., 3 refs. 


1055 (INIS-mf-12975, pp. 161-166) Comparison of brittle 
tracture properties of the 15Kh2MFA and 15Kh2NMFA reactor 
materials in tests at a low constant deformation rate in the 
medium of coolant. Kirsch, R. (Statni Vyzkumny Ustav Ochrany 
Materialu G.V. Akimova, Prague (Czechosiovakia)); Machacek, J. 
Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Dec 1990. 166p. (in Czech). 
(CONF-9012110—: National conference on brittle fracture of materi- 
als and structures, Karlovy Vary (Czechoslovakia), 4-6 Dec 1990). 
In National conference on brittle fracture of materials and struc- 
tures. Order Number DE92602709. Source: OST; NTIS (US 
Sales Only); INIS. 

Twelve specimens of the 15Kh2MFA and 15Kh2NMFA steels, 
which are used as WWER pressure vessel materials, were sub- 
jected to laboratory tests to examine their behavior and resistance 
to the initiation of brittle fracture. For either steel, 3 specimens 
were also corrosion exposed at 200 degC and 250 degC. For the 
15Kh2MFA steel, a contribution of brittle corrosion fracture was ob- 
served on the fracture surfaces after completing the break of the 
specimens. The exposed specimens of the 15Kh2NMFA steel did 
not exhibit even the minimal effect of the corrosive medium. The 
principal type of material defect was the shear. or cup type plastic 
fracture. The fact was confirmed that the latter steel, which is used 
for WWER-1000 pressure vessels, exhibits a higher yield point and 


a higher breaking strength but a lower ductility. (Z.M.). 2 figs., 6 
rets. 


1056 (INIS-mf—12979) Contribution of metallography to 
the solution of production problems: 5. conference. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti; Ceske Vysoke Uceni Technicke, Prague (Czechoslo- 
vakia); Statni Vyzkumny Ustav Materialu, Prague (Czechoslovakia). 
1990 241p. (In Czech, Slovak). (CONF-9010422—: 5. conference 
on the contribution of metallography to the solution of production 
problems, Karlovy Vary (Czechoslovakia), 23-26 Oct 1990). Order 
Number DE92602717. Source: OSTI; NTIS (US Sales Only); INIS. 
The proceedings contain 51 contributions, out of which 3 have 
been inputted in INIS. The first deals with the quantitative evalua- 
tion of radiation defects in a zirconium alloy and steel of a reactor 
pressure vessel by transmission electron microscopy; the second 
describes the application of this technique to the examination of 
the microstructure of steel during tempering; and the third contribu- 
tion outlines the method of quantitative investigation of the crystal 
structure by diffraction methods. (M.D.). 3 tabs., 7 figs., 11 refs. 


1057 (INIS-mf—12979, pp. 154-156) Quantitative evaluation 
of radiation defects by the TEM method. Kocik, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Keilova, E. 
Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske Vedeck- 
otechnicke Spolecnosti; Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia); Statni Vyzkumny Ustav Materialu, Prague 
(Czechoslovakia). 1990. 241p. (In Czech). (CONF-9010422-: 5. 


conference on the contribution of metallography to the solution of 
production problems. Karlovy Vary (Czechoslovakia), 23-26 Oct 
1990). In Contribution of metaliography to the solution of produc- 
tion problems: 5. conference. Order Number DE92602717. 
Source: OSTI: NTIS (US Sales Only): INIS 

Examples are shown of the evaluation of basic quantities charac- 
terizing radiation defects in metal materials. in particular, in a 
Zr-Cu-Fe-Mo-V zirconium alloy in the recrystallized state and in a 
Cr-Mo-V steel used for the manufacture of reactor pressure ves- 
sels. Fast neutrons at energies higher than 1 MeV and at fluences 
higher than 1x10*° m-* were used for the irradiation at tempera- 
tures exceeding 260 degC. The defects emerging from the 
irradiation include particularly point defects. dislocation loops and 
fine carbide particles. Changes were found in the particle size distri- 
bution of the other phases. In mere 1% of all defects, and in 6% of 
freely moving defects, the irradiation survives in the form of visible 
dislocation loops, the remaining approximately 15% are captured in 
traps or occur in the form of clusters whose size is below the re- 
solving power of the microscope. (M.D.). 1 tab., 4 figs., 2 refs 


1058 (INIS-mf-12979, pp. 193-195) The M-A component in 
the structure of steel 1SKh2NMFA. Kaska, V. (Skoda, Pizen 
(Czechoslovakia). Ustredni Vyzkumny a Zkusebni Ustav); Kroftova, 
J.; Jira, S. Skoda, Pizen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti; Ceske Vysoke Uceni Tech- 
nicke, Prague (Czechoslovakia); Statni Vyzkumny Ustav Materialu, 
Prague (Czechoslovakia). 1990. 241p. (in Czech). (CONF- 
9010422-: 5. conference on the contribution of metallography to 
the solution of production problems, Karlovy Vary (Czechoslo- 
vakia), 23-26 Oct 1990). In Contribution of metaliography to the 
solution of production problems: 5. conference. Order Number 
DE92602717. Source: OSTI; NTIS (US Sales Only): INIS 

The microstructure of the steel was examined during tempering. 
The transmission electron microscopy technique was applied to the 
investigation of samples cooled from 1200 degC (hardened into 
water, with the structure of self-tempered martensite) and samples 
cooled in the furnace at a rate of 10 degC/hr, with the bainitic 
structure. The samples were drawn gradually down to a tempera- 
ture of 750 degC with a pause period of 4 hr and with cooling in 
air. Austenite islets were found to persist in the acircular ferrite. 
Magnetic measurements revealed the presence of 22.2% austen- 
ite, which occurred in the same martensitic-austenitic aggregation. 
This M-A component took about 24% of the bainitic structure. 
(M.D.). 3 figs., 7 refs 


1059 (INIS-mf-13013) Corrosion problems of power eng! 
neering: 8. conference. Skoda, Pizen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti; Vysoka Skola Stro- 
jni a Elektrotechnicka, Pizen (Czechoslovakia); Ceskoslovenska 
Akademie Ved, Pizen (Czechoslovakia). Ustav Teoreticke a Apliko- 
vane Mechaniky. 1989 151p. (in Czech, Slovak). (CONF-8912162-: 
8. conference on corrosion problems in power engineering, Mari- 
anske Lazne (Czechoslovakia), 12-14 Dec 1989). Order Number 
DES92604650. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain 26 contributions, out of which 11 have 
been inputted in INIS. These are concerned with methods for the 
evaluation of corrosion resistance of materials for the nuclear in- 
dustry, with examination of the corrosion behavior of composite 
overlays and of steels after the action of decontamination solu- 
tions, and with theoretical models of crack propagation. Corrosion 
problems of steam turbines, steam generator tubes and thermo- 
couple bushings are discussed. (M.D.). 28 figs., 8 tabs., 63 refs. 


1060 (INIS-mf-—13013, pp. 17-27) A combined radiometric 
and electrochemical method of evaluation of the corrosion re- 
sistance of metals. Silber, R. (Statni Vyzkumny Ustav Ochrany 
Materialu G.V. Akimova, Prague (Czechoslovakia)); Salavec, K. 
Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeck- 
otechnicke Spolecnosti; Vysoka Skola Strojni a Elektrotechnicka, 
Pizen (Czechoslovakia); Ceskoslovenska Akademie Ved, Plzen 
(Czechoslovakia). Ustav Teoreticke a Aplikovane Mechaniky. 1989. 
151p. (in Czech). (CONF-8912162-: 8. conference on corrosion 
problems in power engineering, Marianske Lazne (Czechoslio- 
vakia), 12-14 Dec 1989). In Corrosion problems of power 
engineering: 8. conference. Order Number DE92604650. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A method was developed for the examination of electrochemical 
corrosion kinetics. based on labelling of the material components 
by neutron activation in a nuclear reactor or by exposure to 
charged particles in a cyclotron. The corrosion process is moni- 
tored by measuring the activity of the corrosion medium. The 
radiometric and electrochemical data are recorded on-line and pro- 
cessed on a microcomputer. An example is given where the 
method is applied to the evaluation of the effect of decontaminants 
on the corrosion resistance of the 17246 and 03Cr17Ni steels and 
CELSIT V-FD and REAL 096 overlay alloys. (M.D.). 7 figs., 6 refs. 


1061 (INIS-mf—13013, pp. 48-53) Effect of molybdenum on 
the resistance of corrosion-resistant steels to local failure. 
Bystriansky, J. (Vyzkumny Ustav Hutnictvi Zeleza, Dobra 
(Czechoslovakia)): Malanik, K.: Gottwald, M. Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti; Vysoka Skola Strojni a Elektrotechnicka, Plzen 
(Czechoslovakia); Ceskoslovenska Akademie Ved, Pizen 
(Czechoslovakia). Ustav Teoreticke a Aplikovane Mechaniky. 1989. 
151p. (In Czech). (CONF-8912162-: 8. conference on corrosion 
problems in power engineering, Marianske Lazne (Czechoslo- 
vakia), 12-14 Dec 1989). In Corrosion problems of power 
engineering: 8. conference. Order Number DE92604650. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Addition of 2 to 3% molybdenum to Cr18Ni10 type steels brings 
about an increase in their resistance to point and crevice corrosion. 
The effect of the chemical and phase composition, heat treatment 
and chemical surface treatment was examined for CrNiMo steels. 
Chemical surface treatment has an adverse impact and aiso 
makes the adverse effect of microstructural inhomogeneities more 
pronounced. At elevated temperatures the resistance to crevice 
corrosion approaches that of nonalloyed steels. (M.D.). 3 figs., 11 
refs. 


1062 (INIS-mf—13013, pp. 64-66) Corrosion behavior of 
composite coatings in deactivating solutions and evaluation of 
the electrochemical activity of their surfaces by the polariza- 


tion resistance method. Eremias, B. (Statni Vyzkumny Ustav 


Ochrany Materialu G.V. Akimova, Prague (Czechoslovakia)); 
Berdarova, L. Skoda, Pizen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti; Vysoka Skola Strojni a Elek- 
trotechnicka, Pizen (Czechoslovakia); Ceskoslovenska Akademie 
Ved, Plzen (Czechoslovakia). Ustav Teoreticke a Aplikovane 
Mechaniky. 1989. 151p. (In Czech). (CONF-8912162-: 8. confer- 
ence on corrosion problems in power engineering, Marianske 
Lazne (Czechoslovakia), 12-14 Dec 1989). In Corrosion problems 
of power engineering: 8. conference. Order Number DE92604650. 
Source: OST!; NTIS (US Sales Only); INIS. 

Materials for coating fast reactor tubes, with the chemical com- 
position of 70% Cr3C2 + 25% WC + 5% Ni and 80% Cr3Co + 20% 
Ni80Cr20, were examined. The resistance of the Celsit V-FD stel- 
lite alloy overlay was also evaluated. Deactivating solutions 
containing nitric acid, potassium permanganate and oxalic acid 
were used at 90 degC. The stellite overlay was found to be less 
sensitive to corrosion than the composite materials. The increased 
corrosion aggressiveness towards the composites is more marked 
for the oxalic acid solution which stimulates conditions for a selec- 
tive corrosion of the metallic phase of the coatings. The corrosion 
attack kinetics slows down in the case of coatings with an Ni 
binder as a result of a faster choking of deep pores of the binder 
due to the action of MnOz2. (M.D.). 1 tab., 3 refs. 


1063 (INIS-mf-13013, pp. 121-123) Investigation into the 
crack initiation in A533B type reactor steel in oxygenated 
water at 250 degC. Jiricek, |. (Vysoka Skola Chemicko- 
Technologicka, Prague (Czechoslovakia). Katedra Energetiky); 
Congleton, J. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti; Vysoka Skola Strojni a Elek- 
trotechnicka, Pizen (Czechoslovakia); Ceskoslovenska Akademie 
Ved, Pizen (Czechoslovakia). Ustav Teoreticke a Aplikovane 
Mechaniky. 1989. 15ip. (in Czech). (CONF-8912162-: 8. confer- 
ence on corrosion problems in power engineering, Marianske 
Lazne (Czechoslovakia), 12-14 Dec 1989). In Corrosion problems 
of power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 


The deformation rate up to the crack initiation was examined on 
a sample of the Marrel Freres A553B steel designed for reactor 
pressure vessels. Metallographic samples were prepared for the 
evaluation of the number and distribution of MnS type inclusions: 
cylindrical samples and prisms for samples with U-bends were also 
manufactured. The tests were performed in a static autoclave at 
250 degC in deionized water saturated with oxygen. Pitting corro- 
sion appeared at sites of occurrence of the largest MnS inclusions. 
Tensile tests gave evidence that the cracks continue to grow under 
constant deformation conditions only if the stress applied ap- 
proaches the breaking strength of the material. With extending 
time, the crack growth rate decreases asymptotically to a value of 
approximately 5x10-© mms. (M.D.). 


1064 (INIS-mf-13013, pp. 124-128) Laboratory fatigue 
tests on reactor materials in corrosive medium. Kirsch, R. 
(Statni Vyzkumny Ustav Ochrany Materialu G.V. Akimova, Prague 
(Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti: Vysoka Skola Stro- 
jni a Elektrotechnicka, Pizen (Czechoslovakia); Ceskoslovenska 
Akademie Ved, Pizen (Czechoslovakia). Ustav Teoreticke a Apliko- 
vane Mechaniky. 1989. 151p. (In Czech). (CONF-8912162-: 8. 
conference on corrosion problems in power engineering, Marianske 
Lazne (Czechoslovakia), 12-14 Dec 1989). In Corrosion problems 
of power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Corrosion-fatigue tests in pressure-free model corrosive media 
were carried out on a special laboratory apparatus. Samples were 
prepared from 15Kh2MFA and 15Kh2NMFA steels and from Japan- 
ese JFM (A 508) and JFL (A 533 B) steels; samples made from 
CSN 17246.4 austenitic chromium-nickel steel were also tested for 
a comparison. The results revealed that tests in a model pressure- 
free aqueous medium at 90 degC are of minor importance for 
obtaining characteristics of resistance to corrosion-fatigue cracks in 
actual coolant. Subsequent tests must be performed in real corro- 
sive media. (M.D.). 1 tab., 4 refs. 


1065 (INIS-mf-13013, pp. 114-120) Basic theoretical 
knowledge of corrosion damage of materials in nuclear power 
industry. Lampa, P. (Vysoka Skola Chemicko-Technologicka, 
Prague (Czechoslovakia). Katedra Energetiky); Jiricek, |.; Hluchan, 
V. Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti; Vysoka Skola Strojni a Elektrotech- 
nicka, Plzen (Czechoslovakia); Ceskoslovenska Akademie Ved, 
Pizen (Czechoslovakia). Ustav Teoreticke a Aplikovane Mechaniky. 
1989. 151p. (In Czech). (CONF-8912162-: 8. conference on corro- 
sion problems in power engineering, Marianske Lazne 
(Czechoslovakia), 12-14 Dec 1989). In Corrosion problems of 
power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A succinct account is given of the existing data on and insight 
into corrosion cracks in nuclear reactor pressure circuits. The crack 
growth mechanism is interpreted in terms of the effect of slip 
dissolution on the material surface layers and of hydrogen embrit- 
tlement. Mathematical models of the crack growth, including the 
corresponding equations, are described: The basic processes 
treated are the true corrosion fatigue and stress corrosion fatigue. 
(M.D.). 6 figs., 23 refs. 


1066 (INIS-mf-13013, pp. 135-138) Addressing the nature 
and causes of corrosion failure of the WWER-440 reactor ther- 
mocouple bushing. Liska, V. (Skoda, Pizen (Czechoslovakia). 
Ustredni Vyzkumny a Zkusebni Ustav); Cizek, Z.; Jandova, D.; Opl, 
Z. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti; Vysoka Skola Strojni a Elektrotech- 
nicka, Plzen (Czechoslovakia); Ceskoslovenska Akademie Ved, 
Pizen (Czechoslovakia). Ustav Teoreticke a Aplikovane Mechaniky. 
1989. 151p. (In Czech). (CONF-8912162-: 8. conference on corro- 
sion problems in power engineering, Marianske Lazne 
(Czechoslovakia), 12-14 Dec 1989). In Corrosion problems of 
power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The bushing comprises a number of components, from among 
which the flange tube and the spacer rose suffered corrosion 
failure. These were made of CSN 17246 steel. In addition to metal- 
lographic analysis, the corrosion products on the tube surface were 
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also analyzed and were found to contain mainly hydrated oxides of 
iron, chromium and nickel, and chlorides. Presumably, the aggres- 
sive chloride ions had been introduced during cleaning. The nature 
of the failure corresponds to point and crevice corrosion. The prob- 
able causes of the corrosion include the quality of the finished 
surface, remainders of chlorinated hydrocarbon-based degreasers 
and impurities introduced during assembling. (M.D.). 9 figs., 1 ref. 


1067 (INIS-mf—13013, pp. 146-151) Investigation into the 
corrosion behavior of steam generator tube steel. Hiuchan, V. 
(Vysoka Skola Chemicko-Technologicka, Prague (Czechoslovakia). 
Katedra Energetiky); Lampa, P.; Jiricek, |.; Pesava, P.; Madansky, 
V. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti; Vysoka Skola Strojni a Elektrotech- 
nicka, Plzen (Czechoslovakia); Ceskoslovenska Akademie Ved, 
Pizen (Czechoslovakia). Ustav Teoreticke a Aplikovane Mechaniky. 
1989. 151p. (In Czech). (CONF-8912162-: 8. conference on corro- 
sion problems in power engineering, Marianske Lazne 
(Czechoslovakia), 12-14 Dec 1989). In Corrosion problems of 
power engineering: 8. conference. Order Number DE92604650. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Cut from steam generator tubes, the test specimens of austenitic 
corrosion-resistant chromium-nickel steel were heat sensitized in a 
furnace at 650 degC. The tendency of the steel to pitting corrosion 
was examined gravimetrically, viz. by measuring the weight loss af- 
ter a five hours’ exposure to an aqueous solution of FeCl,, and 
electrochemically, viz. by cyclic voltametry and by cyclic polariza- 
tion. The tendency to intergranular corrosion was assessed based 
on potentiokinetic curves, measured during controlled activation of 
the passive sample, hence, by the so-called reactivation method. A 
factor affecting the intensity and type of corrosion, and thereby the 
lifetime of the equipment, is cold deformation. A marked effect of 
heat sensitizing on the tendency to pitting corrosion and an effect 
of cold plastic deformation on the resistance to pitting and inter- 
granular corrosion were established. (M.D.). 4 tabs., 1 ref. 


1068 (INIS-SU-273/A, pp. 34-44) Isotopic tailoring and 
other techniques used to study helium effects in austenitic 
steels. Garner, F.A. (Pacific Northwest Lab., Richland, WA (USA)); 
Hamilton, M.L.; Stubbins, J.F.; Sekimura, N.; Kawanishi, H. AN 
Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1990. 251p. (CONF-9005247-: International conference on 
radiation material science, Alushta (USSR), 22-25 May 1990). In 
Radiation materials science. V. 2. Order Number DE92001308. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A review is presented of the early results of several related stud- 
ies designed to explore in simple Fe-Cr-Ni alloys the influence of 
helium/dpa ratio in competition with other important material and 
environmental variables at 330-600 deg C. While helium at fusion- 
relevant levels influences the details of the microstructure 
somewhat, the resultant changes in macroscopic properties such 
as swelling and tensile behaviour are relatively small. However, 
when greater-than-fusion levels of helium are generated, an exten- 
sive refinement of microstructure occurs, leading to depression of 
swelling at lower temperatures and increased strenghening at all 
temperatures studied. 23 refs.; 10 figs. 


1069 (INIS-SU-285(T.1.), pp. 166) X-ray structural investi- 
gation of lutetium interaction with aluminium and copper. 
Stel'makhovich, B.M. (L'vovskij Gosudarstvennyj Univ., Lvov 
(Ukrainian SSR)); Kuz’ma, Yu.B.; Galamushka, L.I. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Ukrainian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LUTETIUM ALLOYS/crystal lattices; LUTETIUM AL- 
LOYS/phase_ diagrams; ALUMINIUM ALLOYS; CHEMICAL 


COMPOSITION; COPPER ALLOYS; INTERMETALLIC COM- 


POUNDS; LATTICE PARAMETERS; SOLID SOLUTIONS; SPACE 
GROUPS 


1070 (Juel+-2340) Tritium in metals. Schober,  T. 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer Festkoer- 
perforschung. Jan 1990. 75p. Order Number DE92721506. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this Chapter a review is given of some of the important fea- 
tures of metal tritides as opposed to hydrides and deuterides. After 
an introduction to the topics of tritium and tritium in metals informa- 
tion will be presented on a variety of metal-tritium systems. Of 
main interest here are the differences from the classic hydrogen 
behavior; the so called isotope effect. A second important topic is 
that of aging effects produced by the accumulation of *He in the 
samples. (orig.). 


1071 (KCP-613-4398) CNC electrical discharge machining 
centers: Final report. Jaggars, S.R. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Oct 1991. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE92002084. Source: 
OSTI; NTIS; GPO Dep. 

Computer numerical control (CNC) electrical discharge machin- 
ing (EDM) centers were investigated to evaluate the application 
and cost effectiveness of establishing this capability at Allied-Signal 
Inc., Kansas City Division (KCD). In line with this investigation, 
metal samples were designed, prepared, and machined on an ex- 
isting 15-year-old EDM machine and on two current technology 
CNC EDM machining centers at outside vendors. The results were 
recorded and evaluated. The study revealed that CNC EDM cen- 
ters are a capability that should be established at KCD. From the 
information gained, a machine specification was written and a shop 
was purchased and installed in the Engineering Shop. The older 
machine was exchanged for a new model. Additional machines 
were installed in the Tool Design and Fabrication and Precision Mi- 
crofinishing departments. The Engineering Shop machine will be 
principally used for the following purposes: producing deep cavities 
in small corner radii, machining simulated casting models, machin- 
ing difficult-to-machine materials, and polishing difficult-to-hand 
polish mold cavities. 2 rets., 18 figs., 3 tabs. 


1072 (KCP-613-4475) Titanium/gold process characteriza- 
tion. Fajardo, L.S. Allied-Signal Aerospace Co., Kansas City, MO 
(United States). Kansas City Div. Nov 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE92002662. Source: OSTI; NTIS; 
GPO Dep. 

Characterization of the titanium/gold (Ti/Au) deposition process 
used at the Allied-Signal Inc., Albuquerque Microelectronics Opera- 
tion (AMO) was performed. Tests were conducted to set up 
evaporation parameters, correlate titanium and gold thicknesses to 
sheet resistance, improve thickness uniformity, and reduce 
frontside contamination of deposit material on product wafers. The 
TVAu process is the final step in the production of integrated cir- 
cuits (ICs) at the AMO wafer fabrication facility. 3 figs. 


1073 (KFT-89-50) Peculiarities of  structure-phase 
changes in the Kh18N10T-type steel irradiated by neutrons. 
Borodin, O.V. (and others); Bryk, V.V.; Voevodin, V.N. AN Ukrain- 
skoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij Inst. 
1989. 14p. (In Russian). Order Number DE92604588. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Specific features of structure-phase changes in Kh18N10T steel 
irradiated by neutrons are investigated by the methods of diffrac- 
tion electron microscopy and X-ray microanalysis. It is established 
that vacancy pore nucleation and radiation-induced precipitations of 
o-phase are not interrelated. Void-precipitation complexes are 
formed in evolution of the defect structure under irradiation. The 
impurity ‘fur’ stimulating the change in the void form from the tran- 
scated octahedron to the cubic one is formed around free pores as 
a result of the Kirkendall effect back action. The void reverse trans- 
formation due the surface diffusion of ‘fur’ impurities to the o-phase 
is possible in case of the cubic form coalescence with the o-phase 
precipitation. The impurity ‘fur’ forming around cubic voids de- 
creases the rate of their growth. 9 refs.; 6 figs.; 2 tabs. 
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1074 (LAL-RT-90-12) Laser triggered field emission. 
Boussoukaya, M. Paris-11 Univ., 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. 1990. 16p. (CONF-9006242-—: Workshop on 
short pulse high current cathodes, Bendor (France), 18-22 Jun 
1990). Order Number DE92721339. Source: OSTI; NTIS (US 
Sales Only). 

The properties of the electronic field emission phenomena are 
summarized. The different processes of emission which can occur 
when a laser beam is used, whether in addition or not, to a high 
external electric field are explained. Some equations for the 
important parameter calculations are given. The most important re- 
searches concerning the photofield emission are summarized. 


1075 (LA-UR-91-3160) The high-strain-rate and spallation 
response of tantalum, Ta-10W, and T-111. Gray, G.T. Ill; Rollett, 
A.D. Los Alamos National Lab., NM (United States). [1991]. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-911003-20: Fall meeting of the 
Minerals, Metals and Materials Society of AIME and Materials 
Week of the American Society of Metals, Cincinnati, OH (United 
States), 20-24 Oct 1991). Order Number DE92002446. Source: 
OSTI; NTIS; GPO Dep. 

The compressive true stress-true response of tantalum, Ta-10W, 
and T-111 were found to depend on the applied strain rate, in the 
range 0.001 to 7000 s~'. The strain-rate sensitivities of the flow 
stress of tantalum, Ta-10W, and T-111 a 1% strain are 0.062, 
0.031, and 0.024, respectively. The rates of strain hardening in 
Tantalum, Ta-10W, and T-111 are seen to exhibit differing behavior 
with increasing strain rate. The calculated average strain-hardening 
rate in tantalum, ©, for the quasi-static (0.001 s~') data at 25°C is 
2080 MPa/unit strain. The hardening rate at 3000s—' at 25°C de- 
creases to 846 MPa/unit strain. Normalizing the work hardening 
rate in tantalum with the Taylor Factor for a random polycrystal, [@ 
/(3.07)*], yields work hardening rates of ./276 at quasi-static strain 
rates and ,/680 at high-rates, assuming a shear modulus of 61 
GPa for tantalum at room temperature. While the work hardening 
of all the tantalum-based materials are similar at quasi-static rates, 
alloying results in a small reduction in hardening rate. With increas- 


ing strain rate, the work hardening rate in tantalum decreases by 
approximately a factor of two compared to the alloys. Alloying tan- 
talum with substitutional or interstitial elements is thought to result 
in increased edge dislocation storage and screw dislocation cross- 
slip due to interactions with the alloying elements at high strain 
rates. 28 refs. 


1076 (LA-UR-91-3293) The rate dependence of the satu- 
ration flow stress of Cu and 1100 Al. Preston, D.L.; Tonks, D.L.; 
Wallace, D.C. Los Alamos National Lab., NM (United States). 
[1991]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9107105-53: 
1991 American Physical Society (APS) conference on shock com- 
pression of condensed matter, Williamsburg, VA (United States), 
17-20 Jul 1991). Order Number DE92002375. Source: OSTI; 
NTIS; GPO Dep. 

The strain-rate dependence of the saturation flow stress of 
OFHC Cu and 1100 Al from 10-%s-' to nearly to 10's—" is 
examined. The flow stress above 10°s~—' is estimated using Wal- 
lace’s theory of overdriven shocks in metals. A transition to the 
power-law behavior Y ~ 7,5 occurs at a strain rate of order 
105s—'. 10 refs., 2 figs. 


1077 (LBL-26298) Fatigue-crack propagation in advanced 
aerospace materials: Aluminum-lithium alloys. Venkateswara 
Rao, K.T.; Ritchie, R.O. Lawrence Berkeley Lab., CA (United 
States). Oct 1988. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-890310- 
9: 7. international conference on fracture (ICF-7), Houston, TX 
(United States), 20-24 Mar 1989). Order Number DE92000958. 
Source: OSTI; NTIS; GPO Dep. 

Characteristics of fatigue-crack propagation behavior are re- 
viewed for recently developed commercial aluminum-lithium alloys, 
with emphasis on the underlying micromechanisms associated with 
crack advance and their implications to damage-tolerant design. 
Specifically, crack-growth kinetics in Alcoa 2090-T8E41, Alcan 
8090 and 8091, and Pechiney 2091 alloys, and in certain powder- 
metallurgy alloys, are examined as a function of microstructure, 


plate orientation, temperature, crack size, load ratio and loading 
sequence. In general, it is found that growth rates for long (> 10 
mm) cracks are nearly 2-3 orders of magnitude slower than in tra- 
ditional 2000 and 7000 series alloys at comparable stress-intensity 
levels. In additions, Al-Li alloys shown enhanced crack-growth re- 
tardations following the application of tensile overloads and retain 
superior fatigue properties even after prolonged exposure at over- 
aging temperatures; however, they are less impressive in the 
presence of compression overloads and further show accelerated 
crack-growth behavior for microstructurally-small (2-1000 jum) 
cracks (some three orders of magnitude faster than long cracks). 
These contrasting observations are attributed to a very prominent 
role of crack-tip shielding during fatigue-crack growth in Al-Li al- 
loys, promoted largely by the tortuous and zig-zag nature of the 
crack-path morphologies. Such crack paths result in locally re- 
duced crack-tip stress intensities, due to crack deflection and 
consequent crack wedging from  fracture-surface asperities 
(roughness-induced crack closure); however, such mechanisms are 
far less potent in the presence of compressive loads, which act to 
crush the asperities, and for small cracks, where the limited crack 
wake severely restricts the shielding effect. 50 refs., 21 figs. 


1078 (LBL-27941) Phase formation in the Pt/inP thin film 
system. Olson, D.A. (Lawrence Berkeley Lab., CA (United 
States)); Yu, K.M.; Washburn, J.; Sands, T. Lawrence Berkeley 
Lab., CA (United States). Apr 1989. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-890426-34: Spring meeting of the Materials Research So- 
ciety, San Diego, CA (United States), 24-28 Apr 1989). Order 
Number DE92002264. Source: OSTI; NTIS; GPO Dep. 

InP substrates with 40nm metal films of Pt were encapsulated in 
SiOz, and isochronally annealed up to 600°C in flowing forming 
gas. The composition and morphology of the phases that formed 
were studied using x-ray diffraction, Rutherford Backscattering, and 
transmission electron microscopy. Results show that the Pt/inP 
system begins interacting at 300°C. TEM analysis of the 350°C 
anneal shows unreacted Pt and additional polycrystalline phases, 
with no observed orientation relationship with the substrate. The Pt 
layer has been completely consumed by 400°C, with a uniform re- 
acted layer indicated by RBS. At high temperatures (between 
500°C and 600°C), the reaction products are Pting and PtP2. The 
two phases show a tendency for phase separation, with a higher 
concentration of PtP. at the InP/reacted layer interface. The phos- 
phide phase also shows a preferred orientation relationship with 
the substrate. 14 refs., 5 figs. 


1079 (LBL—28517) Fatigue-crack propagation in 
aluminum-lithium alloys processed by power and ingot metal- 
lurgy. Venkateswara Rao, K.T. (Lawrence Berkeley Lab., CA 
(United States)); Ritchie, R.O.; Kim, N.J.; Pizzo, P.P. Lawrence 
Berkeley Lab., CA (United States). Apr 1990. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SFO00098. (CONF-900641-1: International conference on 
advanced aluminum and magnesium alloys, Amsterdam (Nether- 
lands), 20-22 Jun 1990). Order Number DE92000904. Source: 
OSTI; NTIS; GPO Dep. 

Fatigue-crack propagation behavior in powder-metallurgy (P/M) 
aluminum-lithium alloys, namely, mechanically-alloyed (MA) 
Al-4.0Mg-1.5Li-1.1C-0.80, (Inco 905-XL) and rapid-solidification- 
processed (RSP) Al-2.6Li-1.0Cu-0.5Mg-0.5Zr (Allied 644-B) 
extrusions, has been studied, and results compared with data on 
an equivalent ingot-metallurgy (I/M) Al-Li alloy, 2090-T81 plate. 
Fatigue-crack growth resistance of the RSP AI-Li alloy is found to 
be comparable to the I/M AlI-Li alloy; in contrast, crack velocities in 
MA 905-XL extrusions are nearly three orders of magnitude faster. 
Growth-rate response in both P/M AI-Li alloys, however, is high 
anisotropic. Results are interpreted in terms of the microstructural 
influence of strengthening mechanism, slip mode, grain morphol- 
ogy and texture on the development of crack-tip shielding from 
crack-path deflection and crack closure. 14 refs., 7 figs., 2 tabs. 


1080 (LBL-30063) Characterization of Nb-Ti superconduc- 
tors with artificial pinning structures. Dietderich, D.R.; Scanlan, 
R.M. Lawrence Berkeley Lab., CA (United States). Jun 1990. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (SC-MAG-322;CONF-910635-16: 
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Cryogenic engineering conference and international cryogenic ma- 
terials conference, Huntsville, AL (United States), 11-14 Jun 1991). 
Order Number DE92000862. Source: OSTI; NTIS; GPO Dep. 

A series of multifilamentary APC Nb-Ti superconductors have 
been made with Nb added as a normal second phase to provide 
flux pinning centers. Two compositions, 12.5% vol % and 25 vol % 
Nb in Nb-Ti, have fabricated into multifilamentary composites using 
two different fabrication methods. One method used hot isostatic 
compaction and hot extrusion thoughout the processing. The other 
method (bundle-and-draw process) discontinued all hot processing 
at an intermediate level. While the J. values of the bundle-and- 
draw wires are quite promising, the critical current of the extruded 
wires appears to be limited by poor uniformity of the filament 
cross-sectional area along the conductor length. The large values 
of the index of the resistive transition and small filament standard- 
deviation-to-average area ratios observed in the wires produced by 
the bundle-and-draw process suggest extrinsic factors have little 
effect on J-. The variation in J. as the wire diameter is reduced 
appears to be most strongly affected by intrinsic factors: Nb distri- 
bution and pinning strength. The final filament microstructure and 
Nb spacing are shown to be difficult to calculate, e.g., the mean 
Nb spacing near the final wire size may be 3 to 1/3 that of the cal- 
culated value. 5 refs., 5 figs. 


1081 (LBL-30825) Micro-scale mass-transfer variations 
during electrodeposition. Sutija, D.P. Lawrence Berkeley Lab.., 
CA (United States). Aug 1991. 304p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92000907. Source: OSTI; NTIS; GPO Dep. 

Results of two studies on micro-scale mass-transfer enhance- 
ment are reported: (1) Profiled cross-sections of striated zinc 
surfaces deposited in laminar channel flow were analyzed with 
fast-fourier transforms (FFT) to determine preferred striation wave- 
lengths. Striation frequency increases with current density until a 
minimum separation between striae of 150 um is reached. Beyond 
this point, independent of substrate used, striae meld together and 
form a relatively smooth, nodular deposit. Substrates equipped with 
artificial micron-sized protrusions result in significantly different 
macro-morphology in zinc deposits. Micro-patterned electrodes 
(MPE) with hemispherical protrusions 5 um in diameter yield thin 
zinc striae at current densities that ordinarily produce random 
nodular deposits. MPEs with artificial hemi-cylinders, 2.5 yum in 
height and spaced 250 um apart, form striae with a period which 
matches the spacing of micron-sized ridges. (2) A novel, corrosion- 
resistant micromosaic electrode was fabricated on a silicon wafer. 
Measurements of mass-transport enhancement to a vertical micro- 
mosaic electrode caused by parallel bubble streams rising inside of 
the diffusion boundary-layer demonstrated the presence of two co- 
temporal enhancement mechanisms: surface-renewal increases 
the limiting current within five bubble diameters of the rising 
column, while bubble-induced laminar flows cause weaker en- 
hancement over a much broader swath. The enhancement caused 
by bubble curtains is predicted accurately by linear superposition of 
single-column enhancements. Two columns of smaller Hz bubbles 
generated at the same volumetric rate as a single column of larger 
bubbles cause higher peak and far-field enhancements. 168 refs.., 
96 figs., 6 tabs. 


1082 (LBL-30881) Effect of Au on the reliability of fine 
pitch surface mount solder joints. Glazer, J. (Hewlett-Packard 
Co., Palo Alto, CA (United States)); Kramer, P.; Morris, J.W. Jr. 
Lawrence Berkeley Lab., CA (United States). May 1991. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9108172—1: Surface Mount International 
(SMI) conference, San Jose, CA (United States), 27-29 Aug 1991). 
Order Number DE92000962. Source: OSTI; NTIS; GPO Dep. 

The effect of Au on the reliability of 0.65 mm pitch surface mount 
solder joints between plastic quad flat packs and Cu-Ni-Au FR-4 
printed circuit boards was investigated. Cu-Ni-Au is a desirable 
printed circuit board finish for multi-chip modules or printed circuit 
boards that would otherwise require a selective Au finish, for ex- 
ample for edge connectors or wire bondable parts. However, Au is 
known to embrittle solder when it is present in sufficiently high con- 
centrations, creating a concern that solder joint fatigue life in 
service will also be adversely affected. This paper reports the 


results of mechanical shock, mechanical vibration and thermal cy- 
cling testing of fine pitch solder joints containing varying amounts 
of Au. Tests were performed on as-soldered joints and on joints 
that had been heat-treated to evolve the microstructure toward 
equilibrium. The tests were designed to accelerate in-service condi- 
tions in a typical industrial environment. Under these conditions, 
the Au concentrations tested did not promote solder joint failures. 
Microstructural characterization of the distribution and morphology 
of the Au-, Ni-, and Cu-Sn intermetallics in the joint before and af- 
ter accelerated testing was also performed. On the basis of these 
observations it is recommended that the Au concentration in solder 
joints between plastic quad flat packs and Cu-Ni-Au FR-4 printed 
circuit boards not exceed 3.0 wt %. 13 refs., 6 figs. 


1083 (LBL-31025) Study of the corrosion rate behavior of 
ion implanted Fe-based alloys. Cai Weiping (Wuhan Iron and 
Steel Univ., HB (China)); Tian Wei; Wu Run; Godechot, X.; Brown, 
|. Lawrence Berkeley Lab., CA (United States). Jun 1991. 16p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Contract ARO 105- 
91;Contract N00014-88-F-0093. (CONF-910707-9: 7. international 
conference on surface modification of metals by ion beams 
(SMMIB-7), Washington, DC (United States), 15-19 Jul 1991). Or- 
der Number DE92000892. Source: OSTI; NTIS; GPO Dep. 

We report on some studies we have made of the time evolution 
of the corrosion behavior of ion implanted samples of pure iron, 
medium carbon steel, and 18-8 Cr-Ni stainless steel. Ti, Cr, Ni, Cu, 
Mo and Yb were implanted at mean ion energies near 100 keV 
and at doses up to 1 x 10’? cm-* using a Mevva metal ion 
implantation facility. A novel feature of this experiment was the si- 
multaneous implantation with several different implanted species. 
The implanted samples were immersed in sulfuric acid solution at 
40°C and the corrosion monitored as a function of time. The loss 
in mass was accurately measured using atomic absorption spec- 
troscopy. The functional dependence of the corrosion behavior was 
established for all samples. The cumulative mass loss Q is given 
as a function of time t by Q = At’, where A and N are parameters; 
thus the corrosion rate V is given by V = ANt’—". A is dominated 
by the initial mass loss and N reflects the long-time corrosion be- 
havior. The values of the parameters A and N were obtained by a 
least-squares regression for all the samples investigated. We de- 
termined that for the samples investigated here, N > 1 always and 
V increases with time throughout the experimental duration. In this 
paper we summarize the experimental results and discuss the ef- 
fect of A and N on corrosion rate and the relationship between the 
corrosion current density and the parameters A and N. 11 refs., 4 
figs. 


1084 (LBL-31026) Influence of multi-element ion beam 
bombardment on the corrosion behavior of iron and steel. 
Wei, Tian (Wuhan Iron and Steel Univ., HB (China)); Run, Wu; 
Weiping, Cai; Rutao, Wang; Godechot, X.; Brown, |. Lawrence 
Berkeley Lab., CA (United States). Jun 1991. 15p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Contract ARO 105-91. (CONF-910707—11: 7. international confer- 
ence on surface modification of metals by ion beams (SMMIB-7), 
Washington, DC (United States), 15-19 Jul 1991). Order Number 
DE92000902. Source: OSTI; NTIS; GPO Dep. 

The effect of multi-element ion implantation on the corrosion re- 
sistance to acid solution has been studied for stainless steel, 
medium carbon steel, pure iron, and chromium-deposited iron. The 
implanted elements were Cu, Mo, Cr, Ni, Yb and Ti at doses of 
each species of from 5 x 10'S to 1 x 10’? cm-? and at ion ener- 
gies of up to 100 keV. The stainless steel used was 18-8 Cr-Ni, 
and the medium carbon steel was 0.45% C. The implanted sam- 
ples were soaked in dilute sulfuric acid solution for periods up to 
48 hours and the weight loss measured by atomic absorption spec- 
troscopy. The kinetic parameter values describing the weight loss 
as a function of time were determined for all samples. In this paper 
we summarize the corrosion resistance behavior for the various dif- 
ferent combinations of implanted species, doses, and substrates. 
The influence of the composition and structure of the modified sur- 
face layer is discussed.8 refs., 5 figs., 2 tabs. 
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1085 (LBL-31089) Surface, interface and thin-film mag- 
netism: An overview. Falicov, L.M. (Lawrence Berkeley Lab., CA 
(United States)). Lawrence Berkeley Lab., CA (United States). Jul 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO03-76SF00098. (CONF-9107171-2: International 
workshop on science and technology of thin films for the 21st cen- 
tury, Evanston, IL (United States), 28 Jul - 2 aug 1991). Order 
Number DE92000925. Source: OSTI; NTIS; GPO Dep. 

In the last quarter of the 20th century, with the information revo- 
lution and the ever growing need to acquire, store, and retrieve 
information, the science and technologies attached to magnetic 
recording have experienced an explosive growth. Central to those 
pursuits has been the materials science of magnetism as it applies 
to surfaces, interfaces, and thin films. This report discusses topics 
on thin-film magnetism such as: theory, physical effects, prospects, 
opportunities and future developments. (JL) 


1086 (LBL-31188) Radioactivities of Long Duration Expo- 
sure Facility (LDEF) materials: Baggage and bonanzas. Smith, 
A.R.; Hurley, D.L. Lawrence Berkeley Lab., CA (United States). 
Aug 1991. 15p. Sponsored by National Aeronautics and Space Ad- 
ministration, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9106256-2: 1. Long Duration Exposure 
Facility (LDEF) post-retrieval symposium, Kissimmee, FL (United 
States), 3-8 Jun 1991). Order Number DE92000838. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radioactivities in materials onboard the returned Long Duration 
Exposure Facility (DEF) satellite have been studied by a variety 
of techniques. Among the most powerful is low-background Ge- 
semiconductor detector gamma-ray spectrometry, illustrated here 
by results obtained at the Lawrence Berkeley Laboratory's (LBL) 
Low Bakground Facilities, in a multi-laboratory collaboration coordi- 
nated by Dr. Thomas Parnell’s team at the Marshall Spacecraft 
Center, Huntsville, Alabama. 


1087 (LBL-31203) Grain growth in AlF2% Cu thin films. 
Sanchez, J.E. Jr. (Max-Planck-institut fuer Metallforschung, 
Stuttgart (Germany)); Frear, D.R.; Morris, J.W. Jr. Lawrence Berke- 
ley Lab., CA (United States). Jun 1991. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9106101—2: Intemational conference on grain growth in 
polycrystalline materials, Rome (Italy), 18-21 Jun 1991). Order 
Number DE92002263. Source: OSTI; NTIS; GPO Dep. 

The grain size and grain growth kinetics in sputter deposited Al- 
2% Cu films on silicon substrates were determined by TEM for 
various film thicknesses and anneal times, temperatures and meth- 
ods. Grain sizes were found to be typically lognormally distributed. 
The as- deposited grain size (dg) dependence on film thickness 


(TH) was found to be d, = C TH?, due to competitive grain growth 
during film formation. Annealed grain size (d) after Rapid Thermal 
Annealing (RTA) for time (t) at temperature (T) is described by the 
general equation d — do = C TH®” {t exp (—AE,/kT)}'"/®, where 
AE, = 0.85 ev for 0.4 um films and AE, = 1.1 ev for 0.8 um films. 
Grain growth is largely saturated for these anneals. Grain growth is 
shown to be more extensive during RTA anneals than furnace an- 
nealing and more extensive in 0.4 um films than 0.8 um films for 
equivalent RTA cycles. The results are discussed in terms of mod- 
els, simulations and previous results of grain growth in thin metal 
films. 21 refs., 4 figs. 


1088 


(MLM-3705) The effect of yield strength on side- 
bonding upset welds. Miller, R.G.; Perkins, M.A. EG and G 
Mound Applied Technologies, Miamisburg, OH (United States). 24 
Sep 1991. 25p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-88DP43495. Order 
DE92001605. Source: OSTI; NTIS; GPO Dep. 

During the course of 9° tapered side-bonding resistance upset 
weld development at Mound, various studies have been conducted 
to evaluate the effect of yield strength on welds in 304L stainless 
steel. The results of these studies have concluded that at high 
yield strengths there may be a minor reduction in the length of 
Class 2 or better bond. Satisfactory welds have been produced 
with materials having yield strengths ranging from 36.0 to 141.0 
ksi. However, when body yield strengths exceed 80.0 ksi a minor 
decrease in bond lengths begins. A significant inverse relationship 


Number 


between stem yield strength and bond length was shown to exist. 
8 refs., 9 figs., 10 tabs. 


1089 (NRCN-545) Kinetics and mechanism of the hydri- 
dation of uranium and rare-earth metals. Bloch, J. Israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev; Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jul 
1989. 197p. (In Hebrew). Order Number DE92604589. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The purpose of this work was to study the rate and the mecha- 
nism of the hydridation reaction of uranium and the lanthanide 
metals. Surface sensitive analysis was used to study the reaction 
of the metal surface with residual gases of the high vacuum atmos- 
phere. The initial stages of the uranium-hydrogen reaction, taking 
place on a polished metal surface, were investigated utilizing a hot- 
stage microscope equipped with TV camera and a video-recorder. 
The characteristics of formation and advance mechanism of hy- 
dride phase in bulk uranium and lanthanide metals were studied 
utilizing metallographic examination of partially hydrided thin foil 
samples at different stages of the reaction. The interface velocity of 
the hydride in uranium was measured as a function of pressure 
and temprature in a constant volume system. A probabilistic kinetic 
model for a gas-solid interaction, controlled by a phase transforma- 
tion step, was developed and applied to the hydridation of uranium 
and gadolinium. 


1090 (NRCN-565) Welding of zircalloy-2 and zircalloy-4 
by CO, laser and by TIG. Ram, V. Israel Atomic Energy Commis- 
sion, Beersheba (Israel). Nuclear Research Center-Negev; 
Ben-Gurion Univ. of the Negev, Beersheba (Israel). Jan 1990. 77p. 
(In Hebrew). Order Number DE92604583. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This study deals with the welding of zircaloy-2 and zircaloy-4 by 
means of two techniges, namely tungsten inert gas welding and 
COz laser welding. Suitable devices and jigs were developed and 
manufactured to allow the welding of flat specimens and cylindrical 
specimens. The optimal welding parameters for the two welding 
methods were determined. The quality of the welds was deter- 
mined by tensile strength tests at room temperature and by 
determining the corrosion resistance to steam at temprature of 450 
deg C, 550 deg C, and at 650 deg C. The influence of the weld on 
the microstructure of the material, on its composition and its 
crystallographic structure was investigated. Analysis of fracture sur- 
faces of the tensile specimens was carried out with a scanning 
electron microscope. (author). 


1091 (NRCN-606) Elemental segregation in titanium al- 
loys induced by plasma-surface interaction. Raveh, A. Israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev; Ben-Gurion Univ. of the Negev, Beersheba (israel). 
Jul 1990. 159p. (In Hebrew). Order Number DE92604584. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The microstructure and surface composition of nitrided titanium 
alloys (Ti-6AI-4V and Ti-8Al-1V-Mo) were investigated after plasma 
nitriding with nitrogen, hydrogen and argon. The composition of the 
plasma, near the surface of the sample (plasma layer) was exam- 
ined by optical emission spectroscopy and mass spectrometry, 
while the composition of the surface of the alloy after the process, 
the structure and microstructure of the layers were studied by 
auger electron spectrometry, scanning auger microprobe, x-ray 
difraction, scanning electron microscope,transmission electron mi- 
croscope and high resolution transmission electron microscope. It 
was observed that elemental segregation occurs in titanium alloys 
at the interface between compound layer and diffusion layer. 
Based on the present results, a mechanism for the formation of the 
nitrided layers in the plasma was suggested. 


1092 (OA-Trans-4148) The maximum allowable tempera- 
ture of zircaloy-2 fuel cladding under dry storage conditions. 
Mayuzumi, M.; Yoshiki, S.; Yasuda, T.; Nakatsuka, M. Central Re- 
search Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Komae Research Lab. Sep 1990. 31p. Translated from Japanese. 
Order Number DE92602719. Source: OSTI; NTIS (US Sales Only); 
INIS. 
Translated from Japanese. 
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Japan plans to reprocess and reutilise the spent nuclear fuel 
from nuclear power generation. However, the temporary storage of 
spent fuel is assuming increasing importance as a means of ensur- 
ing flexibility in the nuclear fuel cycle. Our investigations of various 
methods of storage have shown that casks are the most suitable 
means of storing small quantities of spent fuel of around 500 t, and 
research and development are in progress to establish dry storage 
technology for such casks. The soundness of fuel cladding is being 
investigated. The most important factor in evaluating soundness in 
storage under inert gas as currently envisaged is creep deformation 
and rupture, and a number of investigations have been made of 
the creep behaviour of cladding. The present study was conducted 
on the basis of existing in-house results in collaboration with Nip- 
pon Kakunenryo Kaihatsu KK (Nippon Nuclear Fuel Department 
Co.), which has hot lab facilities. Tests were run on the creep 
deformation behaviour of irradiated cladding, and the maximum al- 
lowable temperature during dry storage was investigated. (author). 


1093 (PNL-SA-18858) Acoustic emission from stress 
corrosion crack initiation and growth in Type 304 SS. Jones, 
R.H.; Friesel, M.A. Pacific Northwest Lab., Richland, WA (United 
States). May 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC06-76RL01830. (CONF- 
9109270-1: 5. international symposium on _ environmental 
degradation of materials in nuclear power systems-water reactors, 
Monterey, CA (United States), 25-29 Sep 1991). Order Number 
DE91018827. Source: OSTI; NTIS; GPO Dep. 

Acoustic emission (AE) studies of intergranular stress corrosion 
crack (IGSCC) initiation and growth and pit initiated crack initiation 
have been conducted. IGSCC occurs with a moderate number of 
AE events, on the order of 20 ev/mm? of crack extension, for both 
crack initiation and growth processes. There was no obvious differ- 
ence in the AE signal amplitude or risetime distributions for crack 
initiation or growth. Acoustic emission appears to emanate from 
plastic zone formation ahead of the crack tip and ligament or inclu- 
sion failure behind the crack. Pitting was found to occur with a 
significant number of AE events but there was no evidence that 
transgranular stress corrosion (IGSCC) produced measurable AE. 
The source of the AE from pitting was suggested as being from the 
rupture of salt caps over the pits. These results suggest that AE is 
a potential tool for monitoring stress corrosion cracking of reactor 
piping; however, development of methods to discriminate between 
AE from stress corrosion and other reactor noise will be necessary. 
9 refs., 8 figs. 


1094 (PNL-SA-19088) Phase stability in Be-Nb and Be- 
Nb-Zr intermetallics. Brimhall, J.L.; Charlot, L.A.; Bruemmer, S.M. 
Pacific Northwest Lab., Richland, WA (United States). Sep 1991. 
19p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-910938-6: International con- 
ference on high temperature aluminides and intermetallics, San 
Diego, CA (United States), 17-19 Sep 1991). Order Number 
DE92002146. Source: OSTI; NTIS; GPO Dep. 

Sputter deposition of Be-Nb alloys at low temperature (30°C) 
produces an amorphous phase for compositions >5 at.% Nb. A 
metastable crystalline phase which can be considered a highly 
faulted form of the Be,2Nb occurs at higher deposition tempera- 
tures or by low-temperature annealing of the amorphous phase. 
Because of structural similarities, this metastable phase is a pre- 
cursor to the formation of either Be;2Nb or Be;7Nb2 upon high 
temperature annealing. There was no evidence of the BesNb 
phase which has been postulated on some phase diagrams. The 
Be,2Nb phase can accomodate considerable Zr in the structure 
and the Be,3Zr can accomodate Nb into its structure. The Be,3Zr 
becomes the predominant phase when the Zr/Nb composition ratio 
> 1. High temperature annealing of the ternary results in dual- 
phase regions of Be;.(Nb,Zr) + Bey7(NbZr)2 or Bey3(Zr,Nb) + 
Be,7(Zr,Nb)2, but the coexistence of Be;2(Nb,Zr) + Bey3(Zr,Nb) 
has not been observed. 10 refs., 5 figs. 


1095 (PNL-SA-19244) Synthesis and properties of nanos- 
tructures formed by sputter deposition. Brimhall, J.L.; Henager, 
C.H. Jr.; Merz, M.D.; Bruemmer, S.M. Pacific Northwest Lab., 
Richland, WA (United States). [1991]. 7p. Sponsored by USDOE, 


Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States) DOE Contract AC06-76RL01830. 
(CONF-911003—19: Fall meeting of the Minerals, Metals and Mate- 
rials Society of AIME and Materials Week of the American Society 
of Metals, Cincinnati, OH (United States), 20-24 Oct 1991). Order 
Number DE92002243. Source: OSTI; NTIS: GPO Dep 

Nanoscale grain structures can be created in many materials by 
high rate sputter deposition upon an appropriate substrate. By 
controlling the sputtering parameters of substrate temperature, de- 
position rate, and substrate bias, the scale of microstructure can 
vary from amorphous to grain sizes typical of conventionally treated 
material. The morphology and size of the microstructure will also 
be controlled by post-deposition heat treatment, particularly in the 
heat treatment of amorphous and metastable phases. Examples 
are given of nanostructural development in sputter-deposited pure 
metals, stainless stee! alloys, and intermetallic compounds. Some 
properties of these nanostructures such as microhardness and 
yield strength have been evaluated and shown to be a strong func- 
tion of the grain size. The structure and properties of nanolayered 
Cu-Mo composites produced by sputter deposition are discussed. 
Synthesis of materials at low temperature using displacement reac- 
tions of layered composite is demonstrated. 16 refs., 10 figs. 


1096 (RFP-4512) Microstructural and solidification crack- 
ing evaluation of electron beam welds in 304L. Sturgill, P.L.; 
Campbell, R.D.; Henningsen, J.L. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant. [1991]. 63p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC34-90DP62349. (CONF-911189-1: 8. conference on state-of- 
the-art electron beam melting and refining, Reno, NV (United 
States), 13-15 Nov 1991). Order Number DE92002477. Source: 
OSTI; NTIS; GPO Dep. 

Weld hot cracking of stainless steels is a major materials-related 
problem in the welding industry. This present investigation evalu- 
ates the crack susceptibility of highly-constrained EB welds made 
in materials whose DeLong ferrite potentials range from zero to 
nine FN. In addition, the effect of piece part strength level on 
cracking is examined. This study has revealed that these deep 
penetration EB welds have regions that solidify as primary austen- 
ite, even when the DeLong ferrite potential is as high as 9 FN. This 
points out the critical role that solidification rate plays in the crack 
susceptibility of these highly restrained welds. In addition, 0 FN to 
0 FN welds had primarily transverse cracks while 6 FN to 0 FN 
welds had primarily centerline cracks. Of particular interest is the 
observation that cracks still occur if a high ferrite (greater than 6 
FN) component is welded to a zero FN component. Cracking is al- 
ways associated with regions which solidify as primary austenite 
and these cracks occur because there are areas in the weld which 
do not mix. Thus it is not a recommended production practice to 
compensate for low ferrite in one piece part with high ferrite in its 
mate. Finally, it is shown that a DeLong FN threshold of 4 to pre- 
vent cracking in EB welds in not valid. 21 refs., 16 figs. 


1097 (SAND-91-0032C) Fundamentals of metals joining 
with lasers. Jellison, J.L. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911003-17: Fall meeting of the Minerals, Metals and Materials 
Society of AIME and Materials Week of the American Society of 
Metals, Cincinnati, OH (United States), 20-24 Oct 1991). Order 
Number DE920007889. Source: OSTI; NTIS; GPO Dep. 

The intrinsic characteristic of a laser as a metals joining heat 
source is high intensity (high irradiance). Other advantages stem 
from the ability to optically manipulate the beam and the inertness 
of light. Optimal application of laser technology to metals joining is 
supported by a fundamental understanding of the physics of the 
process. The interaction of the laser beam with metals is highly 
materials and process dependent. Metals joining with lasers in a 
absence of an understanding of beam-materials interactions would 
appear to be a highly unpredictable process. This is because of 
the complexity of beam-material interactions. For example, absorp- 
tivity varies by more than an order of magnitude as a function of 
alloy, temperature, oxide thickness, and laser wavelength. Also, in 
most laser welding and brazing processing, evaporation of metal 
creates a significant plume, and beam-plume interactions can 
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markedly alter the spatial distribution of energy at the plume-metal 
interface. The probability of the beam being absorbed by the plume 
increases with the square of the wavelength, whereas the propen- 
sity for scattering of the beam by particles in the beam is inversely 
proportional to wavelength. Also, the beam can be refracted due to 
thermal and compositional gradients in the plume. In selecting a 
laser process for a given application, understanding each of these 
physical effects and others is helpful. In many ways, the physics of 
metals joining with lasers is only qualitatively understood at the 
present time. This paper overviews the present understanding of 
the process and identifies areas where research is required to clar- 
ity our process understanding. 


1098 (SAND-91-1922C) The effect of Cu at Al grain 
boundaries on electromigration behavior in Al thin films. Frear, 
D.R. (Sandia National Labs., Albuquerque, NM (United States)); 
Michael, J.R.; Romig, A.D. Jr.; Kim, C.; Morris, J.W. Jr. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-910904-1: Society of Photo- 
Optical Instrumentation Engineers (SPIE) technical conference and 
exhibition on microelectronic integrated processing, San Jose, CA 
(United States), 15-20 Sep 1991). Order Number DE91018677. 
Source: OSTI; NTIS; GPO Dep. 

The distribution of copper aluminum thin films is examined with 
respect to how the copper can influence electromigration behavior. 
Al-Cu thin films annealed in the single phase region, to just below 
the solvus 6-phase Al,Cu precipitates at the aluminum grain 
boundaries. The grain boundaries between precipitates are 
depleted in copper. Al-Cu thin films heat treated at lower tempera- 
tures, within the two phase region, also have 6-phase precipitates 
at the grain boundaries but the aluminum grain boundaries continu- 
ously become enriched in copper, perhaps due to the formation of 
a thin coating of 6-phase at the grain boundary. Here, it is pro- 
posed that electromigration behavior of aluminum is improved by 
adding copper because the 6-phase precipitates may hinder alu- 
minum diffusion along the grain boundaries. It was also found that 
resistivity of Al-Cu thin films decrease during accelerated electromi- 
gration testing prior to failure. Pure Al films did not exhibit this 
behavior. The decrease is resistivity is attributed to the redistribu- 
tion of copper from the aluminum grain matrix to the 6-phase 
precipitates growing at the grain boundaries thereby reducing the 
number of defects in the microstructure. 34 refs., 12 figs. 


1099 (SAND-91-1963C) High temperature nitrogen im- 
plantation of Ti-6AI-4V: Part 1, Microstructure characterization. 
Kustas, F.M. (Martin Marietta Aerospace, Denver, CO (United 
States). Astronautics Group); Misra, M.S.; Wei, R.; Wilbur, P.J.; 
Knapp, J.A. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-910707— 
7: 7. international conference on surface modification of metals by 
ion beams (SMMIB-7), Washington, DC (United States), 15-19 Jul 
1991). Order Number DE91018678. Source: OSTI; NTIS; GPO 
Dep. 

Titanium alloys offer desirable properties that make them attrac- 
tive candidates for tribological applications. Their surtace-related 
properties, however, such as coefficient of friction and wear rate, 
are less than optimum and must be improved by surface modifica- 
tion. To increase the tribological properties of Ti-6AI-4V, a high 
temperature ion implantation method, employing a high current 
density beam (e.g., 500 A/cm) of nitrogen (N) ions is being de- 
veloped, where surface temperatures greater than 1000°C can be 
obtained. A systematic study was performed with N implantation at 
temperatures from 400° to >1000°C, and to a range of doses 
from 0.1-1.0x10'® No*-N*/cm?. Microstructure characterization by 
Rutherford Backscattering Spectroscopy (RBS) and Glancing Inci- 
dence X-ray Diffraction (GID) was performed to determine N 
distribution and compound formation. RBS analysis showed en- 
hanced N penetrations (i.e., greater than 0.3 um) for the 800° and 
1000°C implantations, with the deepest penetration (about 3.5 
atomic percent N remaining at 0.75 um) for the 1000°C treatment. 
GID indicated TiN and TiN concentrations were the greatest for 
the 800°C implantation treatment. 11 refs., 4 figs. 


1100 (SAND-91-2172C) Fundamentals of wetting and 
spreading with emphasis on soldering. Yost, F.G. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1991]. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-911003-18: Fall meeting of 
the Minerals, Metals and Materials Society of AIME and Materials 
Week of the American Society of Metals, Cincinnati, OH (United 
States), 20-24 Oct 1991). Order Number DE92002345. Source: 
OSTI; NTIS; GPO Dep. 

Soldering is often referred to as a mature technology whose fun- 
damentals were established long ago. Yet a multitude of soldering 
problems persist, not the least of which are related to the wetting 
and spreading of solder. The Buff-Goodrich approach to thermody- 
namics of capillarity is utilized in a review of basic wetting 
principles. These thermodynamics allow a very compact formula- 
tion of capillary phenomena which is used to calculate various 
meniscus shapes and wetting forces. These shapes and forces 
lend themselves to experimental techniques, such as the sessile 
drop and the Wilhelmy plate, for measuring useful surface and in- 
terfacial energies. The familiar equations of Young, Wilhelmy, and 
Neumann are all derived with this approach. The force-energy 
duality of surface eriergy is discussed and the force method is de- 
veloped and used to derive the Herring relations for anisotropic 
surfaces. The importance of contact angle hysteresis which results 
from surface roughness and chemical inhomogeneity is presented 
and Young's equation is modified to reflect these ever present 
effects. Finally, an analysis of wetting with simultaneous metallurig- 
ical reaction is given and used to discuss solder wetting 
phenomena. 60 refs., 13 figs. 


1101 (SAND-91-2229C) Sequential deposition etch tech- 
niques for the selective deposition of tungsten. Fleming, J.G.; 
Omstead, 1.R.; Dominguez, F. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 7p. DOE Contract AC04- 
76DP00789. (CONF-9110240—1: 1991 tungsten workshop, Murray 
Hill, NJ (United States), 8 Oct 1991). Order Number DE92000953. 
Source: OSTI; NTIS; GPO Dep. 

We report on the use of a depositior/etch approach to the loss 
of selectivity problem, using high activity fluorine chemistries in the 
etch step. Proof-of-concept experiments were initially performed in 
a hot wall system, the excellent results obtained lead us to prove 
out the concept in a commercially available cold wall Genus reac- 
tor. We observed that WF, is ineffective as an etchant of W. The 
technique has been able to produce perfectly selective depositions 
1 micron thick in both hot wall, and cold wall, systems. Sheet resis- 
tivity values and film morphology are good. 9 refs., 4 figs., 1 tab. 


1102 (UCRL-108170) Superplasticity in a nickel silicide 
alloy: Microstructural and mechanical correlations. Stoner, S.L. 
(Lawrence Livermore National Lab., CA (United States)); Oliver, 
W.C.; Mukherjee, A.K. Lawrence Livermore National Lab., CA 
(United States). [1991]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-468 ;AC05- 
840R21400. (CONF-910938-5: International conference on high 
temperature aluminides and intermetallics, San Diego, CA (United 
States), 17-19 Sep 1991). Order Number DE92002160. Source: 
OSTI; NTIS; GPO Dep. 

The superplastic properties of a nickel silicide based intermetallic 
alloy have been investigated as a function of strain, strain-rate, and 
temperature. The evolution of the microstructure during superplas- 
ticity, including grain growth, grain refinement, and cavitation, is 
reviewed. The relationship of the flow stress to strain and to strain- 
rate and the activation energy of the deformation process have 
been established. Finally, deformation mechanisms for superplas- 
ticity in the alloy at intermediate and high strain-rates are 
proposed. 6 refs., 8 figs. 


1103 (UCRL-JC—103703) An aging study of Halthane ure- 
thane adhesive to U6Nb/stainless steel. Chiu, |.L.; Mendoza, B.; 
Hoffman, D.M.; LeMay, J.D. Lawrence Livermore National Lab., CA 
(United States). Aug 1991. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9110172-5: 17. DOE compatibility and aging and service life 
conference, Golden, CO (United States), 1-3 Oct 1991). Order 
Number DE92001818. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
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A series of accelerated aging experiments have been performed 
to study 6% Niobium-Uranium alloy/Halthane 88-3/stainless steel 
lap-shear bonds made with a seven mil bond line. This urethane 
adhesive is known to be compatible with a variety of weapons 
components and has good bond strength in U6Nb/SS bonds (~800 
PSI in shear). However, very limited information on the long-term 
adhesion of this adhesive is available. In our application the bond 
will have to survive 30 years of storage in an inert atmosphere with 
possible thermal excursions from —54° to 74°C (—80° to 165°F). 
During disassembly and inspection, the bond might also encounter 
up to three years exposure to perhaps as much as 50% R.H. over 
a somewhat reduced thermal excursion. 


1104 (VTT-TIED—1268) Energy savings in preheating 
when welding modern TMCP-type high strength steels. Nevas- 
maa, P. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Konepajan Tuotantotekniikan Lab.); Karppi, R. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Aug 1991. 104p. (in Finnish). 
Order Number DE92728471. Source: OSTI; NTIS (US Sales Only). 

The object of this study was to examine the possibilities to re- 
duce preheating costs by using newer types of high strength 
steels. The steels chosen for the study were produced by thermo- 
mechanical rolling processes (TMCP) which is generally known to 
promote weldability of structural steels. The study was based on 
the literature survey, preheating energy measurements and cold 
cracking tests with new TMCP-steels produced by accelerated 
cooling and direct quenching. The cold cracking test results 
demonstrated that the need for preheat is, in fact, substantially 
lower with the new TMCP AcC HT 50 (Rm >= 500 MPa) and 
TMCP DQ-T HT 80 type (Rm >= 800 MPa) steels, than with their 
conventional counterparts. Hence, the energy and labour costs 
arising from preheating were shown reductable as compared to 
corresponding conventional steelgrades. The energy measure- 
ments and calculations, however, revealed that the savings in 
direct energy costs remained marginal, mostly due n the reason- 
ably low energy prices in Finland. Major economical advantages 
were shown to arise from the reduction, or even the elimination of 
preheating labour costs, as well as from the avoidance of delays in 
welding fabrication due to preheating - the factors that often repre- 
sent over 90 % of the total costs caused by preheating. 


3602 Ceramics, Cermets, and Refractories 


Refer also to citation(s) 965, 985, 1003, 1006, 1022, 1248, 1264, 
1266, 1268, 1281, 1301, 1315, 1956, 2282, 2320, 2324, 2328, 
2508 


1105 (ANL/CP-73166) Creep of whisker-reinforced ceram- 
ics. Routbort, J.L (Argonne National Lab., IL (United States)); 
Goretta, K.C.; Dominguez-Rodriguez, A.; de Arellano-Lopez, A.R. 
Argonne National Lab., IL (United States). [1991]. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9111109—1: 4. international conference on 
the science of hard materials, Madeira (Portugal), 10-15 Nov 1991). 
Order Number DE92001910. Source: OSTI; NTIS; GPO Dep. 

The results of high-temperature creep of various ceramic com- 
posites will be reviewed. In particular, creep results for AlsO3 and 
SizN, matrices reinforced with SiC whiskers will be emphasized. 
For a given temperature, stress and grain size, the creep rate of 
the Al,O3 composite is usually lower than that of the ceramic ma- 
trix. In general, creep at low stresses occurs by grain boundary 
sliding accommodated by diffusion, whereas higher stresses lead 
to damage accumulation processes which are manifested by triple 
point cavitation and cracking. The quasi-steady-state creep rates 
depend on grain size, whisker concentration, and the amount of 
glass phase present between the boundary of the whisker and the 
matrix. Unless all of the parameters are known, including the fabri- 
cation and loading histories, comparisons between various studies 
that used samples prepared in different ways are difficult. 44 refs., 
7 figs., 2 tabs. 


1106 (ANUCP-73399) Charge instabilities due to breath- 
ing mode electron-phonon coupling in the single-band 
Hubbard theory for cuprate superconductors. Fedro, AJ. 
(Northern Illinois Univ., De Kalb, IL (United States). Dept. of 


Physics): Schuettler, H.B. Argonne National Lab., IL (United 
States). Aug 1991. 6p. Sponsored by USDOE. Washington. DC 
(United States); National Science Foundation, Washington. DC 
(United States); Georgia Univ.. Athens, GA (United States). DOE 
Contract W-31109-ENG-38. Grant DMR-8913878. (CONF- 
9107143-3: International workshop on electronic properties and 
mechanisms in high-T. superconductors, Tsukuba (Japan), 29-31 
Jul 1991). Order Number DE91018538. Source: OSTI; NTIS: GPO 
Dep. 

We study possible phonon-driven charge instabilities in the 
cuprate superconductors within the frame-work of a single-band 
two- dimensional extended Hubbard electron system with on-site 
electron-phonon (EP) coupling to the in- and out-of-plane oxygen 
breathing mode motion. We identify the relevant competing phases 
in the ionic (t=0) limit and predict the existence of a novel, dopant 
induced. coexistent charge density wave (CDW) and spin density 
wave (SDW) ordered state near 3-filling, with a CDW \/2 x \/2- 
and an SDW 2x2-supercell, respectively. We then develop a 
systematic strong-coupling expansion, to 2nd order in the delocal- 
ization energy t. which allows us to study the effect of finite t on 
the relative stability of the competing phases. We stress that, a 
consequence of the Franck-Condon principle. even a very strong 
EP coupling will have only a small effect on the observable elec- 
tronic and spin excitations in the undoped. insulating groundstate 
phase of the cuprate parent compounds. Strong EP coupling will 
manifest itself only in the presence of doping. 6 refs. 


1107 (ANUCP-73535) Recent advantages in processing 
and fabrication of ceramic superconductors. Balachandran, U. 
(Argonne National Lab., IL (United States)): Poeppel. R.B.; Fer- 
rando, W.A.: Karmarkar, S.D.; Kerr, J.: Hess, P.W.; Divecha, A.P. 
Argonne National Lab., IL (United States). Aug 1991. 29p. Spon- 
sored by USDOE. Washington, DC (United States): Departmenit of 
Defense, Washington. DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-910860—1: NATO Advanced Study Institute 
on physics and materials science of high-temperature supercon- 
ductors, Cortu Island (Greece), 18-31 Aug 1991). Order Number 
DE91018548. Source: OSTI; NTIS; GPO Dep 

The properties of ceramic superconductors are greatly influenced 
by the temperature, heating rate, pressure, and gas atmosphere 
used during processing and fabrication. For example, transport crit- 
ical current density decreases drastically in the presence of trace 
amounts of COz in the sintering atmosphere. The grain boundaries 
of samples sintered in O2 atmospheres containing various levels of 
COz have been thoroughly characterized by high-resolution elec- 
tron microscopy. Reduced total pressure during binder removal and 
sintering was found to prevent decomposition of the superconduc- 
tor. We have developed a low-oxygen-pressure technique for 
calcining precursors and sintering long lengths of wires and coils. 
Other advances include the improvement of critical current density 
and levitation force through melt-growth processing, incorporating 
of insulating coatings, and powder-in-tube processing of supercon- 
ductors. 35 refs., 8 figs., 1 tab. 


1108 (CONF-900466-103) Diffusion-controlled processes 
in microwave-fired oxide ceramics. Janney, M.A.; Kimrey, H.D. 
Oak Ridge National Lab., TN (United States). [1990]. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Spring meeting of the Materials Research 
Society (MRS); San Francisco, CA (United States); 16-21 Apr 1990. 
Order Number DE92002052. Source: OSTI; NTIS; GPO Dep. 

Processing oxide-based ceramics using microwave heating leads 
to a number of unexpected results, which can only be interpreted 
in terms of enhanced diffusion. Enhanced sintering has been ob- 
served in alumina and zirconia. Accelerated grain growth in dense, 
hot-pressed alumina has been demonstrated. Increased diffusion 
coefficients have been observed for diffusion of oxygen in sap- 
phire. As yet, a satisfactory theory to account for these phenomena 
has not been developed. This paper reviews the experimental work 
conducted at the Oak Ridge National Laboratory during the past 
four years on the processing of oxides in both 2.45 and 28 GHz 
microwave furnaces. 18 refs., 10 figs. 


1109 (DOE/ER/45102-T3) The role of mobile ions in fast 
ion conducting systems and high impact strength ceramics: 
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Final report, August 1, 1984—July 31, 1989. Angell. C.A. Purdue 
Univ.. Lafayette. IN (United States). Dept. of Chemistry. [1991]. 
18p. Sponsored by USDOE. Washington. DC (United States). DOE 
Contract FG02-84ER45102. Order Number DE92000828. Source: 
OSTI: NTIS: GPO Dep. 

This report discusses the following topics: Polymeric systems: 
Lead halide-containing fast ion conducting glasses: Mixed ionic 
electronic conduction: Plastic crystals: and Mobile ions as a basis 
for high impact ceramics. 


1110 (DOE/ER/45400-T1) Mechanisms of mechanical fa- 
tigue in ceramics: Annual technical progress report No. 1, 
August 15, 1989-August 14, 1990. Cox, B.N. Rockwell Interna- 
tional Corp.. Thousand Oaks, CA (United States). Science Center. 
Sep 1991. 11p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract FG03-89ER45400. (SC—71014.ATR). Order 
Number DE91018743. Source: OSTI: NTIS: GPO Dep. 

This report covers work done in the first twelve months of our 
initial two-year contract on “Mechanisms of Mechanical Fatigue in 
Ceramics.” Our work in that period consisted of experiments on 
metal-reinforced ceramics designed to discriminate the contribu- 
tions to crack resistance arising from crack bridging and plasticity: 
and theoretical studies of the fracture mechanics of bridged cracks 
when the bridging zone is large compared to either the crack 
length or any of the dimensions of the specimen. 12 refs. 


1111 (ETDE-mf—2727293) Development of an energy- 
saving grinding process applying the high-pressure grinding 
roll. Final report. Knobloch, O. Krupp Polysius AG, Beckum (Ger- 
many); Heidelberger Zement AG, Leimen (Germany): Technische 
Univ. Clausthal, Clausthal-Zellerteld (Germany). Inst. fuer Aufbere- 
itung und Veredelung; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany). Jul 1988 52p. (in German). Contract 
BMFT 03E8523D. Order Number DE92727293. Source: OSTI; 
NTIS (US Sales Only). 

The intention of the project was to develop an energy-saving 
grinding process applying the high-pressure grinding roll suggested 
by Schoenert (D.P. Nr. 2708053) for industrial use, preferably for 
grinding Portland cement clinker and other brittle bulk materials. As 
an essential part of the project an industrial pilot plant was to be 
erected in a German cement factory, consisting of a high-pressure 
grinding roll as well as of a tube mill, a separator and all required 
peripheral equipment. With this plant economically interesting 
power savings and throughput increases were proven for several 
mode of operation, considering also the improvement of existing 
conventional plants. Especially the closed-circuit operation of the 
grinding roll permits power savings of more than 30%. (orig.) With 
18 refs., 16 tabs., 16 figs. 


1112 (INIS-BR-2727) Studies on structure and covalence 
effects on hyperfine interactions of AFeO sub(2) and BFeS 
sub(2) compounds by Moessbauer spectroscopy (A= Na, Cu, 
Ag, B= K, Rb, Cs, Na). Taft, C.A. Centro Brasileiro de Pesquisas 
Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1975 168p. (in Por- 
tuguese). Order Number DE92602789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The compounds AFeO sub(2) and BFeS sub(2) (A = Na, Cu, Ag, 
B = K, Rb, Cs, Na) were investigated by Moessbauer spec- 
troscopy. The spectra were registered at temperature range from 
4.2 sup(0) to 300 sup(0)K and magnetic transitions were observed 
determining correspondent temperatures by variation of hyperfine 
field. The electric field gradient of these compounds and perovskite 
type compounds (Pb sub(1-x) - Ba sub(x)) Zr O sub(3) were calcu- 
lated and experimental part were determined by perturbed angular 
correlation, taking in account the effects of covalence, crystal lat- 
tice parameters and dipolar contributions. (M.C.K.). 


1113 (INIS-BR-2830) Modification of titanium oxide mem- 
branes by Pt electrodeposition. Avalle, L. (Cordoba Univ. 
(Argentina). Faculdad de Ciencias Quimicas); Santos, E.; Leiva, 
E.P.M.; Macagno, V.A. Sao Paulo Univ., Ribeirao Preto, SP 
(Brazil). Faculdade de Filosofia, Ciencias e Letras. 1990 7p. (in 
Spanish). (CONF-9004235-: 7. Brazilian Symposium on Electro- 
chemistry and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 
1990). Order Number DE92604746. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Electrochemistry techniques mainiy voltamperometry and mea- 
sures of impedance with titanium oxides changed by platinum 
atoms incorporation. were studied. This changes production some 
alteration in the physical chemical and electrocatalytic properties, 
as an example the improvement of corrosion resistance and the 
uses in nuclear industry. (author). 


1114 (INIS-mf-12970. pp. 41) Preparation and characteri- 
zation of thin High-Tc films with a smooth surface by laser 
evaporation. Vogl. G.W. (Innsbruck Univ. (Austria). Inst. fuer Ex- 
perimentalphysik): Strasser. G.: Gmachl. C.: Sun. Y.; Seidenbusch, 
W.: Gornik. E. Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991. Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz. Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS ‘thin films: SAMPLE PREPARATION 


1115 (INIS-mf-12970, pp. 41) Preparation of thin Bi-Sr-Ca- 
Cu-O superconductor films on MgO single crystals, Ag- and 
Au-ribbons. Gruber, H. (Technische Univ., Graz (Austria). Inst. 
fuer Festkoerperphysik): Krautz. E.; Fritzer, H.P.: Popitsch, A. Graz 
Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society. September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPER- 
CONDUCTORS *thin films; DOPED MATERIALS; ELECTRIC 
CONDUCTIVITY; SAMPLE PREPARATION; TEMPERATURE DE- 
PENDENCE 


1116 (INIS-mf—12970, pp. 44) Phonon anomalies and gap 
anisotropy in 1-2-3 superconductors. Pichler, T. (Vienna Univ. 
(Austria). Inst. fuer Festkoerperphysik); Sumetsberger, B.; Matus, 
M.; Kuzmany, H.: Geerk, J. Graz Univ. (Austria). 1991. 188p. (In 
German). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS/energy gap; HIGH-TC SUPERCONDUCTORS /phonons; 
DOMAIN STRUCTURE: PHONONS; SAMPLE PREPARATION; 
THIN FILMS 


1117 (INIS-mf-12970, pp. 43) Raman and infrared spec- 
troscopy on oriented 1-2-3 superconductor ceramics. Matus, 
M. (Vienna Univ. (Austria). Inst. fuer Festkoerperphysik); Pichler, 
T.; Kuzmany, H.: Pekker, S. Graz Univ. (Austria). 1991. 188p. (In 
German). (CONF-9109251—: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS/electric conductivity; HIGH-TC SUPERCONDUCTORS/ 
sample preparation, ANISOTROPY; INFRARED SPECTRA; RA- 
MAN SPECTRA; TEMPERATURE DEPENDENCE; TEXTURE 


1118 (INIS-mf-12970, pp. 45) Extrinsic effects in single 
crystals and in thin layers of oxidic superconductors. 
Aichhoizer, K. (Technische Univ., Graz (Austria). Inst. fuer Festko- 
erperphysik); Kulac, |.; Pint, H.; Holzinger-Schweiger, E.; Ullrich, 
B.; Leising, G.; Kahlert, H.; Hofer, H.; Warbichler, P. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS/monocrystals; HIGH-TC SUPERCONDUCTORS*‘thin films; 
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ELECTRIC CONDUCTIVITY; EPITAXY; MONOCRYSTALS; PHO- 
TOCONDUCTIVITY 


1119 (INIS-mf-12970, pp. 42) Temperature dependence of 
the Hall coefficient in BiSrCaCuO superconductors. Jodibauer, 
H. (Vienna Univ. (Austria). Inst. fuer Festkoerperphysik); Lang, W. 
Graz Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual convention 
of the Austrian physical society, September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCON- 
DUCTORS/hall effect; DOPED MATERIALS; TEMPERATURE 
DEPENDENCE; TRANSITION TEMPERATURE 


1120 (INIS-mf-12970, pp. 43) Superconductive fluctuation 
in thin YBaCuO layers. Heine, G. (Vienna Univ. (Austria). Inst. 
fuer Festkoerperphysik); Jodibauer, H.; Lang, W.; Schwab, P.; 
Wang, X.Z.; Baeuerle, D. Graz Univ. (Austria). 1991. 188p. (in Ger- 
man). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS ‘thin films; ELECTRIC CONDUCTIVITY; FLUCTUATIONS; 
HALL EFFECT; TEMPERATURE DEPENDENCE 


1121 (INIS-mf—12970, pp. 44) Comparison of electronic 
structures of YBa2Cu,Og and YBa2Cu307. Ambrosch-Draxl, C. 
(Graz Univ. (Austria). Inst. fuer Theoretische Physik); Blaha, P.; 
Schwarz, K. Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS/electronic structure; COMPARATIVE EVALUATIONS 


1122 (INIS-mf-12970, pp. 61) Magnon interactions in 
high-tc superconductors. Lo, S. (Graz Univ., Institut fuer Experi- 
mentalphysik, (Austria)); Knoll, P.; Uitz, R.; Pressi, M.; Murugaraj, 
P.; Schoenherr, E.; Habermeier, H.U.; Cardona, M. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. HIGH-TC SUPERCONDUC- 
TORS/magnons; DOPED MATERIALS; MAGNONS; ISOTOPE 
EFFECTS; RAMAN SPECTRA; TEMPERATURE DEPENDENCE 


1123 (INIS-SU-—285(T.1.), pp. 49) Complex refractory 
carbides and new cast materials with carbide hardening. Ere- 
menko, V.N. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Problem Materialovedeniya); Velikanova, T.A.; Artyukh, L.V.; 
Sleptsov, S.V.; Bondar, A.A.; Gordijchuk, O.V. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM CARBIDES/phase diagrams; TUNG- 
STEN CARBIDES/phase diagrams; ATOMIC RADII; BINDING 
ENERGY; CHEMICAL BONDS; CUBIC LATTICES; SOLID SOLU- 
TIONS 


1124 (INIS-SU-285(T.1.), pp. 150) Synthesis of cast com- 
posite materials. Cherkes, S.|. (Odesskij Gosudarstvennyj Univ., 
Odessa (Ukrainian SSR)); Zhitomirskij, V.N.; Sukonnik, L.T. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CHROMIUM CARBIDES/composite materials; 
CHROMIUM CARBIDES/fabrication; HAFNIUM CARBIDES/ 
composite materials; HAFNIUM CARBIDES/fabrication; TITANIUM 
CARBIDES/composite materials; TITANIUM CARBIDES/fabrication; 
ZIRCONIUM CARBIDES/composite materials; ZIRCONIUM CAR- 
BIDES/fabrication; FABRICATION; COMPACTS; PRESSING; 
VERY HIGH PRESSURE 


1125 (INIS-SU-285(T.1.), pp. 109) Thermoresistive proper- 
ties of indium containing complex oxides. Kushnareva, 
D.P. (Kommunarskij Gornometallurgicheskij inst., Kommunarsk 
(Ukrainian SSR)); Sych, A.M.; Majdukova, T.P.; Moskalenko, T.D. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. INDIUM OXIDES/electric conductivity; CADMIUM 
OXIDES; CHROMIUM OXIDES; HIGH TEMPERATURE; LAN- 
THANUM OXIDES; POLYCRYSTALS; TANTALUM OXIDES; 
TEMPERATURE DEPENDENCE; USES; VERY HIGH TEMPERA- 
TURE 


1126 


(INIS-SU-285(T.1.), pp. 115) Thermal stability of in- 
termetallic hydrides ZrNiH3_, and Zr2NiH3_,. Ratushnaya, 
V.Zh. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Problem 


Materialovedeniya); Lavrenko, V.A. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NICKEL HYDRIDES/thermal degradation; ZIRCO- 
NIUM HYDRIDES/thermal degradation; ACTIVATION ENERGY; 
HELIUM; SPIN-LATTICE RELAXATION; TETRAGONAL LATTICES 


1127 (INIS-SU-285(T.1.), pp. 164) Investigation of the ef- 
fect of rare earth additions on optical properties of MeBg. 
Bessaraba, V.!. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Problem Materialovedeniya); Vasil'ev, A.M.; Dudnik, E.M.; Se- 
leznev, V.A.; Filippov, V.B.; Shaginyan, L.R. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
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2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/optical properties; YT- 
TRIUM BORIDES/optical properties: CHEMICAL COMPOSITION; 
FILMS: PHASE STUDIES; VACUUM COATING; VAPOR DE- 
POSITED COATINGS 


1128 (IS-M-675) Crystalline phases during the melting of 
BipSr2CaCu,0,. Xu, Ming; Polonka, J.; Goldman, A.|.; Finnemore, 
D.K.; Li, Qiang; Laabs, F.C. Ames Lab., IA (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-82. (CONF-911202-2: Annual fall meeting 
of the Materials Research Society, Boston, MA (United States), 2-6 
Dec 1991). Order Number DE92002693. Source: OSTI; NTIS; 
GPO Dep. 

The melting of BizSr2CaCu2O, material has been studied by 
scanning electron microscopy (SEM) and energy dispersive spec- 
troscopy (EDS) in order to study the phases that formed in the 
high temperature regions. Two distinct phases of (Sr;_,Ca,)CuOz 
and (Sr;_,Ca,)2CuO3 have been observed in the Bi-rich matrix 
depending upon quenching temperatures. Crystallization from the 
melt by fast cooling usually produce the co-existence of Bi (2201) 
and these Sr-Ca-Cu-O phases. 12 refs., 2 figs. 


1129 (IS-T-1454) Studies of vanadium-phosphorus- 
oxygen selective oxidation catalysts by °*'P and 5'V NMR 
spin-echo and volume susceptibility measurements. Li, Juan. 
Ames Lab., IA (United States). Oct 1991. 97p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-82. Order Number DE92001692. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this work is to characterize the vanadium- 
phosphorous oxide (V-P-O) catalysts for the selective oxidation of 
n-butane and 1-butene to maleic anhydride. The utility of solid state 
nuclear magnetic resonance as an analytical tool in this investiga- 
tion lies in its sensitivity to the electronic environment surrounding 
the phosphorous and vanadium nuclei, and proximity of paramag- 
netic species. Spin-echo mapping NMR of 3'p and 5'v and volume 
magnetic susceptibility measurements were used as local micro- 
scopic probes of the presence of V5+, V*+, V5 species in the 
model compounds: 6-VOPO,, 6-VOPO, treated with n-butane/1- 
butene, (VO)2P207 treated with n-butane/1-butene; and industrial 
catalysts with P/V (phosphorus to vanadium) ratio of 0.9, 1.0 and 
1.1, before and after treatment with n-butane and 1-butene. The 
NMR spectra provide a picture of how the oxidation states of vana- 
dium are distributed in these catalysts. 73 refs., 32 figs., 8 tabs. 


1130 (IS-T-1507) Exploring novel silicon-containing 
polymers—From preceramic polymers to conducting polymers 
with nonlinear optical properties. Pang, Yi. Ames Lab., IA 
(United States). 7 Oct 1991. 240p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Order 
Number DE92001691. Source: OSTI; NTIS; GPO Dep. 

Several new types of silicon-containing preceramic polymers, 
i.e., poly(diorganosilacetylene) and poly(diorganosilvinylene) have 
been synthesized with molecular weights from 10,000 to 120,000. 
These polymers could be thermally converted to SiC with a moder- 
ate to high char yields. Ready solubility and good processability 
made these types of polymers attractive in their applications to ce- 
ramics. The thermal polymerization of diethynyidiphenyl-silane, 
which was reported in 1968 to afford poly(diphenylsilyidiacetylene) 
via dehydrogenation, was reinvestigated. Spectroscopic studies 
showed that the polymer had a structure of polyacetylene type not 
diacetylene. Diphenyldiethynylgermane and a series of diorganodi- 
ethynylsilances were synthesized. These could be polymerized in 
the presence of MoCls or WCl¢ to afford a soluble, violet material 
with Mw as high as 108,000. 100 refs., 56 figs., 16 tabs. 


1131 (Juel-2360) The investigation of radiation induced 
defects in MgO. Puetz, M. Forschungszentrum  Juelich 
GmbH (Germany). Inst. fuer Festkoerperforschung; Technische 
Hochschule Aachen (Germany). May 1990. 81p. (In German). Or- 
der Number DE92721505. Source: OSTI; NTIS (US Sales Only); 
INIS. 


In this paper Frenkel defects were induced in MgO by 3 MeV 
electrons at low temperature. These defects were investigated by 
measurements of the optical absorption, by investigating the lattice 
parameters and Huang diffuse scattering. (WL). 


1132 (LA-UR-91-3060) Techniques and processes for the 
measurement of the resonances of small single crystals. 
Migliori, A.; Stekel, A.; Sarrao, J.L.; Visscher, W.M.; Bell, T.; Lei, 
M. Los Alamos National Lab., NM (United States). [1991]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-911176-1: 28. annual meeting 
of the Society of Engineering Science, Inc., Gainesville, FL (United 
States), 6-8 Nov 1991). Order Number DE92000188. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The mechanical resonances of small oriented single crystals of 
materials of interest to basic science and engineering can be used 
to determine all the elastic moduli and the ultrasonic attenuation of 
these materials. To measure the resonances of the samples with- 
out introducing the resonances of the measuring system requires 
that the transducers be non-resonant at the frequencies of interest, 
and that they be well isolated from their mounts. However, for 
samples near 1 mm in the largest dimension, the transducer de- 
sign problem becomes sever, and the signals become weak. In 
addition, no resonances can be missed, and, often, the symmetry 
class of the resonances must be known. We outline here appropri- 
ate transducer, electronics, and system designs to circumvent 
these problems. 10 refs., 4 figs. 


1133 (LA-UR-91-3223) Spectral weight changes at the su- 
perconducting transition of Bi2Sr2CaCu,0,,,. Dessau, D.S. 
(Stanford Univ., CA (United States). Stanford Electronics Labs.); 
Shen, Z.X.; Wells, B.O.; Spicer, W.E.; Arko, AJ. Los Alamos 
National Lab., NM (United States). [1991]. 11p. Sponsored by Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Grant DMR-8913478;Contract DAAG29- 
85-K-0048;Contract N00014-87-K (CONF-9103112-6: Conference 
on fermiology of high T. superconductors, Argonne, IL (United 
States), 25-27 Mar 1991). Order Number DE92002455. Source: 
OSTI; NTIS; GPO Dep. 

An overview of our gap studies in high-T,.superconductors is pre- 
sented for the workshop on Fermiology of high-T.'s. The work is 
centered on the study of single crystal BipSrp>CaCuzOg,,. In a con- 
ventional BCS superconductor, a superconducting gap A is formed 
when the near Fermi edge electrons condense to form Cooper 
pairs at low temperatures. As the material goes superconducting 
the density of states is modified such that the spectral intensity in 
the region from the Fermi energy down to an energy A is trans- 
ferred to a regions just below A. While this spectral weight transfer 
has in the past been studied with tunneling spectroscopy, the size 
of the gap as well as improvements in our instrument resolution al- 
low us now to study it with photoelectron spectroscopy. We have 
found that as the sample goes superconducting, not only is there 
spectral weight transfer from the gap region as in BCS theory, but 
along the T-M direction there is also some spectral weight transfer 
from higher binding energies resulting in a dspectral dip at about 
-—90 meV relative E-. The total spectral weight decreases along 
the T-M direction, but actually increases along the I-X direction. 
This temperature dependent spectral transfer is discussed in terms 
of (1) a two to three dimensional phase transition from RVB theory; 
(2) a manifestation of the electron-boson interaction in the form of 
a“F oscillations; and (3) conformity with the theory of Van Hove 
singularities. The latter are particularly attractive in that there are 
several other observations possibly explained by them: (1) the ob- 
servation that the magnitude of the gap is anisotropic in the a-b 
plane: (2) the observation that for overdoped samples the magni- 
tude of D appears to fall off faster then T.. 25 refs., 8 figs., 1 tab. 


1134 (LA-UR-91-3463) Laser deposition and laser modifi- 
cation of high-temperature superconducting thin films. Dye, 
R.C.; Foltyn, S.R.; Nogar, N.S.; Wu, X.D.; Peterson, E.J.; Muen- 
chausen, R.E. Los Alamos National Lab., NM (United States). 
[1991]. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911047-8: 180. 
meeting of the Electrochemical Society, Phoenix, AZ (United 
States), 13-18 Oct 1991). Order Number DE92002518. Source: 
OSTI; NTIS; GPO Dep. 
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Applications of high-temperature superconductors (HTSC) may 
require epitaxial films with T.>77 K, and Je>10® Avem*®. In situ 
pulsed laser deposition (PLD) is suitable for fabrication of such 
films. We report parametric studies on the effect of laser and pro- 
cessing parameters on the crystallinity, epitaxy and electrical 
Properties of laser-deposited HTSC thin films. In addition, several 
laser-based processes were used to modify the electrical proper- 
ties (T-and Jc) of PLD thin films. A direct-write laser heating (1.06 
um at ~0.5 kW/cm? for ~5 min) process in an oxygen atmosphere 
at +590 Torr was shown to selectivity regenerate high-T. material 
in microscopic domains from films that were partially deoxy- 
genated. In separate work, electrical responses and crystallinity of 
HTSC films were measured as a function of excimer laser expo- 
sure using fluences in the range 20-150 mJ/cm*. The critical 
current and boundary layer could be modified with a high degree of 
accuracy. 17 refs., 4 figs. 


1135 (LBL-28243) Cyclic tatigue-crack propagation in ce- 
ramics: Long and small crack behavior. Steffen, A.A. (Lawrence 
Berkeley Lab., CA (United States)); Dauskardt, R.H.; Ritchie, R.O. 
Lawrence Livermore National Lab., CA (United States). Dec 1989. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098. (CONF-900764-3: Fatigue '90: 4th in- 
ternational conference on fatigue and fatigue thresholds, Honolulu, 
HI (United States), 15-20 Jul 1990). Order Number DE92000899. 
Source: OSTI; NTIS; GPO Dep. 

Stress/lite (S/N) and cyclic fatigue-crack growth properties are 
studied in a Mg-PSZ, with particular reference to the role of crack 
size. S/N data from unnotched specimens show markedly lower 
lives under tension-compression compared to tension-tension load- 
ing; “fatigue limits” (at 10° cycles) for the former case approach 
50% of the tensile strength. Under tension-tension loading, cyclic 
crack-growth rates of “long” (> 3 mm) cracks are found to be 
power-law dependent on the stress-intensity range AK with a 
fatigue threshold, AKy,,, of order 50% K-. Conversely, naturally- 
occurring “small” (1 to 100 yum) surtace cracks were observed to 
grow at AK levels some 2 to 3 times smaller than AKy,,. The impli- 
cations of such data for structural design with ceramics is briefly 
discussed. 21 refs., 3 figs., 1 tab. 


1136 (LBL-31073) Computer modeling of Y-Ba-Cu-O thin 
film deposition and growth. Burmester, C. (Lawrence Berkeley 
Lab., CA (United States)); Gronsky, R.; Wille, L. Lawrence Berke- 
ley Lab., CA (United States). Jul 1991. 7p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense. Washing- 
ton, DC (United States). DOE Contract ACO3-76SF00098. DARPA 
Grant MDA972-88-J-1002. (CONF-910580-6: international conter- 
ence on advanced materials (ICAM 91), Strasbourg (France), 
27-31 May 1991). Order Number DE92002097. Source: OSTI; 
NTIS; GPO Dep. 

The deposition and growth of epitaxial thin films of YBa,Cu,07 
are modeled by means of Monte Carlo simulations of the deposi- 
tion and diffusion of Y, Ba, and Cu oxide particles. This 
complements existing experimental characterization techniques to 
allow the study of kinetic phenomena expected to play a dominant 
role in the inherently non-equilibrium thin film deposition process. 
Surface morphologies and defect structures obtained in the 
simulated films are found to closely resemble those observed ex- 
perimentally. A systematic study of the effects of deposition rate 
and substrate temperature during in-situ film fabrication reveals 
that the kinetics of film growth can readily dominate the structural 
formation of the thin film. 16 refs., 4 figs. 


1137 (PNL-SA-16936) A model of toughening effects in 
whisker-reinforced composites. Hoagland, R.G. (Washington 
State Univ., Puliman, WA (United States). Dept. of Mechanical and 
Materials Engineering); Henager, C.H. Jr. Pacific Northwest Lab., 
Richland, WA (United States). [1991]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE92000226. Source: OSTI; NTIS; GPO Dep. 

A numerical approach is presented that lends itself to modeling 
the screening or antiscreening effects due solely to modulus differ- 
ences of a discrete array of whiskers in an elastic matrix. The 
method is applied to single whiskers, and to examining the issue of 
whisker orientation of the toughness of ceramic composites. The 


model results indicate that crack-tip shielding due to modulus de- 
fect interactions occurs when the reinforcement has a higher 
modulus than the matrix material, and that anti-shielding occurs for 
the opposite case. Results for a single whisker located at the crack- 
tip (maximum effect) indicate that the crack-tip stress intensity is 
reduced by about 10% when a modulus ratio of four is assumed 
Calculations performed with whisker arrays demonstrate pro- 
nounced effects of whisker orientation on the crack-tip screening, 
being larger for whiskers oriented perpendicular to the crack plane, 
as expected. Ordered whisker arrays produce larger and more uni- 
form screening than do random whisker arrays. 16 refs., 10 figs. 


1138 (SAND-91-0153C) Nonlinear optical properties of 
new KTiOPO, isostructures. Phillips, M.L.F. (Sandia National 
Labs., Albuquerque, NM (United States)): Harrison, W.T.A.; Stucky, 
G.D. Sandia National Labs., Albuquerque, NM (United States) 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States) 
DOE Contract AC04-76DP00789. Contract DMR 88-21499. (CONF- 
9107115-52: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE92001708. Source: OSTI; NTIS; GPO Dep 

The atomic structures of the nonlinear optical materials potas- 
sium titanyl phosphate (KTIOPO,, or KTP) and potassium titanyl 
arsenate (KTIOAsO,) feature one-dimensional channels through 
which the potassium ions are relatively free to migrate. lon ex- 
change results when these materials are immersed in molten salts 
containing alkali metal! ions. Sodium, lithium and silver all exchange 
readily for K* single crystals of both KTP and KTA to yield the ex- 
changed derivatives Na.g9sK 9s TIOPO, (NaTP), Na.gs3K +7 TIOAsO, 
(NaTA) . Ag 85 K 15 TOPO, (AgTP) , Ag 98 K 02 TIOASO, (AgTA) 5 
Li 4sK ss TIOPO, (KLTP), and Li a6K 54 TIOASO, (KLTA), which are 
all KTP isostructures. The optical nonlinearities (measured as SHG 
intensities) of the limiting compositions in the NaTA, KLTP, and 
KLTA systems are similar to that of KTP, but are much smaller in 
NaTP, AgTP and AgTA. Single crystal X-ray data have revealed 
differences in coordination of the mobile cations to oxygen atoms 
linking the TiOg groups in these compounds, and these differences 
correlate with changes in optical nonlinearity. The observed nonlin- 
earities can be rationalized if they are viewed as being dependent 
on the degree to which delocalized charge-transfer excited state 
character can be mixed into ground state bonding and nonbonding 
orbitals in the TiO, chains. The relative lack of association of Na* 
and Li* ions with these chains in NATA, KLTP, and KLTA allows 
extensive excited state delocalization, and thus significant elec- 
tronic hyperpolarizability. 13 rets., 5 figs., 3 tabs. 


1139 (SAND-91-1474C) Shock-compression properties of 
ceramics. Grady, D. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 18p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
91102284: 13. AIRAPT international conference on high pressure 
science and technology, Bangalore (India), 7-11 Oct 1991). Order 
Number DE92002360. Source: OSTI; NTIS; GPO Dep. 

High-resolution, time-resolved shock compression measurements 
have been performed on high-strength monolithic ceramics to as- 
sess equation-of-state, phase transformation and flow properties. A 
substantial base of data has been obtained on a range of ceramics 
including aluminium nitride, aluminum oxide, boron carbide, silicon 
carbide, titanium diboride and zirconium dioxide. These data pro- 
vide material response properties for nonlinear elastic compliance, 
pressure-induced phase transformation, shear strength and tensile 
fracture strength. 14 refs., 8 figs. 


1140 (UCRL-JC—105893) The acute spectral structure of 
single-domain YBa2Cu3,0¢ 9. Tobin, J.G. (Lawrence Livermore 
National Lab., CA (United States)); Solal, F.R.; Fluss, J.M.; Olson, 
C.G.; Gu, C.; Liu, J.Z. Lawrence Livermore National Lab., CA 
(United States). Jan 1991. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
910190-5: Workshop on electronic structures and mechanisms for 
high temperature superconductivity, Miami, FL (United States), 3-9 
Jan 1991). Order Number DE92002643. Source: OSTI; NTIS; 
INIS; GPO Dep. 





ERA Vol. 17, No. 1 189 





36 MATERIALS 
3602 Ceramics. Cermets, and Refractories 





Extraordinarily sharp spectral features at binding energies near 
1eV have been observed in the photoemission spectra of un- 
twinned, single crystal YBazCu3QO¢ 9. This is the first observation of 
such distinctive electronic structure away from the near-Fermi En- 
ergy regime, It suggests that the entire valence band electronic 
structure. not merely the Fermiology, may provide insight into the 
nature of high temperature superconducting cuprates. 10 refs., 5 
figs 


3606 Other Materials 


Refer also to citation(s) 32, 74. 481, 484. 495. 680. 805, 1078, 
1103, 1105. 1130, 1238, 1307. 1310, 1349, 1380, 1384. 1420, 
1427, 1651, 2278, 2331. 2503, 2508 


1141 (CONF-881244-11) Pulsed CO, laser processing of 
thin ion-implanted silicon layers. James, R.B. (Sandia National 
Labs.. Livermore, CA (United States)): Christie. W.H. Oak Ridge 
National Lab., TN (United States). [1988]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From LASERS '88: 10th international conference on 
lasers and applications: Lake Tahoe, NV (United States); 5-9 Dec 
1988. Order Number DE92001686. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We show that extremely shallow (< 800 A) melt depths can be 
easily obtained by irradiating a thin heavily doped silicon layer with 
a CO>z laser pulse. Since the absorption of the CO. laser pulse is 
dominated by free-carrier transitions, the beam heating occurs pri- 
marily in the thin degenerately doped film. For CO2 pulse-energy 
densities exceeding a threshold value, surface melting occurs and 
the reflectivity of the incident laser pulse increases abruptly to 
about 90%. This large increase in the reflectivity acts like a switch 
to reflect almost all of the energy in the remainder of the pulse, 
thereby greatly reducing the amount of energy available to drive 
the melt front to deeper depths in the material. Transmission elec- 
tron microscopy shows no extended defects in the near-surface 
region after laser irradiation, and van der Pauw electrical measure- 
ments verify that 100% of the implanted arsenic dopant is 
electrically active. 8 refs., 3 figs., 1 tab. 


1142 


(CONF-9109104—1) Textures and morphologies of 
chemical vapor deposited (CVD) diamond. Clausing, R.E. (Oak 


Ridge National Lab., TN (United States)); Heatherly, L.; Horton, 
L.L.; Specht, E.D.; Begun, G.M.; Wang, Z.L. Oak Ridge National 
Lab., TN (United States). [1991]. 20p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 2. 
European conference on diamond, diamond-like and related coat- 
ings; Nice (France); 2-6 Sep 1991. Order Number DE92001969. 
Source: OSTI; NTIS; GPO Dep. 

The textures, surface morphologies, structural perfection, and 
properties of diamond films grown by activated chemical vapor 
deposition (CVD) vary greatly with the growth conditions. The evo- 
lution of two commonly observed polycrystalline morphologies, 
which give rise to <110> textures, will be described as well as the 
development of four films grown to produce <100>, <111>, and 
“near <100>” textures with various combinations of growth facets. 
These films were grown to test models of texture development. 
Films free of twins, microtwins, and stacking faults are deposited 
when only [100] facets are permitted to grow. In polycrystalline ma- 
terials, special conditions must be met to avoid the formation of 
planar defects at the peripheries of individual crystallites. The pla- 
nar defects grow from [111] or mixed microfaceted surfaces. 
Twinning plays an important role in growth of [111] faceted 
surfaces. The films have been characterized with Raman spec- 
troscopy, x-ray diffraction, transmission electron microscopy (TEM), 
scanning electron microscopy (SEM), and optical methods. 13 
refs., 7 figs. 


1143 (DOE/CE/40908—2) Proof of concept test and evalua- 
tion, Lasentec refining sensor: Progress report, October 1, 
1990—April 30, 1991. Anderson, J.E. Herty Foundation, Savannah, 
GA (United States). May 1991. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-89CE40908. 
Order Number DE92001744. Source: OSTI; NTIS; GPO Dep. 


The PAR-TEC 100. a particle size analyzer manufactured by 
Lasentec. Inc., is being evaluated as a sensor for in-line monitoring 
of fiber development during refining. The approach used is to beat 
softwood pulp in a Valley beater to produce a three point beater 
curve and to compare PAR-TEC measurements on those samples 
with Canadian Standard Freeness, Kajaani fiber length and coarse- 
ness, as well as tensile, wet tensile and tear strength. There is a 
very good positive correlation between PAR-TEC 100 scan counts 
mean size and tensile index; and a strong negative correlation to 
Canadian standard freeness, and Kajaani fiber length when evalu- 
ating Valley beater fiber development. There is a positive relation 
between the results of analyzing the individual Bauer-McNett fiber 
fractions with both the Kajaani 100 and PAR-TEC 100. These re- 
sults indicate that the PAR-TEC 100 measures a complex value of 
fiber size, which under the correct circumstances is directly related 
to Kajaani arithmetic average fiber length. 16 figs. 


1144 (DOE/CE/40908-T1) Proof of concept test and evai- 
uation, Lasentec refining sensor: Annual progress report, 
September 30, 1989-September 30, 1990. Anderson, J.E. Herty 
Foundation, Savannah, GA (United States). Jul 1991. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-89CE40908. Order Number DE92001743. Source: OSTI; 
NTIS; GPO Dep. 

The Scanning Laser Microscopes (SLM) LAB-TEC 150 and PAR- 
TEC 200, were evaluated as instruments for monitoring fiber 
development during refining. The LAB-TEC 150 did not produce re- 
peatable results which could be related to fiber development, as 
measured by Canadian Standard Freeness or hand sheet physical 
strength properties. The PAR-TEC 200 was found to correlate to 
strength development (Burst and Tensile Indices) during the first 
stages of laboratory Valley beating of bleached hardwood and soft- 
wood pulps. Preliminary testing of the PAR-TEC 200 in a pilot 
scale refining circuit was inconclusive. The influence of several pro- 
cess variables on instrument readings was investigated including 
flow rate, probe position and consistency. It is likely that a dual 
sensor system would be required in a commercial mill environment, 
to eliminate the effect of process variables. The next phase of the 
evaluation and development program will include two investiga- 
tions: (1) A more scientific evaluation of which changes in fiber 
morphology the sensor is detecting during refining, and (2) a con- 
tinuation of the in-line development; with a goal of eliminating 
process flow variables, and more accurately monitoring fiber devel- 
opment, by the use of two sensors, one before and after refining. 


1145 (DOE/ER/12117-1) Cationically polymerizable 
monomers derived from renewable sources: Progress report, 
February 1, 1991—October 1, 1991. Crivello, J.V. Rensselaer 
Polytechnic Inst., Troy, NY (United States). Dept. of Chemistry. 1 
Oct 1991. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER12117. Order Number 
DE92000974. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to make use of products obtained 
from renewable plant sources as monomers for the direct produc- 
tion of polymers which can be used for a wide range of plastic 
applications. In this report is described progress in the synthesis 
ard polymerization of cationically polymerizable monomers and 
oligomers derived from botanical oils, terpenes, natural rubber, and 
lignin. Nine different botanical oils were obtained from various 
sources, characterized and then epoxidized. Their photopolymer- 
ization was carried out using cationic photoinitiators and the 
mechanical properties of the resulting polymers characterized. Pre- 
liminary biodegradation studies are being conducted on the 
photopolymerized films from several of these oils. Limonene was 
cationically polymerized to give dimers and the dimers epoxidized 
to yield highly reactive monomers suitable for coatings, inks and 
adhesives. The direct phase transfer epoxidation of squalene and 
natural rubber was carried out. The modified rubbers undergo 
facile photocrosslinking in the presence of onium salts to give 
crosslinked elastomers. 12 refs., 3 figs., 10 tabs. 


1146 (DOE/ER/45232-T1) [Thermophysical properties of 
materials): Final report. California Univ., Los Angeles, CA (United 
States). [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-86ER45232. Order Number 
DE91018270. Source: OSTI; NTIS; GPO Dep. 
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This report briefly discusses publications on thermophysical 
properties of materials for the contract FG03-86ER45232. (JL) 


1147 (DOE/ER/45278-5) [Detect studies in II-V thin film 
semiconductors]: Progress report, 1990-1991. Cornell Univ., 
Ithaca, NY (United States). [1991]. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER45278. 
Order Number DE92000052. Source: OSTI; NTIS; GPO Dep. 

Our primary research objective in 90/91 has been to continue 
studying misfit dislocation confinement by patterning substrates into 
mesas before the epitaxial growth of strained layers. This report 
presents progress for many of the areas of our research. (JL) 


1148 (DOE/ER/45330—-4) Excitons in semiconducting 
superlattices, quantum wells, and ternary alloys: Progress re- 
port, September 15, 1990-September 14, 1991. Sturge, M.D. 
(Dartmouth Coll., Hanover, NH (United States)); Nahory, R.E.; 
Tamargo, M.C. Dartmouth Coll., Hanover, NH (United States). 15 
Aug 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER45330. Order Number 
DE91018805. Source: OSTI; NTIS; GPO Dep. 

It is now possible to fabricate semiconducting layered structures 
with precisely defined layer thicknesses down to one monolayer 
(two atomic diameters). An example is the “superlattice” (SL) struc- 
ture, in which two semiconductors with different band gaps are 
interleaved. The electronic properties of the SL are quite different 
from those of the constitutents and offer interesting new possibili- 
ties both in device design and in basic physics. This proposal aims 
to improve our understanding of optically excited states (“excitons” 
and “electron-hole plasmas”) in a particular class of these struc- 
tures: the so-called “Type 2 indirect” SL's in which the electron and 
hole created by optical excitation are separated both in real and in 
momoentum space. Time-resolved tunable laser spectroscopy, with 
and without external perturbations such as magnetic field, electric 
field, and uniaxial stress, are used principally to study the following 
phenomena. 1. Exciton states in SLs with only a few atomic layers 
per period, for which the familiar “effective mass model” of semi- 
conductor states breaks down. 2. The electron-hole plasma which 
forms when the excitation density is high. This plasma may be in a 
liquid state at low temperatures. In the short period superlattices 
are our primary concern, electrons and holes are spatially sepa- 
rated, leading to internal electric fields which might be expected to 
have a pronounced effect on the plasma properties. 


1149 (DOE/ER/60522-5) Development and application of 
photosensitive device systems to studies of biological and or- 
ganic materials: Second year progress report, January 1, 
1991—December 31, 1991. Gruner, S.M.; Reynolds, G.T. Princeton 
Univ., NJ (United States). Joseph Henry Labs. 23 Jul 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60522. Order Number DE92002722. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the progress of the second year of a 3- 
year DOE grant DE-FG-02-87ER60522 for the fiscal period 1/1/91 
to 12/31/91 as of July 1991. The overall goals of the grant are to 
develop novel instrumentation and techniques for the performance 
of biological and materials research and to apply the new develop- 
ments to basic biological and materials research problems. Since 
the last progress report, dated July 1990, there has been signifi- 
cant progress on most of the originally proposed instrumentation 
and applications research. The overall research goals proposed for 
the next year have not changed from those originally listed. A 
prototype large area CCD x-ray detector was assembled and eval- 
uated at the CHESS synchretron facility. Fiber optic CCD coupling 
methods have been developed and are being applied to in-house 
detector needs. Novel detector control and calibration software was 
developed and refined. Novel high pressure x-ray diffraction and 
dilatometric apparatus were designed and built, and are being 
applied to the study of membrane-lipid phase behavior. A time- 
resolved x-ray diffraction study of lipid phase transitions was used 
to demonstrate that conventual calorimetry does not accurately de- 
termine the phase transition parameters. The elastic properties of 
amphiphilic layers were studied both theoretically and experimen- 
tally. A  re-entrant hexagonal-lamellar-hexagonal lipid phase 
transition was discovered and studied. Each of these accomplish- 
ments are detailed. 


1150 (EGG-M-90257) An electrical network analogous 
technique for measuring thermophysical properties of conduc 
tive materials. Ortiz, M.G.; Freed, S.M.; Gosswiller, M.A. EG and 
G Idaho, Inc., Idaho Falls, ID (United States). [1990]. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-761D01570. (CONF-900971-3: 12. European conference on 
thermophysical properties: ECTP-12, Vienna (Austria), 24-28 Sep 
1990). Order Number DE91018714. Source: OSTI; NTIS; GPO 
Dep. 
In this novel measurement technique, a sample of conducting 
continuous material is modeled as an electrical network. The elec- 
trical resistance of the sample is measured between several 
selected locations on its surface, which are reflected in the network 
model as outer leads. The model yields a set of non-linear alge- 
braic equations in which the right hand side corresponds to an 
experimental external measurement of resistance. The solution of 
the system yields a mapping of the electrical resistance throughout 
the material sample. A carefully controlled calibration process iden- 
tifies the dependence of electrical resistance on temperature for the 
specific material sample. The sample is then subjected to heating 
or cooling to generate a non-uniform temperature distribution within 
it. The electrical resistance is then measured as a function of time, 
and in steady state. The solution of the network equations provides 
a spatial mapping of the electrical resistance and thus the temper- 
ature of the sample, both as a function of time, and in steady state. 
These measurements provide enough information to evaluate the 
thermal conductivity of the material sample as a function of space 
and temperature. The technique is particularly suited for composite 
non-isotropic materials, material samples of irregular shape, and 
materials for high temperatures applications, where such measure- 
ments are otherwise very difficult. A selected exploratory 
experiment and the corresponding calculations are presented to 
demonstrate the technique's feasibility and accuracy. 1 ref., 8 figs. 


1151 (KCL-KUITU-14) Effects of pulpstone grits in wood 
grinding. Sandaas, E. Finnish Pulp and Paper Research Inst., Es- 
poo (Finland). 1991. 13p. Project KTM-201/881/87. Order Number 
DE92715516. Source: OSTI; NTIS (US Sales Only). 

KUITU Research Programme. 

Interest in grinding has increased in recent years as the demand 
for mechanical pulps has grown. The grinding process has been 
improved but little attention has been given to developing the pulp- 
stones. Pressurized grinding and the need of energy preservation 
put greater demands on the pulpstone materials. The aim of this 
investigation was to clarify what happens in the grinding zone dur- 
ing grinding, i.e. to find out how grinding frequency, amplitude of 
deformation and grit size affect the grinding results, as well as to 
find a pulpstone composition providing a low specific energy re- 
quirement at acceptable pulp properties. The energy requirement 
at grinding can be affected by varying the grinding frequency and 
by varying the amplitude of deformation during the fibre releasing 
process. The grinding frequency can be studied by changing the 
peripheral speed of the pulpstone or by changing the grit distribu- 
tion, i.e. the number of grits per square unit. The grinding 
amplitude can be studied for example by changing the size of the 
grits. In this work the grit distribution, grit size, and two-sized grit 
mixtures have been studied. The material of the pulpstones manu- 
factured for the trials was concrete reinforced with steel fibres and 
the grit material was aluminiumoxide. The results show that the 
grinding process can be made mode efficient, i.e. the specific en- 
ergy/strength ratio can be decreased, by lowering the peripheral 
speed or by mixing grits of two sizes in the pulpstone. 


1152 (KU-HCOE-FL2-R-91-09) The internal strain parame- 
ter of indium antimonide. Cousins, C.S.G. (Exeter Univ. (UK). 
Dept. of Physics); Sheldon, B.J.; Gerward, L.; Sethi, S.A.; Staun 
Olsen, J. Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1991. 
19p. Order Number DE92604821. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The internal strain parameter of InSb has been measured by ob- 
serving the stress dependence of the integrated intensity of the 
weak 006 reflection, with the compressive stress along the [lanti 
10] axis. (orig/WL). 


1153 (KU-HCOE-FL2-R-91-11) Nonlinear gain suppression 
in semiconductor lasers due to carrier heating. Willatzen, M. 
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(TFL Telecommunications Research Lab., Hoersholm (Denmark)); 
Uskov, A.; Moerk, J.; Olesen, H.; Tromborg, B.; Jauho, A.P. 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1991. 13p. Order 
Number DE92604822. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a simple model for carrier heating in semiconductor 
lasers, from which the temperature dynamics of the electron and 
hole distributions can be calculated. Analytical expressions for two 
new contributions to the nonlinear gain coefficient « are derived, 
which reflect carrier heating due to stimulated emission and free 
carrier absorption. In typical cases, carrier heating and spectral 
holeburning are found to give comparable contributions to nonlin- 
ear gain suppression. The results are in good agreement with 
recent measurements on InGaAsP laser diodes. (orig.). 


1154 (LA-UR-91-2940) Support of the NATO Effects Task 
Group by Los Alamos National Laboratory. Lyons, P.B. Los 
Alamos National Lab., NM (United States). [1991]. 41p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (LA-UR-91-990;CONF-9109277-1: 1991 Nuclear 
Effects Task Group (NETG) annual meeting, Munich (Germany), 
Sep 1991). Order Number DE92000251. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A method is outlined for measuring the transient attenuation of 
optical fibers and/or cables exposed to a pulse of radiation 
(gamma rays, x-rays, electrons, protons, neutrons, etc). It can be 
employed to determine the level of radiation-induced attenuation (in 
units of dB/km as a function of time) produced in single-mode or 
multi-mode optical fibers, in either cabled or uncabled form, due to 
pulsed exposure to radiation. Co® radiation-induced attenuation is 
measured by optical time domain reflectometry (OTDR) techniques 
and compared to conventional optical throughput measurements. 
Relative advantages and disadvantages of the OTDR technique 
are discussed. 


1155 (LBL-28974) Vertical bridgman and gradient freeze 
growth of II-V compound semiconductors. Bourret, E.D. 
Lawrence Berkeley Lab., CA (United States). Jul 1990. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-901105-129: Fall meeting of the Materi- 
als Research Society (MRS), Boston, MA (United States), 24 Nov - 
1 dec 1990). Order Number DE92000893. Source: OSTI; NTIS; 
GPO Dep. 

Major improvements in the structural and electrical perfection of 
single crystals of IIl-V compound semiconductors have been 
achieved by using new vertical Bridgman-type and vertical gradient 
freeze techniques. A general review of experimental set-ups used 
for growth of large diameter crystals of GaP, InP and GaAs is pre- 
sented. Crystal properties and characteristic features are discussed 
to illustrate advantages and disadvantages of the vertical 
Bridgman-type growth techniques. 22 refs., 5 figs. 


1156 (LBL-30690) Hexagonal phase in tensile LPCVD 
poly-Si film. Nguyen, T. Lawrence Berkeley Lab., CA (United 
States). Jul 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Contract F49620-87-K- 
0001. (CONF-910870-23: 49. Electron Microscopy Society of 
America (EMSA) annual meeting, San Jose, CA (United States), 4- 
9 Aug 1991). Order Number DE92002156. Source: OSTI; NTIS; 
GPO Dep. 

This report discusses the microstructure, and phase transforma- 
tion of hexagonal phase tensile LPCVD poly-silicon films. (JL) 


1157 (LBL-31122) Two-dimensional nuclear magnetic res- 
onance studies of molecular structure in liquids and liquid 
crystals. Rucker, S.P. Lawrence Berkeley Lab., CA (United 
States). Jul 1991. 205p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE92000959. Source: OSTI; NTIS; GPO Dep. 

Magnetic couplings between protons, such as through-space 
dipole couplings, and scalar J-couplings depend sensitively on the 
Structure of the molecule. Two dimensional nuclear magnetic reso- 
nance experiments provide a powerful tool for measuring these 
couplings, correlating them to specific pairs of protons within the 
molecule, and calculating the structure. This work discusses the 
development of NMR methods for examining two such classes of 


problems — determination of the secondary structure of flexible 
molecules in anisotropic solutions, and primary structure of large 
biomolecules in aqueous solutions. 201 refs., 84 figs., 19 tabs. 


1158 (MLM-3706(OP)) Quantitative nondestructive den- 
sity determinations of very low-density carbon foams. 
Moddeman, W.E. (EG and G Mound Applied Technologies, Mi- 
amisburg, OH (United States)); Kramer, D.P.; Firsich, D.W.; 
Trainer, P.D.; Back, P.S.; Smith, S.D.; Deal, W.R.; Salerno, R.F.; 
Koehler, F.A.; Hughes, M.E.; Yancey, R.N. EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (United States). [1991]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-88DP43495. (CONF-9107112-3: Review of 
progress in quantitative nondestructive evaluation (NDE), 
Brunswick, ME (United States), 28 Jul - 2 aug 1991). Order Num- 
ber DE92002031. Source: OSTI; NTIS; GPO Dep. 

The carbon density and the carbon distribution in low-density 
foams that were manufactured by a modified salt-replica process 
were determined by bulk measurements of weight and volume and 
by x-ray computed tomography (CT). When determining the carbon 
density, both methods yielded similar results, however, the high 
spatial resolution of CT was found to yield nondestructive quantita- 
tive information on the carbon distribution that was not available 
from bulk measurements. The highest and lowest foam densities 
were found to occur at the edges and the interior, respectively. The 
carbon density at the edge was found to be a few percent up to 20 
percent higher than the average foam density. The percentage of 
carbon buildup at the edge was determined to be inversely propor- 
tional to the foal density, and in addition, the gradient compared 
favorably with calculations from Fick’s second low of diffusion. A 
calculated diffusion coefficient was interpreted in terms of foam 
manufacturing in the modified salt-replica process. 6 refs., 5 figs., 1 
tab. 


1159 (NRCN-589) Metal impregnation influence on the 
adsorbents efficiency towards radioiodine (respirator filters 
adsorbents). Rotem, H. Israel Atomic Energy Commission, Beer- 
sheba (Israel). Nuclear Research Center-Negev; Ben-Gurion Univ. 
of the Negev, Beersheba (israel). Jan 1990. 80p. (In Hebrew). Or- 
der Number DE92604823. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This work investigates the penetration depth of airborne radioio- 
dine through beds of solid porous adsorbent. An important part of 
this work was developing an experimental test bench for testing ad- 
sorbents under flow conditions (dynamic adsorption). We focused 
on adsorbents used in commercial respirator filters, for practical 
reasons. Test conditions simulated respirators service conditions in 
two concentration ranges: (a) most tests were run in the radiotoxic 
concentration range. (b) few tests were run in the chemotoxic con- 
centration range. The main findings are: (a) the porous adsorbents 
tested have adsorption characteristics that dacrease exponentially 
with bed depth. (b) metal ions impregnations increase radioiodine 
adsorption. (c) it seems that the ‘Israeli’ respirator filter doesn’t pro- 
tect against radioactive iodine. (d) the most efficient radioiodine 
respirator filter is Draeger’s 'Reaktor’ filter. For practical reasons al- 
most all other filters have sufficient decontamination factors. (e) our 
experimental test bench is reliable and safe in use. (author). 


1160 (NRCN-604) Deposition from gas-phase of boron- 
carbide on graphite. Dariel, M.; Agam, S.; Leibovits, O.; Edelstein, 
D. Israel Atomic Energy Commission, Beersheba (Israel). Nuclear 
Research Center-Negev. Jan 1990. 47p. (In Hebrew). Order Num- 
ber DE92604815. Source: OSTI; NTIS (US Sales Only); INIS. 

Deposition of boron-carbide on graphite was investigated, as a 
step in the development of carbon fibers/boron-carbide composite. 
Experiment were first conducted in a ‘hot-wall’ reactor, then in a 
‘cold-wall’ reactor, which enables better process control and higher 
tempratures. Various susceptor configurations were utilized as to 
enable adequate characterization, good material yield, process 
simplicity, and reproducibility of the results. 


1161 (SAND-91-1297) Perforation of SIFCON slabs. 
Young, E.R. Sandia National Labs., Albuquerque, NM (United 
States). Aug 1991. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE91018609. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
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Perforation experiments were conducted with 25.4-mm-diameter, 
0.50-kg, 3.0-caliber radius head, ogival nose rods and 178-mm- 
thick SIFCON slabs with 140-MPa (20-ksi) unconfined compressive 
strength. For impact velocities between 300 and 1,100 mvs, the 
data show that the residual velocity for SIFCON was similar to that 
found with a standard concrete design with unconfined compres- 
sive strength of 140 MPA (20 ksi). These results are explained 
qualitatively with post-test observations and triaxial material experi- 
ments. 10 refs., 11 figs., 5 tabs. 


1162 (UCRL-JC—108125) Investigation of strain biretrin- 
gence and wavefront distortion in 001 plates of KD2P0O,. De 
Yoreo, J.J.; Woods, B.W. Lawrence Livermore National Lab., CA 
(United States). 26 Aug 1991. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9107115—55: Society of Photo-Optical Instrumentation En- 
gineers (SPIE) meeting, San Diego, CA (United States), 21-26 Jul 
1991). Order Number DE92002191. Source: OSTI; NTIS; GPO 
Dep. 

When 001 plates of KD2PO, (KD*P) are used in Pockels cells, 
strain induced refractive index variations result in beam depolariza- 
tion and transmitted wavefront distortion. The depolarization is 
determined by the induced birefringence while the wavefront distor- 
tion is controlled by the average index shift. Here we show that the 
birefringence is determined by the shear stress in the xy-plane of 
the crystal while the average index shift depends only on the nor- 
mal stresses. Furthermore, for depolarization losses of 0.1 to 1.0% 
and wavefront distortion of 0.1 to 1.0, the critical range of stress 
is 105 to 10®© Pa. We also present measured depolarization loss 
and wavefront distortion profiles for 5, 16 and 27cm, 95% deuter- 
ated, KD*P crystals. Using the analysis described above we show 
that the maximum internal stresses in the crystals are within the 
critical range, but that the area averaged stresses are substantially 
lower. We find that crystals from different locations along the length 
of a boule have similar strain birefringence and wavefront distortion 
profiles indicating that the growth conditions which generate the in- 
ternal strain persist throughout much of the growth history of the 
boule. Finally, we discuss potential sources of strain in KD*P. 8 
refs., 3 figs. 


1163 (UFPE-DEN-M-38/87) Gamma radiation effect on 
vulcanized synthetic rubber. Santos, L.G. dos. Pernambuco 
Univ., Recife, PE (Brazil). Dept. de Energia Nuclear. 1987. 18p. (In 
Portuguese). Order Number DE92602825. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Samples of polybutadiene were irradiated with gamma radiation, 
using cobalt-60 source, with time interval up to 20 days. Tensile- 
deformation tests carried out in physics testing machine, shown 
mechanical hardening induced by radiation, followed by reduction 
of breaking stress and ultimate elongation. (M.C.K.). 


1164 (UM-P-91/48) The increase in leakage current in 
segmented silicon detectors exposed to 1.2 MeV neutrons 
while reverse biased. Bardos, R.; Gorfine, G.; Taylor, G.; Tovey, 
S. Melbourne Univ., Parkville (Australia). School of Physics. 12 Jun 
1991. 38p. Order Number DE92604835. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Segmented silicon detectors from the UA2 experiment have 
been exposed to beams of neutrons resulting in fluences in the 
range 1012 to 10'S n cm-?. The mean energy of the neutrons was 
about 1 MeV. The detectors were reverse biased and the leakage 
currents were recorded throughout the irradiation and for several 
months afterwards. Corrections are made for temperature varia- 
tions. The amount of self annealing has been directly determined. 
The study results in a mean damage coefficient of 1.5 x 10-'© A 
cm. 5 refs., 3 tabs., 17 refs. 
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Refer also to citation(s) 29, 35, 38, 48, 49, 52, 81, 246, 267, 318, 
319, 398, 571, 810, 1003, 1251, 1252, 1253, 1380, 1643, 1645, 
1651, 1660, 1750, 1805, 1904, 1944 


1165 (ANL/CP-73007; Standard method for toxic PCB 
congener analysis. Erickson. M.D. Argonne National Lab.. IL 
(United States). [1991] 6p. Sponsored by USDOE. Washington 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9110209-1: 1991 Electric Power Research Institute (EPRI) 
meeting, Baltimore. MD (United States), 8-11 Oct 1991). Order 
Number DE91018562. Source: OST!: NTIS: GPO Dep 

The use of Toxic Equivalent Factors (TEFs) for dioxins and fu- 
rans has recently expanded to include the co-planar PCBs which 
have similar toxicological properties. In the ad hoc application of 
PCB TEFs, researchers have utilized PCB concentration data ob- 
tained by a number of different methods. As the use of PCB TEFs 
expands into more formal applications, methods for these relatively 
minor components of Arociors need to be standardized to ensure 
accuracy and comparability. A standard list of analytes needs to be 
agreed upon, and reliable standards need to be developed and 
made available. A standard method would specify the appropriate 
cleanup, determination, and data reduction techniques. Specific 
recommendations for such a method will be made, and the poten- 
tial problems with implementation will be discussed. 11 refs., 1 tab. 


1166 (ANUCP-73634) New chromatographic materials for 
the separation and concentration of uranium from environ- 
mental matrices. Horwitz, E.P.: Dietz, M.L.: Chiarizia, R.; 
Diamond, H. Argonne National Lab., IL (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911107-34: Winter meeting of 
the American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE92001913. Source: 
OST}; NTIS; INIS; GPO Dep. 

Extraction chromatography, in which an inert support is impreg- 
nated with an extractant solution to form a chromatographic resin, 
combines the specificity of extraction with the ease of operation of 
an ion exchange column, thereby overcoming the principal draw- 
backs of the two methods when used alone. Previous work in this 
laboratory on the design of selective extractants for use in nuclear 
fuel reprocessing and in nuclear waste treatment has led to the de- 
velopment of several new phosphorus-based neutral organic 
extractants. In this report, we examine the use of two of these ma- 
terials as stationary phases in extraction chromatography for the 
isolation of uranium from environmental samples. 2 refs., 2 figs., 1 
tab. 


1167 (BARC—1539) Direct spectrophotometer method for 
the determination of microgram quantities of uranium with 
bromo-PADAP in aqueous and organic waste streams of purex 
and thorex processes. Das, S.K. (Bhabha Atomic Research Cen- 
tre, Bombay (india). Fuel Reprocessing Div.); Rege, S.G.; 
Mukherjee, A.; Ramanujam, A.; Dhumwad, R.K. Bhabha Atomic 
Research Centre, Bombay (India). 1991. 17p. Order Number 
DE92602488. Source: OST!; NTIS (US Sales Only); INIS. 

A sensitive and selective method for the direct spectrophotomet- 
ric determination of microgram amounts of uranium in aqueous as 
well as organic waste and process stream samples has been de- 
veloped. It has been tested on actual purex and thorex process 
stream samples. The spectrophotometric results are also compared 
with the Davies and Gray volumetric results. Uranium forms red- 
violet coloured complex between pH 7-8 with 2-(5-bromo-2 
pyridylazo)-5 diethylaminophenol (bromo-PADAP). The absorbancy 
of the complex is measured at 578 nm. The method is found to be 
quite suitable for the direct estimation of uranium (1-50,g) in pres- 
ence of other impurities and has an average relative standard 
deviation of +-1.5%. Its molar absorbancy is found to be 48000/ 
moVcm for the organic system and 67000/mol/cm for the aqueous 
system. Interference studies, analytical applications and results of 
some process samples are also presented. (author). 13 refs., 5 
tabs. 


1168 (BARC—1542) Use of Th(IV)-arsenazo(Ill) complexa- 
tion for the trace determination of fluoride. Rastogi, R.K. 
(Bhabha Atomic Research Centre, Bombay (india). Fuel Chemistry 
Div.); Mahajan, M.A.; Chaudhuri, N.K. Bhabha Atomic Research 
Centre, Bombay (india). 1991. 21p. Order Number DE92602489. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A spectrophotometric method for the determination of trace 
amounts of fluoride in aqueous solution has been developed. It is 
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based on the back extraction of Th(IV) from its thenoyltrifluoroacet- 
onate complex in benzene by aqueous F~ followed by the 
deviopment of Th-arsenazo(IIl) coloured complex and the measure- 
ment of its absorbance at 662.5 nm. Optimum conditions and effect 
of interfering ions have been studied. Coefficient of variations ob- 
tained are 2.4% and 1.4% in 11 determinations for each at the F- 
concentration level of 0.1 4g per ml and 10 wg per mi respectively. 
An excess of Al(Illi is used for decomplexing Th-fluoride prior to 
the colour formation if the fluoride amount is high. The method is 
useful for the determination of ppm concentration of fluoride in 
aqueous solution obtained after separating fluoride from the sam- 
ple by pyrohydrolysis. (author). 10 refs., 2 figs., 8 tabs. 


1169 (CIEMAT-—663) Spectrographic determination of im- 
purities in ceramic materials for nuciear fusion reactors. Il. 
Analysis of magnesium aluminate. Roca, M.: Rucandio, M.1.; 
Melon, A. Centro de Investigaciones Energeticas. Medioambien- 
tales y Tecnologicas (CIEMAT). Madrid (Spain). 1990. 17p. (in 
Spanish). Order Number DE92602490. Source: OSTI; NTIS (US 
Sales Only): INIS. 

The determination of minor and trace elements in the magne- 
sium aluminate, considered as possible mataerial in thermonuclear 
fusion reactors, has been studied. The concentaration ranges are 
0.1-0.3 % for Ca, Si and Y, and at the ppm level for Co. Cr, Fe, 
Hf. K. Li, Mn, Na, Ni, Sc. Ta, Ti, V and Zr. Atomic emission spec- 
troscopy with direct current arc excitation and photographic 
detection has been employed. For Hf, Ta and Zr the use of 40% of 
copper fluoride as a carrier and of Nb as internal standard provide 
suitable sensitivities and precissions, while for the rest of elements 
the best results are obtained with graphite power in different pro- 
portions and Rb or Sn as internal standard. (Author). 4 refs. 


1170 (CONF-8910223-2) High-sensitivity single-molecule 
fluorescence detection in theory and practice. Mathies, R.A. 
(California Univ., Berkeley, CA (United States). Dept. of Chem- 
istry); Peck, K.; Stryer, L. California Univ., Berkeley, CA (United 
States). Dept. of Chemistry; Stanford Univ., CA (United States). 
Dept. of Cell Biology. [1989]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-88ER60706. From 
BIOTECH USA: 6th annual industry conference and exhibition; San 
Francisco, CA (United States); 2-4 Oct 1989. Order Number 
DE92001995. Source: OSTI; NTIS; GPO Dep. 

The number of emitted photons that can be obtained from a fluo- 
rophore increases with the incident light intensity and the duration 
of illumination. However, saturation of the absorption transition and 
photodestruction place natural limits on the ultimate signal-to-noise 
ratio that can be obtained. Equations have been derived to de- 
scribe the fluorescence-to-background-noise ratio in the presence 
of saturating light intensities and photodestruction. The fluores- 
cence lifetime and the photodestruction quantum yield are the key 
parameters that determine the optimum light intensity and exposure 
time. To test this theory we have performed single molecule detec- 
tion of phycoerythrin (PE). The laser power was selected to give a 
mean time between absorptions approximately equal to the fluores- 
cence decay rate. The transit time was selected to be nearly equal 
to the photodestruction time of ~600 ys. Under these conditions 
the photocount distribution function, the photocount autocorrelation 
function, and the concentration dependence clearly show that we 
are detecting bursts of fluorescence from individual fluorophores. A 
hard-wired version of this single-molecule detection system was 
used to measure the concentration of PE down to 10-'5 M. This 
single-molecule counter is three orders-of-magnitude more sensi- 
tive than conventional fluorescence detection systems. The 
approach presented here should be useful in the optimization of 
fluorescence detected DNA sequencing gels. 17 refs., 4 figs. 


1171 (CONF-9110115—Absts.) Thirty-second ORNL/DOE 
conference on analytical chemistry in energy technology: Ab- 
stracts. Oak Ridge National Lab., TN (United States). [1991]. 85p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 32. Oak Ridge National Labora- 
tory/Department of Energy (ORNL/DOE) conference on analytical 
chemistry in energy technology; Gatlinburg, TN (United States); 1-3 
Oct 1991. Order Number DE91018994. Source: OSTI; NTIS; GPO 
Dep. 


The US Department of Energy (DOE) is faced with a large and 
expensive (long range estimate up to $200 billion) clean-up effort 
at its facilities throughout the US over the next several decades. 
Central to the effort is a credible analytical capability based on 
sampling/analytical methods that are technically sound and cost- 
effective. These methods must be in statistical control, periodically 
performance tested. and their implementation evaluated by experts. 
The environmenta! analytical challenge is being met by the Labora- 
tory Management Branch of the DOE's Office of Environmental 
Restoration and Waste Management through the implementation of 
the Analytical Services Program's three elements: (1) analytical 
support, (2) resource planning, and sample/laboratory data man- 
agement, and (3) quality assurance. 


1172 (DOE/ER/13613-31) Capillary liquid chromatography 
using laser-based and mass spectrometric detection: Techni- 
cal progress report, February 1, 1991—January 31, 1992. 
Sepaniak, M.J.; Cook, K.D. Tennessee Univ., Knoxville, TN (United 
States). Dept. of Chemistry. [1991]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-86ER13613. 
Order Number DE92002428. Source: OSTI; NTIS; GPO Dep. 

The research performed during the past year has mainly focused 
on investigating and minimizing the problems listed below that limit 
the practical utility of these capillary electrokinetic separation tech- 
niques in chemical analysis. (1) Analyses are hindered by poor 
reproducibility. This is largely a result of complicated and irrepro- 
ducible capillary wall-solute interactions that often result in 
adsorption and mobility changes. (2) While the Micellar Electroki- 
netic Capillary Chromatography technique permits the separations 
of neutral solutes, hydrophobic compounds are difficult to separate 
and manipulation of capacity factors is critically important due to a 
limited elution range. Because of the limited elution range, it is also 
beneficial to enhance separation selectivity through the use of non- 
traditional surfactants. (3) The very small solute band volumes 
require that “on-column” detection be performed (usually optical de- 
tection) and this seriously limits detectability. Laser fluorimetry is 
particularly amenable to on- column detection with these capillary 
separation technique. We have explored methods of on-column la- 
beling and multi-wavelength detection to expand the utility of this 
mode of detection. 35 refs., 7 figs. 


1173 (ECN-/-90-048) Evaluation of Pu isotopic composi- 
tion of gamma-ray spectrometry measurements on PERLA 
samples. Aaldijk, J.K. Netherlands Energy Research Foundation, 
Petten (Netherlands). Nov 1990. 46p. Order Number DE92602430. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Gamma-ray spectra measured on Pu-bearing samples in the 
PERformance LAboratory (PERLA) of the JRC of the CEC at Ispra 
have been evaluated and isotopic compositions have been calcu- 
lated. The results obtained with the ECN codes are submitted for 
the comparison with the codes that have been used at Ispra in the 
framework of a support program to IAEA safeguards to test the 
performance of the gamma-ray spectrometry codes. The obtained 
isotopic ratios have been adjusted with the ratios derived from 
gamma-ray spectra of the reference samples, coded CBNM-271, 
prepared and certified by CBNM at Geel, Belgium. (author). 7 refs.; 
3 figs.; 12 tabs. 


1174 (IAEA-AL-043) Report of the first research co- 
ordination meeting on the co-ordinated research programme: 
Rapid instrumental and separation methods for monitoring ra- 
dionuclides in food and environmental samples, Central 
Laboratory for Radiological Protection, Warsaw, Poland 4-8 
September 1989. International Atomic Energy Agency, Seibersdorf 
(Austria). Laboratories. Sep 1989. 50p. (CONF-8909446-: 1. 
research co-ordination meeting on the co-ordinated research pro- 
gramme: rapid instrumental and separation methods for monitoring 
radionuclides in food and environmental samples, Warsaw 
(Poland), 4-8 Sep 1989). Order Number DE92602543. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Concern about the release of radionuclides to the environment, 
especially to the foodchain, has been heightened by recent nuclear 
incidents. The assessment of any release of radioactivity demands 
rapid, reliable and practical techniques. In the intermediate and late 
post-accident period, where the interest is in food control rather 
then evacuation and sheltering, rapid methods would be useful for 
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screening purposes as well as providing timely information and 
easing sample workload minimizing sample overloads. In the first 
research co-ordination meeting on the co-ordinated research pro- 
gram "Rapid.... samples”, the specifications for the time required 
for sample preparation, separation, and analysis and the accuracy 
desired were outlined. Considerable attention was given to the 
need to develop rapid method for sample preparation and dissolu- 
tion. Emphasis was placed on achieving the development of rapid 
methods with the minimum sacrifice in reliability, practicality and 
economy. 


1175 (INIS-BR-2726) Some metals determination in beers 
by atomic emission spectrometry of induced argon plasma. 
Matsushige, |. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1990 
74p. (in Portuguese). Order Number DE92602431. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It was made the identification and determination of metals in 
brazilian bottled and canned beer, using atomic emission spectrom- 
etry with d.c. are and argon coupled plasma excitation sources. 
The elements Co, Cr, Cu, Fe, Pb and Zn were determined in beer 
samples, after treatment with HNO sub(3) conc. /H sub(2) O sub(2) 
(30%). in the determination of Co, Cr, Cu, Pb and Zn and alterna- 
tive method using HNO sub(3) conc. /O sub(3) was proved be 
useful. The results obtained for Co, Cr, Cu, Fe, Pb and Zn were 
below the limits established by brazilian legislation, showing the 
good quality of the beer concerning the metals. The results of this 
work were requested by the previous Ministerio do Meio Ambiente 
e Urbanismo in order to contribute to review the brazilian legisla- 
tion in foods and beverages about metals contents. (author). 


1176 (INIS-BR-2729) Geochronologic study of polycyclic 
rocks from Sao Vicente complex in anticlinorium of Caico and 
Florania - RN, Brazil. Pessoa, D.A.R. Sao Paulo Univ., SP 
(Brazil). Inst. de Geociencias. 1976 59p. (In Portuguese). Order 
Number DE92602432. Source: OSTI; NTIS (US Sales Only); INIS. 

The characterization of geochronologic standard in a polycyclic 
area, verifying the interpretative potentials of Rubidium-Strontium 


and Potassium-Argon methods is the main objective of this paper. 
The determinations of K/Ar were made in amphiboles, moscovites 
and biotites. Petrology studies were also made for verifying the 
composition of several lithological types. (author). 


1177 (INIS-BR-2730) Potentiality of Rb-Sr method for dat- 
ing the argillous sedimentary rocks. Thomaz Filho, A. Sao 
Paulo Univ., SP (Brazil). Inst. de Geociencias. 1976 140p. (in Por- 
tuguese). Order Number DE92602433. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The potentiality of application Rb-Sr method in argillous sedi- 
ments, using samples from paleozoic and mesozoic formation in 
brazilian sedimentaries basin was tested. Physical, chemistry and 
isotopic analysis of thirty eight samples were made in the laborato- 
ries of geochronology Research Center from the University of Sao 
Paulo. Four isochronic diagrams for the argillous sedimentary rocks 
were also proposed. (author). 


1178 (INIS-BR-2732) Why the coastal plain of Paraiba do 
Sul river not be denominated the classical model of wave 
dominated delta. Martin, L. (Observatorio Nacional do Brasil, Rio 
de Janeiro, RJ (Brazil)). Sociedade Brasileira de Geologia, Rio de 
Janeiro, RJ (Brazil). 1987 13p. (In Portuguese). (CONF-8708290-: 
1. symposium on regional geology RJ-ES, Rio de Janeiro (Brazil), 
Aug 1987). Order Number DE92602434. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Existing coastal sedimentation models have not properly incorpo- 
rated the fundamental role of Holocene sea-level history in the 
development of modern coastal regions. For example the classical 
work by COLEMAN and WRIGHT (1975), although analyzing the 
influence of as many as 400 parameters on the geometry of deltaic 
sand bodies, did not address the effects of Holocene sea-level os- 
cillations. Previous work on the central portion of the Brazilian 
coastline indicated that the relative construction of the coastal 
plains. Detailed mapping and radiocarbon dating have allowed us 
to establish the different phases involved in the depositional history 
of the plain situated at the Paraiba do Sul river mouth. This history 
is not in keeping with the classical model of wave dominated delta. 
(author). 


1179 (INIS-BR-2735) Organometallic compounds with 4f 
transition elements. Zinner, L.B.; Oliveira, W. de. Sociedade 
Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Por- 
tuguese). (CONF-8808321—: 4. national symposium on inorganic 
chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order 
Number DE92602491. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
cyclopentadiene; RARE EARTH COMPOUNDS/organometallic 
compounds; RARE EARTH COMPOUNDS/synthesis; AB- 
SORPTION SPECTROSCOPY; EMISSION SPECTROSCOPY; 
INFRARED SPECTRA; NUCLEAR MAGNETIC RESONANCE; RA- 
MAN SPECTROSCOPY; CYCLOPENTADIENE; SYNTHESIS 


1180 (INIS-BR-2736) Thermal analysis of inorganic com- 
pounds. Zinner, L.B.; Vicentini, G. Sociedade Brasileira de 
Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Portuguese). 
(CONF-8808321—: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602492. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
thermal gravimetric analysis 


1181 (INIS-BR-2737) Spectroscopy and structure of lan- 
thanide compounds. Vicentini, G.; Zinner, L.B.; Carvalho, L.R.F. 
de. Sociedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 
1988 2p. (In Portuguese). (CONF-8808321-: 4. national sympo- 
sium on inorganic chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 
sep 1988). Order Number DE92602493. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
absorption spectroscopy; RARE EARTH COMPOUNDS/emission 
spectroscopy; RARE EARTH COMPOUNDS/{x radiation 


1182 (INIS-BR-2738) Co-ordination compounds of rare 
earths. Vicentini, G.; Zinner, L.B.; Carvalho, L.R.F. de; Oliveira, W. 
de. Sociedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 
1988 2p. (In Portuguese). (CONF-8808321-: 4. national sympo- 
sium on inorganic chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 
sep 1988). Order Number DE92602494. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPLEXES/ 
synthesis; ABSORPTION SPECTROSCOPY; EMISSION SPEC- 
TROSCOPY; SYNTHESIS; THERMAL GRAVIMETRIC ANALYSIS 


1183 (INIS-BR-2739) Synthesis, characterization and pro- 
prieties study of dithionates from lanthanide elements. 
Schmitz, L.C.; Giesbrecht, E. Sociedade Brasileira de Quimica, Rio 
de Janeiro, RJ (Brazil). 1988 2p. (in Portuguese). (CONF- 
8808321-: 4. national symposium on inorganic chemistry, Rio de 
Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602495. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. RARE EARTH COMPOUNDS/ 
dithiols; RARE EARTH COMPOUNDS/synthesis; BARIUM COM- 
POUNDS; DITHIOLS; SYNTHESIS; SULFATES; THERMAL 
GRAVIMETRIC ANALYSIS; TITRATION; X-RAY DIFFRACTION 


1184 (INIS-BR-2740) Synthesis and characterization of 
organometallic compounds from transition metals. Felicissimo, 
A.M.P. (Sao Paulo Univ., SP (Brazil). Inst. de Quimica); Carvalho, 
R.F. Sociedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 
1988 2p. (in Portuguese). (CONF-8808321—: 4. national sympo- 
sium on inorganic chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 
sep 1988). Order Number DE92602496. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. TRANSITION ELEMENTS/ 
organometallic compounds; TRANSITION ELEMENTS/synthesis; 
INFRARED SPECTRA; NMR SPECTRA; SYNTHESIS 


1185 (INIS-BR-2741) 4f-4f fluorescence increase of rare 
earth lons in amorphous media by doping with silver agglom- 
erates. Sa, G.F. de; Malta, O.L.; Azevedo, W.M. de; Ribeiro, S.J.L.; 
Santos, M.A.C. dos; Santa Cruz, P.; Borges, C.F. Sociedade 
Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Por- 
tuguese). (CONF-8808321-: 4. national symposium on inorganic 
chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order 
Number DE92602497. Source: OSTI; NTIS (US Sales Only); INIS. 
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Published in summary form only. RARE EARTH COMPOUNDS/ 
ions; RARE EARTH COMPOUNDS/synthesis; ABSORPTION 
SPECTROSCOPY; EMISSION SPECTROSCOPY; IONS; SYN- 
THESIS 


1186 (INIS-BR-2742) Study of lanthanides tellurates. 
Somera, F. (Santa Maria Univ., RS (Brazil). Dept. de Quimica); 
Ferreira, V.S.; Menezes, M.L. de; Giolito, |. Sociedade Brasileira 
de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321-: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602498. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
synthesis; RARE EARTH COMPOUNDS*‘tellurates; INFRARED 
SPECTRA; SYNTHESIS; TELLURATES; THERMAL GRAVIMET- 
RIC ANALYSIS; X RADIATION 


1187 (INIS-BR-2743) Co-ordination complexes between 
lanthanides and arsinoxides. Braga, L.S.P. Sociedade Brasileira 
de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321—: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602499. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ARSENIC OXIDES/absorption 
spectroscopy; ARSENIC OXIDES/emission spectroscopy; RARE 
EARTH COMPOUNDS/absorption spectroscopy; RARE EARTH 
COMPOUNDS /emission spectroscopy 


1188 (INIS-BR-2744) Synthesis, characterization and re- 
activity of [Ru(edta)L] complexes. Oliveira, L.A.A.; Mattioli, M.P.; 
Santos, A.A.; Fernandes, J.R.; Paschoal, L.R. Sociedade Brasileira 
de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Portuguese). 
(CONF-8808321-: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602500. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. RUTHENIUM COMPLEXES/ 
reactivity; RUTHENIUM COMPLEXES/synthesis; LIGANDS; REAC- 
TIVITY; SYNTHESIS; SPECTROPHOTOMETRY; VOLTAMETRY 


1189 (INIS-BR-2745) Luminescence inorganic materials: 
rare earths utilization. Stucchi, E.B. (and others); Luiz, J.M.; Re- 
tamero, R.C.; Shima, V.K. Sociedade Brasileira de Quimica, Rio de 
Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). (CONF-8808321-: 
4. national symposium on inorganic chemistry, Rio de Janeiro 
(Brazil), 31 Aug - 2 sep 1988). Order Number DE92602501. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPOUNDS/ 
coprecipitation; RARE EARTH COMPOUNDS/synthesis; LU- 
MINESCENCE; OXYSULFIDES; PHOSPHATES; PYROLYSIS; 
COPRECIPITATION; SYNTHESIS 


1190 (INIS-BR-2746) Luminescence materials: metallic 
niobates. Massabni, A.M.G.; Mello Donega, C. de; Balduino, F.C.; 
Carvalho, F.O.; Lombardi, A.M.A. Sociedade Brasiieira de Quimica, 
Rio de Janeiro, RJ (Brazil). 1988 2p. (in Portuguese). (CONF- 
8808321-: 4. national symposium on inorganic chemistry, Rio de 
Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602544. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTHS/ion exchange 
chromatography; RARE EARTHS/niobates; RARE EARTHS/ 
synthesis; YTTRIUM/ion exchange chromatography; YTTRIUM/ 
niobates; YTTRIUM/synthesis; NIOBATES; SYNTHESIS; YT- 
TRIUM 


1191 (INIS-BR-2747) Electronic spectroscopy of lan- 
thanide. Massani, A.M.G.; Stucchi, E.B.; Andrade Leite, S.R. de; 
Ribeiro, S.J.L.; Carubelli, C.R.; Lombardi, A.M.A.; Costa, I.A.A. So- 
ciedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 
2p. (In Portuguese). (CONF-8808321-—: 4. national symposium on 
inorganic chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). 
Order Number DE92602502. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. RARE EARTHS/nuclear 
magnetic resonance; RARE EARTHS/potentiometry; POTENTIOM- 
ETRY; SYNTHESIS 


1192 (INIS-BR-2750) Influence of precursor morphology 
on Eui(lll) photoluminescence in matrixes of lanthanum oxysul- 
fides. Luiz, JM. (UNESP, Guaratingueta, SP (Brazil). Faculdade 
de Engenharia); Stucchi, E.B.; Barelli, N. Sociedade Brasileira de 
Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321-: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602503. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LANTHANUM CONM- 
POUNDS/europium ions; LANTHANUM COMPOUNDS /oxysulfides; 
LANTHANUM COMPOUNDS/synthesis; ABSORPTION SPEC- 
TROSCOPY; ELECTRON SPECTROSCOPY; EMISSION 
SPECTROSCOPY; INFRARED SPECTRA; OXYSULFIDES; 
SYNTHESIS; NEUTRON ACTIVATION ANALYSIS; X-RAY 
DIFFRACTION 


1193 (INIS-BR-2751) Niobium pentoxides in ethanol de- 
hydration. Gonzalez, W.A. (Instituto Militar de Engenharia (IME), 
Rio de Janeiro, RJ (Brazil)); Nunes, P.P.; Lan, Y.L. Sociedade 
Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Por- 
tuguese). (CONF-8808321—: 4. national symposium on inorganic 
chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order 
Number DE92602504. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBIUM OXIDES/x-ray 
diffraction; DEHYDRATION; ETHANOL; OXALIC ACID; PRECIPI- 
TATION; THERMAL GRAVIMETRIC ANALYSIS 


1194 (INIS-BR-2752) Obtainment of lanthanum niobate 
from niobium and lanthanum oxalate complexes. Mello 
Donega, C. de (UNESP, Araraquara, SP (Brazil). Inst. de Quim- 
ica); lonashiro, M.; Massabni, A.M.G. Sociedade Brasileira de 
Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321-—: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602505. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. LANTHANUM COMPOUNDS/ 
niobates; LANTHANUM COMPOUNDS/synthesis; ELECTRON MI- 
CROSCOPY; NIOBATES; SYNTHESIS; X-RAY DIFFRACTION 


1195 (INIS-BR-2753) Reactivity of lanthanides (Ill) anidro 
methanossulfonate. Oliveira, W. de (Sao Paulo Univ., SP (Brazil). 
Inst. de Quimica); Zinner, L.B.; Bertelli, A.L.T. Sociedade Brasileira 
de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Portuguese). 
(CONF-8808321—: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602506. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RARE EARTH COMPLEXES/ 
reactivity; RARE EARTH COMPLEXES/sulfonates; CYCLOPENTA- 
DIENE; INFRARED SPECTRA; REACTIVITY; SULFONATES; 
SODIUM; SYNTHESIS; TETRAHY DROFURAN 


1196 (INIS-BR-2755) Synthesis and characterization of 
Nb(v) compounds with a hydroxycarboxylic acids. Photo- 
chemical studies. Constantino, V.R.L. (UNESP, Araraquara, SP 
(Brazil). Inst. de Quimica); Massabni, A.C. Sociedade Brasileira de 
Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321—: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602507. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NIOBIUM COMPOUNDS/ 
synthesis; GRAVIMETRIC ANALYSIS; HYDROXY ACIDS; IN- 
FRARED SPECTRA; SYNTHESIS; PHOTOCHEMISTRY 


1197 (INIS-BR-2756) Identification of impurities in ura- 
nium hexafluoride by intrared spectrophotometry. Bessiler, K.E. 
(Brasilia Univ., DF (Brazil). Dept. de Quimica). Sociedade Brasileira 
de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). 
(CONF-8808321-: 4. national symposium on inorganic chemistry, 
Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order Number 
DE92602508. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM HEXAFLUORIDE/ 
data processing; URANIUM HEXAFLUORIDE/infrared spectra; 
URANIUM HEXAFLUORIDE/spectrophotometry; IMPURITIES; 
SPECTROPHOTOMETRY 


1198 (INIS-BR-2758) Rare earths and elements traces in 
lowlands sediments of amazonic basin. Fernandes, E.A.N.; 
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Ferraz, E.S.B.: Martinelli, L.A. Centro de Energia Nuclear na Agri- 
cultura (CENA), Piracicaba, SP (Brazil). 1989 8p. (In Portuguese). 
(CONF-8912161-: 3. Environment Week. Piracicaba (Brazil). 3-8 
Dec 1989). Order Number DE92602435. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The samples of lowlands sediments in amazonic basin using the 
neutronic activation technique are analysed. The quantification of 
fourteen elements were done. (L.M.J.). 


1199 (INIS-BR-2770) Simple wire analysis, z type, by x- 
ray spectrometry. Dalla Junior, A.B. (ESAB S.A. (Brazil). Dept. de 
Controle de Qualidade); Ros, D.A.; Vianna, N.D. Associacao 
Brasileira de Metais (ABM), Sao Paulo. SP (Brazil). 1988 6p. (In 
Portuguese). (CONF-8805405—: 5. seminar of chemical contro! on 
metallurgy, Vitoria (Brazil), 31 May 1988). Order Number 
DE92602436. Source: OSTI; NTIS (US Sales Only); INIS. 

One method is developed for Si, Mn and P analysis in simples 
wires of Z type by X ray fluorescence analysis. The wire sample is 


submited to one suitable equipment for retreating the filings. (au- 
thor). 


1200 (INIS-BR-2771) Determination of total aluminium in 
steels by x-ray fluorescence spectrometry. Silva, G.N. das 
(Acominas, Ouro Branco, MG (Brazil). Lab. Analise Quimica); Ro- 
drigues, R.J. Associacao Brasileira de Metais (ABM), Sao Paulo, 
SP (Brazil). 1988 12p. (In Portuguese). (CONF-8805405-: 5. semi- 
nar of chemical control on metallurgy, Vitoria (Brazil), 31 May 
1988). Order Number DE92602437. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report presents the calibration curve for the determination of 
total aluminum in steels by X-ray fluorescence spectrometry devel- 
oped by Acominas's Meltshop Laboratory Section to alloy better 
accuracy and fastness in the process control of Acominas's killed 
steels production. The steps which have allowed the implantation 
of this news program in routine are described and the effects 
caused by soluble aluminum are discussed. Recalibration consider- 
ing the different concentration ranges is necessary in order to 


achieve better accuracy, mainly at residual levels. (author). 


1201 (INIS-BR-2772) Paleomagnetism of metamorphic 
rocks from pre-cambrian of east region of Bahia state, Brazil. 
Agrelia Filho, M.S. de (Sao Paulo Univ., SP (Brazil). Inst. 
Astronomico e Geofisico); Pacca, |.G. Sociedade Brasileira de Ge- 
Ofisica, Rio de Janeiro, RJ (Brazil). 1988 ip. (in Portuguese). 
(CONF-8811277-: Brazilian Congress of Geology, Belem (Brazil), 
6-13 Nov 1988). Order Number DE92602438. Source: OST]; NTIS 
(US Sales Only); INIS. 

Published in summary form only. METAMORPHIC ROCKS/age 
estimation, RUBIDIUM ISOTOPES; STRONTIUM ISOTOPES 


1202 (INIS-BR-2827) Determination of uranium traces in 
rocks by chronocoulometry technique. Cantagallo, M.I.C. (Insti- 
tuto de Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)); Gutz, 1.G.R. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). 
Faculdade de Filosofia, Ciencias e Letras. 1990 7p. (In 
Portuguese). (CONF-9004235-: 7. Brazilian Symposium on Elec- 
trochemistry and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 
1990). Order Number DE92604179. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The chronocoulometry method for uranium determination is used 
in true samples composed of complexe matrixes. A chemical sepa- 
ration method by liquid liquid extraction following electroanalytic 
determination is proposed, with the investigation of the main exper- 
imental parameters and with conditions established for use the 
method. (author). 


1203 (INIS-BR-2828) Uranyl determination using pyridyle- 
zoresorcinol as complexing active by adsorb voitametry 
technique with cathodic redissolution. Ohara, A.K. (Pontificia 
Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de Quimica); 
Farias, P.A.M. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Facul- 
dade de Filosofia, Ciencias e Letras. 1990 7p. (In Portuguese). 
(CONF-9004235-: 7. Brazilian Symposium on Electrochemistry 
and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 1990). Order 
Number DE92604170. Source: OSTI; NTIS (US Sales Only); INIS. 


The development method for uranyl ion determination by the op- 
timization of chemical reaction and instrumental parameters is 
shown. This method is based on preconcentration stage. where in 
adsorptive accumulation of metallic complex in a static electrode is 
presented. (author) 


1204 (INIS-BR-2829) Development of a chronocoulomet- 
ric method for uranium traces determination with basis on 
nitrate catalytic reduction. Cantagallo. M.j.C. (Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP 
(Brazil)): Gutz, |.G.R. Sao Paulo Univ., Ribeirao Preto, SP (Brazil) 
Faculdade de Filosofia, Ciencias e Letras. 1990 8p. (In 
Portuguese). (CONF-9004235-: 7. Brazilian Symposium on Elec- 
trochemistry and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 
1990). Order Number DE92604171. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The application of chronocoulometric technique with catalytic re- 
duction of uranium/nitrate with catalytic reduction of uranium/nitrate 
system is described to give a detection limits on the sub- 
nanomolar region of uranium. (author). 


1205 (INIS-mf-12970, pp. 16) Acceleration Mass Spec 
trometry, Detection of natural and artificial radioisotope in 
very small concentrations. Kutschera, W. (Argonne National 
Lab., IL (USA)). Graz Univ. (Austria). 1991. 188p. (in German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIOISOTOPES/measuring 
methods; ACCELERATORS; ALUMINIUM 26; BERYLLIUM 10; 
CALCIUM 41; CARBON; CHLORINE 36; IODINE 139; ISOTOPE 


RATIO; MASS SPECTROSCOPY; RADIOISOTOPES; SENSITIV- 
ITY 


1206 (INIS-mf-12970, pp. 67) Precision INNA and Moess- 
bauer spectroscopy measurements on short-lived nuclides in 
selected reference substances. Grass, F. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Wiesinger, G.; 
Ismail, S.S.; Paviovec, R. Graz Univ. (Austria). 1991. 188p. (In 
German). (CONF-9109251—: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COAL/calibration standards; 
FLY ASH/calibration standards; SEDIMENTS/calibration standards; 
SO|LS/calibration standards; ACCURACY; COAL; COUNTING 
TECHNIQUES; MOESSBAUER EFFECT; NEUTRON ACTIVATION 
ANALYSIS; SEDIMENTS; SOILS 


1207 (INIS-mf—12970, pp. 68) Characterizing coals by acti 
vation analysis and Moessbauer spectroscopy. Wiesinger, G. 
(Technische Univ., Vienna (Austria). Inst. fuer Experimentalphysik); 
Ismail, S.S.; Pavilovec, R.; Grass, F. Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251—: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ASHES/neutron activation anal- 
ysis; COAU/neutron activation analysis; ASHES; BROMINE 79; 
CHLORINE 38; COAL; FLUORINE 20; INDIUM 116; SCANDIUM 
46; SELENIUM 77; SODIUM 24 


1208 (INIS-mf-12970, pp. 70) Thermoluminescent dating 
of sediments. Weninger, F. (Vienna Univ. (Austria). Inst. fuer Ra- 
diumforschung und Kernphysik); Nowotny, R.; Leitner-Wild, E.; 
Hille, P. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251-—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Published in summary form only. SEDIMENTS.age estimation: 
SEDIMENTS: THERMOLUMINESCENCE 


1209 (INIS-mf-12976) Abstracts from the conference on 
instrumental activation analysis IAA 90. Jiranek, V.: Kucera, J. 
(eds.). Ceskoslovenska Spektroskopicka Spolecnost. Prague 
(Czechoslovakia). Sep 1990 23p. (in Czech, Slovak. English). 
(CONF-9005387-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). Order Number 
DE92602443. Source: OSTI; NTIS (US Sales Only): INIS. 

The publication contains abstracts of 19 contributions presented 
at the conference, all of which fall within the INIS subject scope. 
The coverage of the conference was very wide, from the determi- 
nation of vanadium in biological material through instrumental 
problems of gamma spectrometry through the determination of ra- 
dioactive impurities to industrial problems such as the evaluation of 
the effect of surface finishing of internal combustion engines 
surtace-activated by charged particles. (P.A.). 


1210 (INIS-mf-12976, pp. 3) Very accurate methods for 
selected elements by NAA and column chromatography. Dy- 
bezynski, R. (institute of Nuclear Chemistry and Technology, 
Warsaw (Poland)). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). Sep 1990. 23p. (CONF-9005387-: 
Conference on _ instrumental activation analysis, Klucenice 
(Czechoslovakia), 28-31 May 1990). In Abstracts from the confer- 
ence on instrumental activation analysis IAA 90. Order Number 
DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COBALT/liquid column chro- 
matography; COBALT/neutron activation analysis; COPPER/liquid 
column chromatography; COPPER/neutron activation analy- 
sis; ACCURACY; BIOLOGICAL MATERIALS; CALIBRATION 
STANDARDS; COBALT; COPPER; ION EXCHANGE CHRO- 
MATOGRAPHY; SENSITIVITY; TRACE AMOUNTS 


1211 (INIS-mf-12976, pp. 6) Monitoring of the manufac- 
ture of active semiconductor components. Janu, M. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)); 
Jiranek, V.; Tluchor, D. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). Sep 1990. 23p. (In Czech). 
(CONF-9005387-—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OST!; NTIS (US Sales Only); INIS. 

Published in summary form only. SEMICONDUCTOR MA- 
TERIALS/impurities; SILICON/neutron = activation _—_ analysis; 
AUTORADIOGRAPHY; EPITAXY; PRODUCTION; QUALITY CON- 
TROL; IMPURITIES; SILICON; SILICON OXIDES 


1212 (INIS-mf—12976, pp. 7) Autoradiographic examina- 
tion of the homogeneity of contacts. Janu, M. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)); 
Jiranek, V.; Tluchor, D. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). Sep 1990. 23p. (In Czech). 
(CONF-3005387—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis [AA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. AUTORADIOGRAPHY /electric 
contacts; COATINGS/autoradiography; AUTORADIOGRAPHY; 
COATINGS; MICROSTRUCTURE; SEMICONDUCTOR MATERI- 
ALS; SILICON 


1213 (INIS-mf—12976, pp. 8) Feasibility of evaluating the 
selection of analytical lines for the determination of an ele- 
ment by NAA. Faltejsek, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). Sep 1990. 23p. (in Czech). 
(CONF-9005387—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. GAMMA SPECTRAddata pro- 
cessing; NEUTRON ACTIVATION ANALYSIS/gamma_ spectra; 
COMPUTER CODES; QUANTITATIVE CHEMICAL ANALYSIS 


1214 (INIS-mf—12976. pp. 9) Establishing the presence of 
plastic explosives by nuclear methods. Kvitek, J. (Ceskosloven- 
ska Akademie Ved. Rez (Czechoslovakia). Ustav Jaderne Fyziky); 
Kosina, Z.; Hnatowicz. V.: Honzatko, J.: Konecny, K.; Vacik, J.; 
Vognar, M. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). Sep 1990. 23p. (In Czech). (CONF-9005387-: 
Conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 28-31 May 1990). In Abstracts from the confer- 
ence on instrumental activation analysis IAA 90. Order Number 
DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. EXPLOSIVES/nuclear reaction 
analysis; EXPLOSIVES; NEUTRON REACTIONS; NEUTRON 
SOURCES; NITROGEN; NITROGEN 13: NITROGEN 14 TARGET; 
NITROGEN 15; PHOTONUCLEAR REACTIONS; QUALITATIVE 
CHEMICAL ANALYSIS; RADIOACTIVATION 


1215 (INIS-mf—12976, pp. 11-12) Calibration of the PIXE 
method by means of thick standards. WHavranek, V. 
(Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky); Hmatowicz, V.; Kvitek, J.; Obrusnik, |. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). Sep 1990. 23p. (In Czech). (CONF-9005387-: Conference 
on instrumental activation analysis, Kiucenice (Czechoslovakia), 
28-31 May 1990). In Abstracts from the conference on instrumental 
activation analysis IAA 90. Order Number DE92602443. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CALIBRATION STANDARDS/ 
pixe analysis; PIXE ANALYSIS/calibration; CALIBRATION; THICK- 
NESS 


1216 (INIS-mf—12976, pp. 19) Feasibility of estimating the 
analytical characteristics of brown coal trom the North Bo- 
hemian Brown Coal Basin based on the results of gamma 
spectrometric determination of natural radioisotopes. Podracky, 
P. (Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ge- 
ologicky Ustav); Bouda, T. Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). Sep 1990. 23p. (In Czech). 
(CONF-9005387-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COAL/natural radioactivity; 
GAMMA SPECTROSCOPY /coal; COAL; CORRELATIONS; QUAN- 
TITATIVE CHEMICAL ANALYSIS; REGRESSION ANALYSIS; 
TESTING 


1217 (INIS-mf—12976, pp. 21) Determination of radioactive 
impurities in intermediates in the production of zirconium 
from uranium-zirconium ores. Bouda, T. (Ceskoslovensky Ura- 
novy Prumysi, Straz pod Ralskem (Czechoslovakia). Ustredni 
Laboratore). Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). Sep 1990. 23p. (In Czech). (CONF-9005387-: 
Conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 28-31 May 1990). In Abstracts from the confer- 
ence on instrumental activation analysis IAA 90. Order Number 
DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. URANIUM ORES/gamma spec- 
troscopy; URANIUM ORES/natural radioactivity, ZIRCONIUM 
ORES/gamma spectroscopy; ZIRCONIUM ORES/natural radioac- 
tivity; HIGH-PURITY GE DETECTORS; IMPURITIES; ORE 
PROCESSING; PROTACTINIUM 231; THORIUM 230; THORIUM 
234 


1218 (INIS-mf—12976, pp. 23) Experience trom the interna- 
tional IAEA training course on sampling, sample preparation 
and data processing for multielemental trace analysis and re- 
dioanalysis methods. Faltejsek, J. (Ceskoslovenska Akademie 
Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky). Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). Sep 
1990. 23p. (In Czech). (CONF-9005387—: Conference on instru- 
mental activation analysis, Klucenice (Czechoslovakia), 28-31 May 
1990). In Abstracts from the conference on instrumental activation 
analysis IAA 90. Order Number DE92602443. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. MULTI-ELEMENT ANALYSIS/ 
sample preparation; MULTI-ELEMENT ANALYSIS/sampling; DATA 
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PROCESSING; IAEA; SAMPLING; QUALITY ASSURANCE; RA- 
DIOMETRIC ANALYSIS; TRACER TECHNIQUES 


1219 (INIS-mf-12976, pp. 4) Optimization of the RNAA 
method for the determination of vanadium in biological mate- 
rial. Byrne, A.R. (Jozef Stefan Institute, Ljubljana, (Yugoslavia)); 
Kucera, J.; Kocman, C. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). Sep 1990. 23p. (in Czech). 
(CONF-9005387—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. BLOOD/vanadium; VANADIUM/ 
neutron activation analysis; BLOOD; VANADIUM; COMBUSTION; 
MINERALIZATION; OPTIMIZATION; RADIOMETRIC ANALYSIS; 
SOLVENT EXTRACTION; TRACE AMOUNTS; VANADIUM 52 


1220 (INIS-mf-12976, pp. 5) Determination of ultratrace 
concentrations of vanadium in human blood and hair by radio- 
chemical neutron activation analysis. Kucera, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Byrne, A.R.; 
Stegnar, P.; Mravcova, A.; Lener, J. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). Sep 1990. 23p. 
(In Czech). (CONF-9005387-—: Conference on instrumental activa- 
tion analysis, Klucenice (Czechoslovakia), 28-31 May 1990). In 
Abstracts from the conference on instrumental activation analysis 
IAA 90. Order Number DE92602443. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. BLOOD/neutron activation 
analysis; HAIR/neutron activation analysis; VANADIUM/neutron ac- 
tivation analysis; AIR POLLUTION; BLOOD; COMBUSTION; HAIR; 
RADIOMETRIC ANALYSIS; SAMPLE PREPARATION; TRACE 
AMOUNTS; VANADIUM 


1221 (INIS-mf-12977) Abstracts from the conference on 
instrumental activation analysis IAA 91. Obrusnik, |.; Frana, J. 
(eds.). Ceskoslovenska Spektroskopicka Spolecnost, Prague 


(Czechoslovakia). May 1991 42p. (In Czech). (CONF-9106278-: 


Conference on _ instrumental activation analysis, Kliucenice 
(Czechoslovakia), 3-7 Jun 1991). Order Number DE92602455. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The publication contains 25 abstracts, which are primarily con- 
cerned with neutron activation analysis, although other analytical 
techniques based on X-ray fluorescence, PIXE, gamma spec- 
troscopy, elastic proton and alpha scattering, or delayed 
coincidences are also included. Some contributions deal with com- 
puterized data handling and processing, others are concerned with 
the measurement of natural radioactivity of coal, with the design of 
a small-size detector of slow neutrons, with the spectrometric sys- 
tem of a whole-body counter, and with the examination of steel 
flow by tracer techniques. Two contributions are dedicated to the 
chemical analysis of metallic historical objects. (M.D.). 


1222 (INIS-mf-12977, pp. 3) Present trends in instrumen- 
tal ultratrace analysis. Hnatowicz, V. (Ceskoslovenska Akademie 
Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky). Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
1991. 42p. (In Czech). (CONF-9106278-: Conference on instru- 
mental activation analysis, Klucenice (Czechoslovakia), 3-7 Jun 
1991). In Abstracts from the conference on instrumental activation 
analysis IAA 91. Order Number DE92602455. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. 2 refs. RESONANCE IONIZA- 
TION MASS SPECTROSCOPY/sensitivity; DECAY; NEUTRON 
ACTIVATION ANALYSIS; SENSITIVITY; TRACE AMOUNTS 


1223 (INIS-mf-12977, pp. 6) Instrumental neutron active- 
tion analysis of selected iron objects from the Premyslide era. 
Jiranek, V. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague (Czechoslovakia)); Stverak, B.; Tluchor, D. Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
1991. 42p. (In Czech). (CONF-9106278—-: Conference on instru- 
mental activation analysis, Klucenice (Czechoslovakia), 3-7 Jun 
1991). In Abstracts from the conference on instrumental activation 
analysis IAA _91. Order Number DE92602455. Source: OSTI; 
NTIS (US Sales Only); INIS. 


Published in summary form only. ARCHAEOLOGICAL SPECI- 
MENS/neutron activation analysis; CULTURAL OBJECTS/neutron 
activation analysis; GOLD; IRON; SILVER; TRACE AMOUNTS 


1224 (INIS-mf-12977, pp. 7-8) Feasibility of using the 
comparator method with k, factors in INAA. Obrusnik, |. 
(Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky); Blaaw, M.; Bode, P. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1991. 42p. 
(In Czech). (CONF-9106278-: Conference on instrumental activa- 
tion analysis, Klucenice (Czechoslovakia), 3-7 Jun 1991). In 
Abstracts from the conference on instrumental activation analysis 
IAA 91. Order Number DE92602455. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. 2 refs. NEUTRON ACTI- 
VATION ANALYS!S/comparative evaluations; CALIBRATION; 
CALIBRATION STANDARDS; FLY ASH; GOLD 198; LEAVES; 
SEDIMENTS; ZIRCONIUM 95; ZIRCONIUM 97 


1225 (INIS-mf-12977, pp. 9) Determination of impurities in 
quartz glass by neutron activation analysis. Faltejsek, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Kucera, J.; 
Bludsky, R. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1991. 42p. (In Czech). (CONF-9106278—: 
Conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 3-7 Jun 1991). In Abstracts from the conference 
on instrumental activation analysis IAA 91. Order Number 
DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. IRRADIATION CAPSULES/ 
neutron activation analysis; GLASS; IMPURITIES 


1226 (INIS-mf—12977, pp. 10) INAA of a new reference ma- 
terial, the IAEA 155 "whey powder”. Tluchor, D. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)); 
Jiranek, V. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1991. 42p. (in Czech). (CONF-9106278-: 
Conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 3-7 Jun 1991). In Abstracts from the conference 
on instrumental activation analysis IAA 91. Order Number 
DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CALIBRATION STANDARDS/ 
interlaboratory comparisons; MILK PRODUCTS/neutron activation 
analysis 


1227 (INIS-mf-12977, pp. 11-12) Changes in the levels of 
some trace elements determined by NAA in thyroids suffering 
from a tumor disease. Kvicala, J. (Endokrinologicky Ustav, 
Prague (Czechoslovakia)); Havelka, J.; Nemec, J.; Zeman, J. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1991. 42p. (In Czech). (CONF-9106278—: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 3- 
7 Jun 1991). In Abstracts from the conference on instrumental 
activation analysis IAA 91. Order Number DE92602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THYRO!D/neutron activation 
analysis; CESIUM; CHROMIUM; COBALT; COPPER; IRON; NEO- 
PLASMS; RUBIDIUM; SCANDIUM; SELENIUM; THYROID; 
TRACE AMOUNTS; ZINC 


1228 (INIS-mf—12977, pp. 13-14) Determination of As, Cd, 
Cu, Hg, Mo, Sb and Se in biological reference materials by ra- 
diochemical neutron activation analysis. Kucera, J. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Soukal, L. 
Ceskosiovenska Spektroskopicka Spolecnost, Prague (Czechosio- 
vakia). May 1991. 42p. (In Czech). (CONF-9106278-: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 3- 
7 Jun 1991). In Abstracts from the conference on instrumental 
activation analysis IAA 91. Order Number DE92602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BIOLOGICAL MATERIALS/ 
calibration standards; BIOLOGICAL MATERIALS/neutron activation 
analysis; ANTIMONY; ARSENIC; CADMIUM; COPPER; GAMMA 
SPECTROSCOPY; MERCURY; MOLYBDENUM; NITRIC ACID; 
PERCHLORIC ACID; SELENIUM; SULFURIC ACID 


1229 (INIS-mf-12977, pp. 15-16) Investigation of the 
leaching of elements from power pliant light ashes by neutron 
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activation analysis and atomic absorption spectrometry. 
Kocman, C. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)); Kucera, J.; Spevackova, V. Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1991. 
42p. (In Czech). (CONF-9106278-: Conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 3-7 Jun 1991). In 
Abstracts from the conference on instrumental activation analysis 
IAA 91. Order Number DE92602455. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. FLY ASH/neutron activation 
analysis; ABSORPTION SPECTROSCOPY; COAL; LEACHING; 
NITRIC ACID; SULFURIC ACID; WATER 


1230 (INIS-mf-12977, pp. 17) ENAA using measurements 
with a well-type Ge(Li) detector. Obrusnik, |. (Ceskoslovenska 
Akademie Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky); 
Bode, P.; Blaaw, M. Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (In Czech). (CONF- 
9106278-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYS!S/epithermal neutrons; BIOLOGICAL MATERIALS; 
GAMMA SPECTROSCOPY; LI-DRIFTED GE DETECTORS; SEDI- 
MENTS; SENSITIVITY 


1231 (INIS-mf—12977, pp. 18-19) Determination of low con- 
centrations of Ni (and Co) in biological materials by 
radiochemical neutron activation analysis and by various pro- 
cedures of gamma spectrometric measurement. Kucera, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechosiovakia)); Byrne, 
A.R.; Kracik, B. Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (In Czech). (CONF- 
9106278-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BLOOD SERUM/neutron acti- 
vation analysis; MlLK/neutron activation analysis; NEUTRON 
ACTIVATION ANALYSI|S/nickel; COBALT; GAMMA _ SPEC- 
TROSCOPY; MILK; NICKEL; TRACE AMOUNTS 


1232 (INIS-mf-12977, pp. 20) Correlation of changes of 
selected trace elements measured by NAA and of the growth 
hormone in serum during the oral glucose tolerance test. Kvi- 
cala, J. (Endokrinologicky Ustav, Prague (Czechoslovakia)); 
Havelka, J.; Zamrazil, V. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). May 1991. 42p. (in Czech). 
(CONF-9106278—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BLOOD SERUM/neutron 
activation analysis; CESIUM; COBALT; GLUCOSE; IRON; RA- 
DIOIMMUNOASSAY; RUBIDIUM; SCANDIUM; SELENIUM; STH; 
TRACE AMOUNTS; ZINC 


1233 (INIS-mf—12977, pp. 21-22) Tentative evaluation of 
results of XRF of early medieval bronze mountings from the 
Czechoslovak territory. Frana, J. (Ceskoslovenska Akademie 
Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky); Mastalka, A. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1991. 42p. (In Czech). (CONF-9106278—: Conference 
on instrumental activation analysis, Kiucenice (Czechoslovakia), 3- 
7 Jun 1991). In Abstracts from the conference on instrumental 
activation analysis [AA 91. Order Number DE92602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BRONZE/x-ray fluorescence 
analysis; ARCHAEOLOGICAL SPECIMENS; BRONZE; CULTURAL 
OBJECTS; LEAD; TIN; ZINC 


1234 


(INIS-mf-12977, pp. 23) Determination of oxygen in 
surtace layers by elastic scattering of protons and alpha parti- 


cles. Hnatowicz, V. (Ceskoslovenska Akademie Ved, Rez 
(Czechoslovakia). Ustav Jaderne Fyziky); Havranek, V.; Kvitek, J.; 


Obrusnik, |. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1991. 42p. (In Czech). (CONF-9106278—: 
Conference on _ instrumental activation analysis, Klucenice 
(Czechoslovakia), 3-7 Jun 1991). In Abstracts from the conference 
on instrumental activation analysis IAA 91. Order Number 
DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NONDESTRUCTIVE TESTING/ 
elastic scattering; SURFACES/nondestructive testing; ALPHA PAR- 
TICLES; OXYGEN; OXYGEN 15; OXYGEN 16; OXYGEN 17; 
OXYGEN 18; PROTONS; RESONANCE SCATTERING; SENSI- 
TIVITY; SILICON; SURFACES 


1235 (INIS-mf—12977, pp. 24) Examination of the composi- 
tion of water from oil wells by the PIXE and XRF methods. 
Kocbach, L. (Bergen Univ. (Norway). Dept. of Physics); Erdal, A.; 
Kvitek, J.; Obrusnik, |.; Hmnatowicz, V. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1991. 42p. 
(In Czech). (CONF-9106278-: Conference on instrumental activa- 
tion analysis, Kiucenice (Czechoslovakia), 3-7 Jun 1991). In 
Abstracts from the conference on instrumental activation analysis 
IAA 91. Order Number DE92602455. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. PIXE ANALYSIS/petroleum; X- 
RAY FLUORESCENCE ANALYSIS/petroleum; OlL WELLS; 
BOREHOLES; CHEMICAL COMPOSITION; PETROLEUM; WA- 
TER 


1236 (INIS-mf-12977, pp. 25-26) The "RFA” program for 
personal computers designed for the evaluation of X-ray fluo- 
rescence spectra and for the calculation of component 
contents in bronze type alloys. Frana, J. (Ceskoslovenska 
Akademie Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky). 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1991. 42p. (In Czech). (CONF-9106278—: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 3- 
7 Jun 1991). In Abstracts from the conference on instrumental 
activation analysis IAA 91. Order Number DE92602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BRONZE/x-ray fluorescence 
analysis; X-RAY FLUORESCENCE ANALYSIS/data processing; 
AMERICIUM 241; BRONZE; R CODES; SPECTRA UNFOLDING 


1237 (INP—1472/C) The influence of rare elements on the 
extraction of actinium with di-(2-ethylhexyl)phosphoric acid 
from inorganic acid solutions. Szeglowski, Z.; Kubica, B. Insti- 
tute of Nuclear Physics, Cracow (Poland). 1989. 14p. Order 
Number DE92604180. Source: OSTI; NTIS (US Sales Only); INIS. 
The study of actinium extraction by HDEHP solutions in n- 
heptane as a function of mineral acids and some lanthanides (Ln) 
in the aqueous phase was performed. It was found that with 
increase of acid concentrations the actinium coefficient in the ab- 
sence of Ln decreased linearly with the slope -3 in the whole 
investigated range of its concentration. In the presence of Ln ex- 
traction coefficient decreased with a slope smaller than that without 
the presence of Ln. The extraction coefficient of Ac decreased with 
slope -3 at concentrations of acid above 0.1 N regardless of the Ln 
concentration in this extraction system. 5 figs., 7 refs. (author). 


1238 (KCP-613-4403) High-temperature gel permeation 
chromatography of polyolefins. Fuller, E.N. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Sep 1991. 46p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE92000660. Source: OSTI; NTIS; GPO Dep. 

Further development of high-temperature gel permeation 
chromatography (HTGPC) methods for molecular weight (M) char- 
acterization of polyolefins, including poly(4-methyl-1-pentene) 
(PMP), polyethylene (PE), and polypropylene (PP), is described in 
this second interim topical report on HTGPC. Thermo-oxidative 
degradation of PMP caused by exposure to high temperatures dur- 
ing sample preparation and analysis has been reduced by lowering 
the initial solution temperature from 165 to 150°C. Alternative cali- 
bration methods for PE and PP based on well-characterized broad 
M standards have been developed. Results obtained from a longer 
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single column packed with a combination of various pore-size pack- 
ings to provide a linear calibration curve are compared with those 
from a bank of four conventional columns. 14 refs., 7 figs., 4 tabs. 


1239 (KCP-613-4421) Analysis of cadmium and copper in 
cyanide plating solutions by the inductively coupled argon 
plasma spectrometer: Final report. Osbourn, G.R. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Oct 1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE92002082. Source: OSTI; NTIS; GPO Dep. 

The purpose of this work was to develop spectrometric methods 
for the analysis of copper and cadmium in cyanide plating solu- 
tions. If the methods were faster and/or more accurate than the 
classical volumetric methods being used, spectrometric methods 
could replace volumetric methods for routine production support. 
Spectrometric methods were developed on an inductively coupled 
argon plasma spectrometer. The spectrometric method developed 
for copper analysis proved as accurate as the classical chemical 
method, and faster, 20 minutes compared to two or three hours. 
Because of this significant savings, along with the reliability, the 
new method has replaced the classical method for routine produc- 
tion support. In contrast, the spectrometric method for cadmium 
proved to be slower, 30 minutes compared to 10 minutes, than the 
classical method. The spectrometric method is, however, accurate 
and reliable and will be retained as an alternate back-up method. 2 
rets., 2 figs., 2 tabs. 


1240 (LBL-30723) Surface vibrational spectroscopy of 
pure liquids. Superfine, R.; Huang, J.Y.; Du, Q.; Shen, Y.R. 
Lawrence Berkeley Lab., CA (United States). Mar 1991. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9106284—1: 10. international conference 
on laser spectroscopy, Font-Romeu (France), 17-21 Jun 1991). Or- 
der Number DE92000843. Source: OSTI; NTIS; GPO Dep. 

We report the use of infrared visible sum frequency generation 
(SFG) to obtain the surface vibrational spectra of pure liquid 
methanol and water. These are the first surface vibrational spectra 
ever obtained for pure liquids. We have also deduced from the 
SFG results the absolute orientations of molecules at the pure liq- 
uid/vapor interface. The surface methanol molecules appear to 
have their CH3 groups projecting out of the liquid in agreement 
with the theoretical prediction. For the orientation of surface water 
molecules, however, different calculations have yielded very differ- 
ent predictions. Our SFG measurement provides clear evidence 
that the molecules are oriented with an unbonded hydrogen pro- 
jecting out of the liquid. 9 refs., 3 figs. 


1241 (LBL-30887) Separation of glycols from dilute aque- 
ous solutions via complexation with boronic acids. Randel, 
L.A.; King, C.J. Lawrence Berkeley Lab., CA (United States). Jul 
1991. 102p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92000865. Source: OSTI; NTIS; GPO Dep. 

This work examines methods of separating low molecular weight 
glycols from dilute aqueous solution. Extraction into conventional 
solvents is generally not economical, since, in the literature re- 
viewed, distribution ratios for the two- to four-carbon glycols are all 
less than one. Distribution ratios can be increased, however, by in- 
corporating into the organic phase an extracting agent that will 
complex with the solute of interest. The extracting agent investi- 
gated in this work is 3-nitrophenylboronic acid (NPBA). NPBA, a 
boric acid derivative, reversibly complexes with many glycols. The 
literature on complexation of borate and related compounds with 
glycols, including mechanistic data, measurement techniques, and 
applications to separation processes, provides information valuable 
for designing experiments with NPBA and is reviewed herein. 88 
rets., 15 figs., 24 tabs. 


1242 (NRCN-599) Analytical aspects in the determination 
of iron content in magnesium fluoride produced during mag- 
nesiothermy process. Gavra, Z.; Goldbart, Z.; Vaknin, S.; 
Finkelshtein, S.; Harel, A.; Siboni, A.; Nahmani, Y. Israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev. Dec 1990. 15p. (In Hebrew). Order Number DE92604172. 
Source: OSTI; NTIS (US Sales Only); INIS. 


This report deals with the analysis of magnesium fluoride for the 
determination of iron content. The fluoride is both a cladding mate- 
rial and a by product in the production of uranium metal from UF. 
The iron content reflects the corrosion rate in the reaction vessels, 
and affects the purity of the uranium metal produced. Two methods 
for the dissolution of iron were examined, to enable its determina- 
tion in solution. One method invoives melting of the fluoride using 
various fluxes as a preliminary step, while the other uses nitric acid 
leaching. The iron concentration in solution was determined by us- 
ing three techniques: spectrophotometry, atomic absorption 
spectroscopy, and inductively coupled plasma. Comparative study 
of the various combination of preparation and analysis reveals that 
grinding of the samples is necessary in order to get reproducible 
results. Statistical study of representative samples that were anal- 
ysed by different methods, reveals that standard deviation and 
reproducibility were similar for all the techniques that were studied. 
The dissolution methods were compared and leaching method was 
found to be superior. By using this method, the sampling is more 
representative, the procedure is easier to perform, man power is 
saved and material consumption is decreased. The method that is 
applied to day, combines grinding, acid leaching and inductively 
coupled plasma analysis. This method is less expensive, less time 
consuming and enables mass output. (author) 


1243 (SAND-91-0242C) Multivariate calibration applied to 
the quantitative analysis of infrared spectra. Haaland, D.M. 
Sandia National Labs.. Albuquerque, NM (United States). [1991]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109297—1: 8. international 
conference on fourier tranform spectroscopy. Lubeck-Travemunde 
(Germany), 1-6 Sep 1991). Order Number DE92001705. Source: 
OSTI; NTIS; GPO Dep. 

Multivariate calibration methods are very useful for improving the 
precision, accuracy, and reliability of quantitative spectral analyses 
Spectroscopists can more effectively use these sophisticated statis- 
tical tools if they have a qualitative understanding of the techniques 
involved. A qualitative picture of the factor analysis multivariate cal- 
ibration methods of partial least squares (PLS) and principal 
component regression (PCR) is presented using intrared calibra- 
tions based upon spectra of phosphosilicate glass thin films on 
silicon wafers. Comparisons of the relative prediction abilities of 
four different multivariate calibration methods are given based on 
Monte Carlo simulations of spectral calibration and prediction data. 
The success of multivariate spectral calibrations is demonstrated 
for several quantitative infrared studies. The infrared absorption 
and emission spectra of thin-film dielectrics used in the manutac- 
ture of microelectronic devices demonstrate rapid, nondestructive 
at-line and in-situ analyses using PLS calibrations. Finally, the ap- 
plication of multivariate spectral calibrations to reagentiess analysis 
of blood is presented. We have found that the determination of 
glucose in whole blood taken from diabetics can be precisely moni- 
tored from the PLS calibration of either mind- or near-infrared 
spectra of the blood. Progress toward the non-invasive determina- 
tion of glucose levels in diabetics is an ultimate goal of this 
research. 13 refts., 4 figs. 


1244 (SAND-91-1172) Manual of analytical methods for 
the Industrial Hygiene Chemistry Laboratory. Greulich, K.A.; 
Gray, C.E. (comp.). Sandia National Labs., Albuquerque, NM 
(United States). Aug 1991. 165p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE92000606. Source: OSTI; NTIS; INIS; GPO Dep. 

This Manual is compiled from techniques used in the Industrial 
Hygiene Chemistry Laboratory of Sandia National Laboratories in 
Albuquerque, New Mexico. The procedures are similar to those 
used in other laboratories devoted to industrial hygiene practices. 
Some of the methods are standard; some, modified to suit our 
needs; and still others, developed at Sandia. The authors have at- 
tempted to present all methods in a simple and concise manner 
but in sufficient detail to make them readily usable. It is not to be 
inferred that these methods are universal for any type of sample, 
but they have been found very reliable for the types of samples 
mentioned. 
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Refer also to citation(s) 32. 33. 35. 37. 39, 49. 115. 258, 269, 296, 
297. 341. 358. 1017, 1070, 1089, 1123, 1127, 1138, 1145, 1158, 
1203, 1204. 1363, 1365. 1657, 1668. 1719. 1820, 2297 


1245 (DOE/ER/13501-3) Chemicai activation of molecules 
by metals: Experimental studies of electron distributions and 
bonding: Technical progress report, March 1, 1989-September 
30, 1991. Lichtenberger, D.L. Arizona State Univ.. Tempe, AZ 
(United States). Dept. of Chemistry. Oct 1991. 22p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract FG02- 
86ER13501. Order Number DE92001988. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The formal relationship between measured molecular ionization 
energies and thermodynamic bond dissociation energies has been 
developed into a single equation which unifies the treatment of 
covalent bonds. ionic bonds. and partially ionic bonds. This rela- 
tionship has been used to clarify the fundamental thermodynamic 
information relating to metal-hydrogen. metal-alkyl. and metal-metal 
bond energies. We have been able to obtain a direct observation 
and measurement of the stabilization energy provided by the agos- 
tic interaction of the C-H bond with the metal. The ionization 
energies have also been used to correlate the rates of carbonyl 
substitution reactions of (n°-Cs5H4X)Rh(CO). complexes, and to re- 
veal the electronic factors that control the stability of the transition 
state. The extent that the electronic features of these bonding in- 
teractions transfer to other chemical systems is being investigated 
in terms of the principle of additivity of ligand electronic effects. 
Specific examples under study include metal- phosphines, metal- 
halides, and metallocenes. Especially interesting has been the 
recent application of these techniques to the characterization of the 
soccer-ball shaped Cg. molecule, buckminsterfullerene, and its 
interaction with a metal surface. The high-resolution valence ioniza- 
tions in the gas phase reveal the high symmetry of the molecule, 
and studies of thin films of Cg reveal weak intermolecular interac- 
tions. Scanning tunneling and atomic force microscopy reveal the 
arrangement of spherical molecules on gold substrates, with signifi- 
cant delocalization of charge from the metal surface. 21 refs. 


1246 (DOE/ER/13714—4) Molecular interactions in dilute 
supercritical mixtures: Molecular dynamics investigation: 
Progress report, July 31, 1990—July 31, 1991. Debenedetti, P.G. 
Princeton Univ., NJ (United States). Dept. of Chemical Engineer- 
ing. [1991]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER13714. Order Number 
DE92001858. Source: OSTI; NTIS; GPO Dep. 

We performed a series of molecular dynamics simulations aimed 
at investigating the nature of the microstructure around solute 
molecules in a supercritical solvent, in the limit of infinite dilution 
(no solute-solute interactions). The choice of model system (pyrene 
in supercritical carbon dioxide) and state conditions (5-20 moles/ 
liter; 37°C and 75°C) was done so as to match corresponding fluo- 
rescence experiments performed at Georgia Tech. 18 refs., 3 figs. 


1247 (DOE/ER/13821-5) Complex temporal and spatial 
patterns in nonequilibrium systems: Progress report, Decem- 
ber 1990-November 1991. Swinney, H.L. Texas Univ., Austin, TX 
(United States). Dept. of Physics. Sep 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG05- 
88ER13821. Order Number DE92002407. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Dynamical systems methods are being developed and used to 
characterize the formation and evolution of temporal and spatial 
patterns in systems maintained far from equilibrium. In particular, 
experiments and analyses are considering electrodeposition of frac- 
tal metallic clusters, pattern formation in reaction-diffusion systems, 
and the primary instabilities of some fluid flows. Novel reactors 
have been developed to search for chemical patterns (spatial varia- 
tions in the chemical composition), and sustained patterns have 
been found in several different one- and two-dimensional geome- 
tries. Bifurcations in these patterns are studied by varying control 
parameters, e.g., the concentrations of the feed chemicals or the 
temperature. The observed two-dimensional chemical patterns 
range from the stationary patterns, similar to those predicted by 
Turing in 1952 but not observed until 1990, to chemical turbulence, 


which is characterized by large numbers of defects and a rapid de- 
cay of spatial correlations. These provide general insights into the 
formation of spatiotemporal patterns in nonequilibrium systems. 


1248 (DOE/ER/13829-6) A study of catalysts and mecha- 
nism in synthesis reactions: Progress report, January 
1991—December 1991. Lunsford, J.H. Texas A and M Univ., Col- 
lege Station, TX (United States). Dept. of Chemistry. Sep 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER13829. Order Number DE92002536. Source: 
OSTI; NTIS: GPO Dep. 

It is becoming increasingly evident that surface-generated gas- 
phase radicals play an important role in the catalytic oxidation of 
hydrocarbons. The most notable example is the oxidative coupling 
of methane which is initiated by the formation of CH3-radical at the 
surfaces of metal oxides. More recently, emphasis has been 
placed on the secondary reactions that the radicals undergo when 
they react with a metal oxide surface. These reactions may be im- 
portant in determining product selectivity, as CHg3-radicals will 
collide with the surface many times before they react with another 
CH3-radical. If secondary surfaces results in complete oxidation, 
then the selectivity for the oxidative coupling reaction would be 
severely diminished. Another current aspect of the work is the em- 
anation of OH-radicals from platinum and palladium metal surfaces. 
Hydroxyl radicals are known to be chain carriers during combustion 
reactions, and the metal surface may serve to introduce these radi- 
cals into the gas phase. 10 refs., 3 figs. 


1249 (I\C—91/35) Complexes in polyvalent metal - Alkali 
halide melts. Akdeniz, Z.; Tosi, M.P. International Centre for Theo- 
retical Physics, Trieste (Italy). Mar 1991. 7p. Order Number 
DE92604190. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental evidence is available in the literature on the local 
coordination of divalent and trivalent metal ions by halogens in 
some 140 liquid mixtures of their halides with alkali halides. After 
brief reference to classification criteria for main types of local coor- 
dination, we focus on statistical mechanical models that we are 
developing for Al-alkali halide mixtures. Specifically, we discuss 
theoretically the equilibrium between (AIF,)°- and (AIF,4)— com- 
plexes in mixtures of AIF; and NaF as a function of composition in 
the NaF-rich region, the effect of the alkali counterion on this equi- 
librium, the possible role of (AIFs)*- as an intermediate species in 
molten cryolite, and the origin of the different complexing be- 
haviours of Al-alkali fluorides and chlorides. We also present a 
theoretical scenario for processes of structure breaking and elec- 
tron localization in molten cryolite under addition of sodium metal. 
(author). 26 refs, 2 tabs. 


1250 (IC-91/211) lonic diffusion in the double layer at 
model electrode/molten salt interfaces. Tankeshwar, K.; Tosi, 
M.P. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1991. 9p. Order Number DE92604189. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The anisotropic ionic diffusion coefficients in model electrochemi- 
cal cells in the molten-salt regime for the electrolyte are evaluated 
from the ionic density profiles reported in simulation work of Grout 
and coworkers. A local description of the diffusion processes for 
counterions and coions in the electrical double layer is obtained 
from the data. (author). 10 refs, 1 fig., 1 tab. 


1251 (INIS-BR-2724) Spectroscopic and electrochemical 
study of polynuclear clusters from ruthenium acetate. Cipriano, 
C. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1989 171p. (In 
Portuguese). Order Number DE92602546. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The chemistry of the trinuclear clusters [Ru sub(3) O (CH sub(3) 
CO sub(2)) sub(4) L sub(3)} where L = imidazole, pyridine or 
pyrazine type of ligands, was investigated based on spectroscopic 
and electrochemical techniques. These complexes are of great 
interest from the point of view of their electronic and redox proper- 
ties, providing multisite species for electron transfer processes. 
They were isolated in solid state, and characterized by means of 
elementary analyses and infrared spectra. The electrochemical be- 
haviour in acetonitrile solution was typically reversible; the cyclic 
voltammograms exhibited a series of four or five mono electronic 
waves ascribed to the sucessive Ru sup(IV) Ru sup(Ill) Ru sup(Itl) 
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/Ru sup(Ill) Ru sup(ill) Ru sup(lll)/— Ru sup(il) Ru sup(ll) Ru 
sup(Il) redox couples. The differences between the successive 
yedox potentials were about 1 V, indicating strong metal-metal in- 
teraction in the trinuclear Ru sub(3) centre. The E values were 
Strongly sensitive to the nature of the N-heterocyclic ligand, in- 
creasing with the pi-acceptor properties of the pyridine and 
pyrazine derivatives, but in a much less pronounced way in the 
case of the imidazole derivatives. Resonance Raman studies for 
the pyrazine cluster showed selective intensification of the vibra- 
tional modes of the Ru-pyrazine chromophore, and the trinuclear 
centre, using excitation wavelengths coinciding with the metal-to- 
pyrazine and metal-metal bands, respectively. (author). 


1252 (INiS-BR-2725) Spectroscopic and electrochemical 
correlations in triangular ruthenium clusters containing N- 
heterocyclic ligands. Cunha, C.J. da. Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica. 1989 138p. (In Portuguese). Order Num- 
ber DE92602547. Source: OSTI; NTIS (US Sales Only); INIS. 

A series of clusters of general formula [Ru sub(3) O (OOCCH 
sub(3)) sub(6) L sub(3)] sup(+), where L = N-heterocyclic ligands, 
were synthesized and characterized based on elemental analysis. 
UV-VIS and IR spectra. Voltametric studies revealed the existence 
of up to six acessible oxidation states, with a high degree of elec- 
tronic delocalization. The Ru sub(3) O trigonal center possesses 
many delocalized electrons and can be visualized as a source of 
electrons. The ligands coordinated to the clusters tune their redox 
potentials, determine the differences in their electronic spectra, and 
are responsible for the special conditions required for their synthe- 
sis. (author). 


1253 (INIS-BR-2728) Electronic properties and reactivity 
of vanadium complexes of bipyridine and cyanometallates. 
Lellis, F.T.P. Sao Paulo Univ., SP (Brazil). Inst. de Quimica. 1988 
181p. (In Portuguese). Order Number DE92602548. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This work deals with the chemistry of two types of vanadium 
compounds. The first one consists of polymeric pigments contain- 
ing vanadium (Ill) ions and hexacyanoferrate (Il) or substituted 
pentacyanoferrate (il) complexes. A series of 14 complexes were 
isolated in solid state, exhibiting the following composition V sub(4) 
[ Fe (CN) sub(4) ]. 16H sub(2)O or V [ Fe (CN) sub(5) L ]. 4H 
sub(2)O (L imidazole, pyridine and pyrazine derivatives). These 
complexes exhibit strong absorption bands in the visible-uv region, 
ascribed to intervalence transfer transitions. The infrared spectra 
were assigned, showing a linear correlation of the CN stretching 
frequencies with the sup(13)C NMR chemical shifts of the cyanide 
ligands in the complexes. The second system which has been 
investigated consists of a series of substituted species with vana- 
dium (Il) and (Ill) ions with 2,2 bypyridine ligands, formulated as [V 
(bipy) 3 - n (H_= sub(2)O) 6-2n J] sup(2+) and [ Cl 
(bipy)nVOV(bipy)nCl] sup(4)+ (n= 1-3) respectively. The electronic 
spectra of these complexes were assigned in parallel with mag- 
netic and vibrational studies. Resonance Raman spectra of the 
vanadium (Il) complexes exhibited strong enhancement of the 
bipyridine vibrational modes. In contrast, the vibrational modes of 
the V (Ill)-O-V(IIl) chromophore were preferentialy enhanced in the 
dimeric species. (author). 


1254 (INIS-BR-2749) Study of electron transfer process: 
kinetic of redox process between ruthenium and cobalt com- 
plexes. Broering, F.R. (Santa Catarina Univ., Florianopolis, SC 
(Brazil). Dept. de Quimica); Franco, C.V.; Neves, A. Sociedade 
Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 2p. (in Por- 
tuguese). (CONF-8808321—: 4. national symposium on inorganic 
chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). Order 
Number DE92602549. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. COBALT COMPLEXES/redox 
process; RUTHENIUM COMPLEXES/redox process; KINETICS 


1255 (INIS-BR-2754) Potential field tor complexes of (a) 
zinc (b) amin-perrhenates cadmium with isotopic substitution 
(a) sup(14)N/sup(15)N and (b) sup(110)Cd/sup(116)Cd and H/D. 
Tellez, C.A. (Pontificia Univ. Catolica do Rio de Janeiro, RJ 
(Brazil). Dept. de Quimica). Sociedade Brasileira de Quimica, Rio 
de Janeiro, RJ (Brazil). 1988 2p. (In Portuguese). (CONF- 
8808321-: 4. national symposium on inorganic chemistry, Rio de 


Janeiro (Brazil), 31 Aug 2 sep 1988). Order 
DE92602588. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. CADMIUM COMPLEXES/ 
perrhenates; ZINC COMPLEXES/perrhenates; AMINES; PER- 
RHENATES; INFRARED SPECTRA; ISOTOPIC EXCHANGE; 
POTENTIALS 


Number 


1256 (INIS-BR-2757) Thermal study of lanthanides trifluo- 
romethanossultonate complexes and the 6-valerolactams. 
Dunstan, P.O. (Universidade Estadual de Campinas, SP (Brazil). 
Inst. de Quimica); Carvalho, L.R.F.; Vicentini, G.; Zinner, L.B. So- 
ciedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil). 1988 
2p. (In Portuguese). (CONF-8808321-: 4. national symposium on 
inorganic chemistry, Rio de Janeiro (Brazil), 31 Aug - 2 sep 1988). 
Order Number DE92602550. Source: OSTI; NTIS (US Saies Only); 
INIS. 

Published in summary form only. RARE EARTH COMPLEXES/ 
lactams; RARE EARTH COMPLEXES/thermal gravimetric analysis; 
METHYL FLUORIDE; LACTAMS; SULFONATES 


1257 (INIS-BR-2821) Insertion of lithium in Nb2Os. Alves, 
M.C.M. (Sao Carlos Univ., SP (Brazil). Dept. de Quimica); Bulhoes, 
L.O.S.; Castro, S.C. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). 
Faculdade de Filosofia, Ciencias e Letras. 1990 6p. (In 
Portuguese). (CONF-9004235—: 7. Brazilian Symposium on Elec- 
trochemistry and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 
1990). Order Number DE92604191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The electrode process during the reduction and oxidation of Nb 
sub(2) O sub(5) by cyclic voltametry was characterized. The sur- 
face analysis by X-ray photo electronic spectroscopy allowed 
characterize the surface processes, that happening during the in- 
sertion reaction. (author). 


1258 (INIS-BR-2822) Correlations between electrochemi- 
cal and spectrochemical parameters of ruthenium sulfoxides 
series with N-heterocyclic. Oliveira, D. de (Sao Paulo Univ., SP 
(Brazil). Inst. de Quimica); Toma, H.E. Sao Paulo Univ., Ribeirao 
Preto, SP (Brazil). Faculdade de Filosofia, Ciencias e Letras. 1990 
7p. (In Portuguese). (CONF-9004235-—: 7. Brazilian Symposium on 
Electrochemistry and Electroanalitics, Ribeirao Preto (Brazil), 8-11 
Apr 1990). Order Number DE92604192. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A systematic study of Ru Cl sub(2) (DMSO) sub(2) L sub(2) 
derivates, where L = N-heterocyclic base is described, contributing 
for a best understanding of chemical behaviour and electronic 
structure of the ruthenium sulfoxides. The correlations between the 
electrochemical and the spectroscopical parameters of the serie 
are presented with more emphasis. (author). 


1259 (INIS-BR-2823) Electrochemistry of ruthenium ac- 
etate trigonal cluster with dimethyisulfoxide and pyridine. 
Alexiou, A.D.P. (Sao Paulo Univ., SP (Brazil). Inst. de Quimica); 
Toma, H.E. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Facul- 
dade de Filosofia, Ciencias e Letras. 1990 7p. (In Portuguese). 
(CONF-9004235-: 7. Brazilian Symposium on Electrochemistry 
and Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 1990). Order 
Number DE92604193. Source: OSTI; NTIS (US Sales Only); INIS. 

The electrochemical behaviour of asymetric cluster with two lig- 
ands, pyridine and dimethyl-sulfoxide is studied for determining the 
changes from cluster oxidation influence on DMSO-Ru ligand and 
for verifying the ligand isomers which were detected in two sys- 
tems; [Ru(NHsub(3))dmso] sup(3+/2+) [9] and [Ru(edta)dmso] 
sup(1-/2-)[10]. (author). 


1260 (INIS-BR-2824) Spectroelectrochemical and cyclic 
voltametry of polynuclear complexes and ruthenium (Il) 
tris(bipyrazine) with peripheric ruthenium-edta clusters. Ser- 
naglia, R.L. (Sao Paulo Univ., SP (Brazil). Inst. de Quimica); Toma, 
H.E. Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 
Filosofia, Ciencias e Letras. 1990 7p. (In Portuguese). (CONF- 
9004235-: 7. Brazilian Symposium on Electrochemistry and 
Electroanalitics, Ribeirao Preto (Brazil), 8-11 Apr 1990). Order 
Number DE92604194. Source: OSTI; NTIS (US Sales Only); INIS. 

A new serie of polynuclear complexes from ruthenium (2) this 
(bipyrazine) by ligands of ruthenium-EDTA clusters in peripherical 
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nitrogen of bipyrazine is presented. The [Ru (bpz) sub(3)] Q 
sub(2). 3,5 H sub(2)O and [Ru (H EDTA) H sub(2)O]. 4 H sub(2)O 
complexes were synthetized and data of electronic spectra, cyclic 
voltametry and spectroelectrochemical were shown. (author). 


1261 (INIS-BR-2826) Electrochemical behavior of 
mononuclear and binuclear compounds from ruthenium 
amines and cyanoferrates with 4,4’-dithiodipyridine. Sousa 
Moreira, |. de (Ceara Univ., Fortaleza, CE (Brazil). Dept. de Quim- 
ica Organica e Inorganica); Franco, D.W. Sao Paulo Unw., 
Ribeirao Preto, SP (Brazil). Faculdade de Filosofia, Ciencias e Le- 
tras. 1990 7p. (in Portuguese). (CONF-9004235-: 7. Brazilian 
Symposium on Electrochemistry and Electroanalitics, Ribeirao 
Preto (Brazil), 8-11 Apr 1990). Order Number DE92604195. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The formals potentials of half-wave for d 5 - d © coupling on [Fe 
(CN) 5 DTDP] (*-/S-), [Ru (CN) 5 DTDP/(-2-/3-) and [Ru (NH 3) 
s DTDP] 5+/2+ monomeric systems and the formals potentials of 
half-wave for 1 electron sequential processes, with Ke calculation, 
in [((CN) 5 Fe DTDP Fe (CN) 5] “-/5-/®-) and [(NH 3) 5) Ru 
DTDP Ru (NH 3) 5] “*/*+/4*) binuclear systems were determined. 
(author). 


1262 (INIS-SU-285(T.1)) 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V.1: Summaries of reports. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989 229p. (CONF-8910548—: 12. Ukrainian Re- 
public conference on inorganic chemistry, Simferopol’ (Ukrainian 
SSR), 2-5 Oct 1989). Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 
Individual summaries are indexed. (LW) 


1263 (INIS-SU-285(T.1.), pp. 4) On the stability series of 
coordination compounds of double-charged metal ions. Yat- 
simirskij, K.B. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). 
(CONF-8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/stability; ALKALINE 
EARTH METAL COMPLEXES; STABILITY; CHELATES; CHEM- 
ICAL BONDS; COMPARATIVE EVALUATIONS; LIGANDS; 
TRANSITION ELEMENT COMPLEXES 


1264 (INIS-SU-285(T.1.), pp. 5) Chemical problems of 
high-temperature superconducting materials. Skopenko, V.V. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Nedil’ko, 
S.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on_ inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. HIGH-TC SUPERCONDUCTORS /chemical prepara- 
tion; LANTHANUM OXIDES/high-te superconductors; STRONTIUM 
OXIDES/high-tc superconductors; YTTRIUM OXIDES/high-tc su- 
perconductors; BARIUM OXIDES; BISMUTH OXIDES; CALCIUM 


OXIDES; COPPER OXIDES; LEAD OXIDES; STABILITY; THAL- 
LIUM OXIDES 


1265 (INIS-SU-285(T.1.), pp. 6) Structure, properties and 
prospects of the use of platinum metal hetero-, binuclear 
chalcogenochloride complexes. Volkov, S.V.; Pekhn’o, V.I.; Fok- 
ina, Z.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). 
(CONF-8910548—: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. RUTHENIUM COMPLEXES/molecular structure; 
CHEMICAL COMPOSITION; CHEMICAL PREPARATION; CHLO- 
RIDES; SELENIUM COMPLEXES; SULFUR COMPLEXES; 
TELLURIUM COMPLEXES; VALENCE 


1266 (INIS-SU-285(T.1.), pp. 13) Synthesis and proper- 
ties of potential-controlled inorganic composite materials. 
Gorodyskij, A.V.; Novikova, E.M.; Klimenko, L.A.; Mal’tseva, T.V. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on_ inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. BORATES/adsorption; COMPOSITE MATERIALS/ 
chemical preparation; ZIRCONIUM OXIDES/composite materials; 
BORATES; ADSORPTION; CARBON FIBERS; ELECTRIC PO- 
TENTIAL; SURFACE PROPERTIES 


1267 (INIS-SU-285(T.1.), pp. 16) On the peculiarities of 
scandium tungstate formation irom aqueous solutions and its 
properties. Belousova, E.E. (Donetskij Gosudarstvennyj Univ., 
Donetsk (Ukrainian SSR)); Krivobok, V.I.; Got'manova, T.T. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCANDIUM HYDROXIDES/chemical preparation; 
SCANDIUM TUNGSTATES/chemical preparation; AQUEOUS SO- 
LUTIONS; HYDRATES; MOLECULAR STRUCTURE; PH VALUE; 
QUANTITY RATIO 


1268 (INIS-SU-285(T.1.), pp. 17) Properties of yttrium bar- 
jum cuprite ceramics modified by hafnium dioxide. Loboda, 
S.V. (Donetskij Gosudarstvennyj Univ., Donetsk (Ukrainian SSR)); 
Nikitina, N.A.; Gvozd', V.1.; Mikhajlov, V.I.; Varyukhin, V.N. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
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(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic conter- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI: NTIS (US Sales Only): INIS. 
Short note. HAFNIUM OXIDES/chemical reactions: HAFNIUM 
OXIDES/high-te superconductors; HIGH-TC SUPERCONDUC- 
TORS/phase_ studies; YTTRIUM OXIDES/chemical reactions; 
YTTRIUM OXIDES/high-te superconductors: ADDITIVES: BARIUM 
OXIDES; COPPER OXIDES; CUBIC LATTICES; LATTICE PARAM- 
ETERS; QUANTITY RATIO; TRANSITION TEMPERATURE 


1269 (INIS-SU-285(T.1.), pp. 18) Structure, properties and 
application of molybdenum and tungsten thioselenohalides. 
Volkov, S.V.; Kolesnichenko, V.L.; Timoshchenko, N.I. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/molecular structure; 
TUNGSTEN COMPLEXES/molecular structure; © BROMIDES; 
CHEMICAL PROPERTIES; CHLORIDES; PYROLYSIS; SE- 
LENIDES; SULFIDES; USES 


1270 (INIS-SU-285(T.1.), pp. 20) Use of ampule synthesis 
method with two-zone heating for preparation of chalco- 
genides of different composition. Chaus, |.S. (AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii); Kompanichenko, N.M.; Teterin, G.A.; Zinchenko, V.F.; 
Andrejchenko, V.G. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Ot- 
delenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/chemical preparation; 
CHALCOGENIDES/chemical preparation; EUROPIUM COM- 
POUNDS/chemical preparation; INDIUM COMPOUNDS/chemical 
preparation, YTTERBIUM COMPOUNDS/chemical preparation; 
CHALCOGENIDES; CHEMICAL COMPOSITION; GALLIUM COM- 
POUNDS; IMPURITIES 


1271 (INIS-SU-285(T.1.), pp. 21) Synthesis of complex 
compounds by the method of vacuum condensation for new 
material preparation. Zasiavskij, A.M. (Kievskij Gosudarstvennyj 
Univ., Kiev (Ukrainian SSR)); Shkurat, S.I.; Slivyanskaya, A.Eh.; 
Zverlin, A.V. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). 
(CONF-8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. HAFNATES/chemical preparation; RARE EARTH 
COMPOUNDS /chemical preparation; SCANDIUM COMPOUNDS/ 
chemical preparation; ZIRCONATES/chemical preparation; FILMS; 
HAFNATES; HIGH TEMPERATURE; PHASE STUDIES; QUAN- 
TITY RATIO; SOLID SOLUTIONS; VACUUM COATING; VERY 
HIGH TEMPERATURE; ZIRCONATES 


1272 (INIS-SU-285(T.1.), pp. 22) Investigation of phase di- 
agrams of titanate systems of REE of yttrium subgroup. 
Shamraj, G.V. (AN Ukrainskoj SSR, Odessa (Ukrainian SSR). 
Fiziko-Khimicheskij Inst.); Magunov, R.L. AN Ukrainskoj SSR. Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii: Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii: AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS 

Short note. RARE EARTH COMPOUNDS/phase diagrams: 
ATOMIC RADII; CATIONS; CRYSTAL LATTICES: EUTECTICS: 


MELTING POINTS; PHASE STUDIES; SOLID SOLUTIONS: TI- 
TANATES 


1273 (INIS-SU-285(T.1.), pp. 23) Quaternary chalco- 
genides Cu(Ag)2CdGe(Sn)S(Se,Te),. Olekseyuk, 1|.D. (Lutskij 
Pedagogicheskij Inst., Lutsk (Ukrainian SSR)): Zmij, O.F.; Piskach, 
L.V.; Piskach, M.F.; Sholom, L.I.; Pankevich, V.Z. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. Fizicheskoj 
Khimii; — Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS 

Short note. CADMIUM COMPOUNDS/chemical preparation; 
CADMIUM COMPOUNDS/phase diagrams; CHALCOGENIDES 
chemical _ preparation; CHALCOGENIDES/phase __ diagrams; 
CHALCOGENIDES: COPPER COMPOUNDS; CRYSTAL 
GROWTH; CRYSTAL LATTICES; GERMANIUM COMPOUNDS; 
LATTICE PARAMETERS; MELTING POINTS; MICROHARDNESS; 
MONOCRYSTALS; SILVER COMPOUNDS; SPACE GROUPS; TIN 
COMPOUNDS 


1274 (INIS-SU-285(T.1.), pp. 24) Preparation and some 
properties of Ing(P2Seg), compound. Gebesh, V.Yu. (Uzhgorod- 
skij Gosudarstvennyj Univ., Uzhgorod (Ukrainian SSR)): Potorij, 
M.V.; Gorvat, A.A.; Voroshilov, Yu.V. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii: Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM COMPOUNDS/chemical preparation; IN- 
DIUM COMPOUNDS/electrical properties; CRYSTAL GROWTH; 
CRYSTAL LATTICES; DENSITY; LATTICE PARAMETERS; 
MONOCRYSTALS; PHOSPHORUS COMPOUNDS; SELENIUM 
COMPOUNDS 


1275 (INIS-SU-285(T.1.), pp. 25) Regularities of formation 
and property change of compounds in the systems A'-B*-C°. 
Ship, 1.S. (Uzhgorodskij Gosudarstvennyj Univ., Uzhgorod 
(Ukrainian SSR)); Peresh, |.V. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—-: 12. Ukrainian Republic conference on 
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inorganic chemistry. Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Short note. CHALCOGENIDES/phase diagrams: INDIUM COM- 
POUNDS/phase diagrams: ALKALI METAL COMPOUNDS: 
CHALCOGENIDES: CHEMICAL BONDS: CHEMICAL REAC- 
TIONS: COPPER COMPOUNDS; SILVER COMPOUNDS 


1276 (INIS-SU-285(T.1.), pp. 33) On the interaction in 
complex oxide compositions. Teterin. G.A (AN Ukrainskoj SSR, 
Odessa (Ukrainian SSR). Fiziko-Khimicheskij Inst.); Menchuk, 
E.M.: Shkol’nikova. T.M. AN Ukrainskoj SSR. Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii: Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR): AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ.. Simferopol (Ukrainian SSR). 1989. 229p. (In 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry. Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI: NTIS (US Sales Only): INIS. 

Short note. EUROPIUM OXIDES/chemical reaction kinetics; EU- 
ROPIUM OXIDES/phase diagrams; GADOLINIUM OXIDES/ 
chemical reaction kinetics: GADOLINIUM OXIDES/phase diagrams; 
HAFNIUM OXIDES/chemical reaction kinetics: HAFNIUM OXIDES/ 
phase diagrams: BINDING ENERGY: CHEMICAL BONDS; IRON 
OXIDES: MOESSBAUER EFFECT; SOLID SOLUTIONS 


1277 (INIS-SU-285(T.1.), pp. 34) Estimation of the degree 
of donor-acceptor interaction in complex fluoride compounds. 
Teterin, G.A. (AN Ukrainskoj SSR, Odessa (Ukrainian SSR). Fiziko- 
Khimicheskij Inst.): Nikolaeva, S.V.; Nadkaryan, Yu.A. AN 


Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 


Obrazovaniya Ukrainsko) SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; § Simferopol’ski) Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/chemical 
bonds; RARE EARTH COMPOUNDS/chemical bonds; ELEC- 
TRONEGATIVITY; FLUORIDES 


1278 (INIS-SU-285(T.1.), pp. 38) Electrochemical synthe- 
sis and properties of transition metal oxide-hydroxide 
compounds of non-stoichiometric composition. lvanova, N.D.; 
Boldyrev, E.l.; Ivanov, S.V.; Mishchenko, A.B.; Filatov, V.K. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM HYDROXIDES/chemical preparation; 
MOLYBDENUM OXIDES/chemical preparation; ELECTRIC CON- 
DUCTIVITY; ELECTROLYSIS; SPECIFIC SURFACE AREA; 
STOICHIOMETRY; USES 


1279 (INIS-SU-285(T.1.), pp. 41) Synthesis of titanium and 
zirconium compounds from ionic melts. Taranenko, V.|.; Zarut- 
skij, |.V.; Bidenko, V.A.; Uskova, N.N. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial'nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 


(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii: AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. TITANIUM BORIDES/chemical preparation; ZIRCO- 
NIUM BORIDES/chemical preparation: ZIRCONIUM SILICIDES/ 
chemical preparation: CHEMICAL COMPOSITION; CHLORIDES; 
ELECTROLYSIS; FLUORIDES; MOLTEN SALTS; OXYFLUO- 
RIDES; QUANTITY RATIO 


1280 (INIS-SU-285(T.1.), pp. 43) Preparation and proper- 
ties of semiconductor compounds of the (In2Te3), _ ,-(Hg3Te3)x 
system. Boloshchuk, A.G. (Chernovitskij Gosudarstvennyj Univ., 
Chernovtsy (Ukrainian SSR)); Mazurkevich, G.Ya.: Grushka, G.G. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on _ inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. INDIUM TELLURIDES/dissolution, MERCURY TEL- 
LURIDES/dissolution; | ACTIVATION ENERGY; ANNEALING; 
AQUEOUS SOLUTIONS; CHEMICAL REACTION KINETICS; 
ELECTRICAL PROPERTIES; DISSOLUTION; INORGANIC ACIDS; 
MONOCRYSTALS; SEMICONDUCTOR MATERIALS 


1281 (INIS-SU-285(T.1.), pp. 44) Preparation and proper- 
ties of aluminium boridocarbide powder of AlgB,C7 
composition. Kharlamov, A.l. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Problem Materialovedeniya); Duda, T.I.; Lo- 
jchenko, S.V.; Fomenko, V.V. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALUMINIUM BORIDES/chemical preparation; 
ALUMINIUM CARBIDES; CHEMICAL PROPERTIES; PHASE 
STUDIES; POWDERS; VERY HIGH TEMPERATURE 


1282 (INIS-SU-285(T.1.), pp. 46) Formation peculiarities of 
trivalent d- and f-element niobates during dehydration of 
polymeric aquohydroxo complexes. Sych, A.M. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Nedil’ko, L.F.; Mak- 
sakova, R.V. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). 
(CONF-8910548—: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
mares of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. NIOBATES/chemical preparation; NIOBIUM COM- 
PLEXES/dehydration, RARE EARTH COMPLEXES/dehydration; 
RARE EARTH COMPOUNDS/chemical preparation; ACTIVATION 
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ENERGY; CHEMICAL REACTION KINETICS; CHROMIUM COM- 
POUNDS; CRYSTALLIZATION; HYDRATES; HYDROXIDES; IRON 
COMPOUNDS; NIOBATES; DEHYDRATION; PHASE STUDIES 


1283 (INIS-SU-285(T.1.), pp. 47) Synthesis and structure 
of new rhenium chalcochloride complexes. Kolesnichenko, V.L.; 
Timoshchenko, N.|. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Ot- 
delenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM COMPLEXES/chemical preparation; 
RHENIUM COMPLEXES/molecular structure; CHEMICAL COMPO- 
SITION; CHLORIDES; SULFIDES 


1284 QNIS-SU-206(T .1.), pp. 51) Force constants of 
NO3~-, CO32-, WO,?-, MoO,?-anions coordinated by alkali 
and alkaline earth metal cations. Solov'ev, V.V. (Poltavskij 
Inzhenerno-Stroitel’nyj Inst., Poltava (Ukrainian SSR)); Kovalenko, 
N.F.; Shapoval, V.I.; Kushkhov, Kh.B. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS /strength 
functions; _MOLYBDATES/strength functions; TUNGSTATES/ 
strength functions; ALKALI! METAL COMPOUNDS; AN- 
IONS; CHEMICAL BONDS; MOLTEN SALTS; MOLYBDATES; 
TUNGSTATES 


1285 (INIS-SU-285(T.1.), pp. 54) Preparation, optical prop- 
erties and phase P-T diagram of Cs2HgBr, monocrystals. 
Piroga, S.A.; Olekseyuk, 1.D.; Kirilenko, V.V.; Kitik, A.V. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CESIUM BROMIDES/optical properties; CESIUM 
BROMIDES/phase diagrams; CRYSTAL-PHASE TRANSFORMA- 
TIONS; MERCURY BROMIDES; MONOCRYSTALS 


1286 (INIS-SU-285(T.1.), pp. 56) Preparation and investi- 
gation of properties of alkaline earth metal silicates and films 
on their basis. Loya, V.Yu.; Pogojda, |.1.; Lada, A.V.; Golevoj, M.1. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj .Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). (CONF- 
8910548-: +12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 


Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. STRONTIUM SILICATES/chemical preparation; 
STRONTIUM SILICATES/films; ADHESION; CHEMICAL PROPER- 
TIES; PHYSICAL PROPERTIES; PROTECTIVE COATINGS; 
FILMS 


1287 (INIS-SU-285(T.1.), pp. 58) Homogeneity regions 
and properties of Ti;Si,, TlsSe2l and Tis;Se2Br compounds. 
Tsigika, V.V. (Uzhgorodskij Gosudarstvennyj Univ., Uzhgorod 
(Ukrainian SSR)); Galagovets, |.V.; Perash, E.Yu.; Koperles, B.M.:; 
Kornijchuk, ©.1. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdele- 
nie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. THALLIUM IODIDES/phase diagrams; CHEMICAL 
COMPOSITION; ELECTRIC CONDUCTIVITY; MONOCRYSTALS; 
OPTICAL PROPERTIES; SOLID SOLUTIONS; THALLIUM SE- 
LENIDES; THALLIUM SULFIDES 


1288 (INIS-SU-285(T.1.), pp. 59) Synthesis and properties 
ot double sulfates. Vajsfel’d, MJ. (Poltavskij Inzhenerno- 
Stroitel’nyj Inst., Poltava (Ukrainian SSR)); Kost’, L.L.; Kovalev, 
A.E.; Maksimenko, A.A.; Onishchenko, M.K.; Shevchuk, A.V. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial'nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CERIUM SULFATES/chemical preparation; CESIUM 
SULFATES/chemical preparation; PRASEODYMIUM SULFATES/ 
chemical preparation; CHEMICAL COMPOSITION; CRYSTALS; 
DEHYDRATION; HYDRATES; MAGNESIUM SULFATES; NICKEL 
SULFATES; SOLID SOLUTIONS 


1289 (INIS-SU-285(T.1.), pp. 64) Physicochemical investi- 
gation of chlorides of alkali metals with lanthanum and 
neodymium. Storozhenko, D.A. (Poltavskij Inzhenerno-Stroitel’ny} 
Inst., Poltava (Ukrainian SSR)); Shiraj, Yu.V.; Bunyakina, N.V. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALI METAL COMPOUNDS/chemical preparation; 
LANTHANUM CHLORIDES/chemical preparation; NEODYMIUM 
CHLORIDES/chemical preparation; AQUEOUS SOLUTIONS; 
CHEMICAL COMPOSITION; DENSITY; HYDRATES; MONOCRYS- 
TALS; PYROLYSIS; REFRACTIVITY 


1290 (INIS-SU-285(T.1.), pp. 66) High-temperature chemi- 
cal interaction in oxide systems containing ruthenium (4) 
compounds. Lozinskij, N.S. (Donetskij Gosudarstvennyj Univ., 
Donetsk (Ukrainian SSR)); Guba, A.|. AN Ukrainskoj SSR, Kiev 
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(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(U'irainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NIOBIUM OXIDES/chemical reactions; RUTHENIUM 
OXIDES/chemical reactions; STRONTIUM OXIDES/chemical reac- 
tions; TUNGSTEN OXIDES/chemical reactions; ALKALI METAL 
COMPOUNDS; VERY HIGH TEMPERATURE 


1291 (INIS-SU-285(T.1.), pp. 68) Synthesis and properties 
of luminophors based on double sulfides. Lyakh, R.A. (AN 
Ukrainskoj SSR, Odessa (Ukrainian SSR). Fiziko-Khimicheskij 
inst.); Drozdova, S.V.; Smityukh, T.V.; Voevudskaya, S.V. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganichesko 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizichesko 
Khimii; | Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CERIUM SULFIDES/chemical preparation; 
EUROPIUM SULFIDES/chemical preparation; LANTHANUM SUL- 
FIDES/chemicail preparation; SCANDIUM SULFIDES/chemical 
preparation; STRONTIUM SULFIDES/chemical preparation; GAL- 
LIUM SULFIDES; INORGANIC PHOSPHORS; LUMINESCENCE; 
VERY HIGH TEMPERATURE 


1292 (INIS-SU-285(T.1.), pp. 69) Rhenium dichalco- 
genides: synthesis and _ investigation. Shuklyuk, N.P. 
(Uzhgorodskij Gosudarstvennyj Univ., Uzhgorod (Ukrainian SSR)). 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. RHENIUM SULFIDES/chemical preparation; TEL- 
LURIDES/chemical preparation; HIGH TEMPERATURE; MEDIUM 
VACUUM; SELENIDES; TELLURIDES; VERY HIGH TEMPERA- 
TURE 


1293 (INIS-SU-285(T.1.), pp. 72) Structural aspects of the 
synthesis of rare earth titanates by the method of vacuum con- 
densation. Kushkov, V.D. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Zaslavskij, A.M.; Kozlov, |.S.; Mel'nikov, A.V. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial'nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/chemical preparation; 
RARE EARTH COMPOUNDS/crystal lattices; FILMS; TITANATES; 
VACUUM COATING; VAPOR DEPOSITED COATINGS 





1294 (INIS-SU-—285(T.1.), pp. 74) Structural peculiarities of 
rare earth stannates of RASnO; composition. Zen’kovich, E.G. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Khramov, 
A.S. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. GADOLINIUM OXIDES/crystal structure; YTTRIUM 
OXIDES/crystal structure; CHEMICAL COMPOSITION; CHEMICAL 
PREPARATION; COORDINATION NUMBER; MANGANESE OX- 
IDES; SPACE GROUPS; TIN OXIDES 


1295 (INIS-SU-285(T.1.), pp. 75) Preparation of metallic 
rhenium by thermal decomposition of rhenium (3) 
trans-tetrahalogenodi-.-carboxylates. Shtemenko, A.V. (Dne- 
propetrovskij Khimiko-Tekhnologicheskij Inst., _ Dnepropetrovsk 
(Ukrainian SSR)); Revunov, A.N. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM/pyrolysis products; RHENIUM COM- 
PLEXES/pyrolysis; CARBOXYLIC ACID SALTS; CHEMICAL 
PREPARATION; CHEMICAL VAPOR DEPOSITION; HALIDES; 
ISOMERS; MOLECULAR STRUCTURE; RHENIUM; PYROLYSIS; 
SUBLIMATION 


1296 (INIS-SU-285(T.1.), pp. 78) Preparation and study 
of dehydration regularities of group 3 orthovanadates. 
Got'manova, T.T. (Donetskij Gosudarstvennyj Univ., Donetsk 
(Ukrainian SSR)); Shuba, Yu.!. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 2293p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM COMPOUNDS/chemical preparation; 
SCANDIUM COMPOUNDS/chemical preparation; VANADATES/ 
chemical preparation; YTTRIUM COMPOUNDS/chemical prepara- 
tion; ACTIVATION ENERGY; AQUEOUS SOLUTIONS; CHEMICAL 
REACTION KINETICS; DEHYDRATION; HYDRATES; REACTION 
HEAT; VANADATES 


1297 (INIS-SU-285(T.1.), pp. 80) Synthesis of double 
propionates of group 2 elements, single crystal growth and in- 
vestigation of their physicochemical properties. Stamikosto, 
E.V. (AN Ukrainskoj SSR, Odessa (Ukrainian SSR). Fiziko- 
Khimicheskij Inst.). AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
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inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPOUNDS/chemical preparation; 
STRONTIUM COMPOUNDS/crystal growth; AQUEOUS SOLU- 
TIONS; CALCIUM COMPOUNDS; CARBOXYLIC ACID SALTS; 
MONOCRYSTALS; PHASE DIAGRAMS; SOLUBILITY 


1298 (INIS-SU-285(T.1.), pp. 81) Heterophase interaction 
of barium, rare earth titanium hydroxides during the synthesis 
of barium rare earth tetratitanates. Ivanova, L.V.; Limar’, T.F.; 
Kormysheva, G.A.; Maslova, V.M. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial'nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. LANTHANUM COMPOUNDS/chemical preparation; 
NEODYMIUM COMPOUNDS/chemical preparation; SAMARIUM 
COMPOUNDS/chemical preparation; AQUEOUS SOLUTIONS; 
BARIUM COMPOUNDS; DEHYDRATION; PH VALUE; PHASE 
STUDIES; TITANATES; VERY HIGH TEMPERATURE 


1299 (INIS-SU-285(T.1.), pp. 83) Synthesis and structure 


of heterometallic clusters with Re2Mo2 and Ni2Mo2 skeleton. 
Shaposhnikova, A.D. (AN Ukrainskoj SSR, Odessa (Ukrainian 
SSR). Fiziko-Khimicheskij Inst.); Stadnichenko, R.A.; Drab, M.V.; 
Eremenko, |.L.; Pasynskij, A.A.; Yankovskij, A.I.; Strukchko, Yu.T. 


AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
MOLYBDENUM COMPLEXES/molecular structure; RHENIUM 
COMPLEXES/chemical preparation; RHENIUM COMPLEXES/ 
molecular structure; ALKYNES; BOND ANGLE; BOND LENGTHS; 
CARBONYLS; CHEMICAL BONDS; CHEMICAL COMPOSITION; 
DIENES; NICKEL COMPLEXES 


1300 (INIS-SU-—285(T.1.), pp. 86) Interaction in ternary 
system HgSe-HgTe-HgBr2. Khudolij, V.A. (Uzhgorodskij Gosu- 
darstvennyj Univ., Uzhgorod (Ukrainian SSR)); Pan’ko, V.V.; 
Shelemba, M.S. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otde- 
lenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 


12. Ukrainian Republic conference on inorganic chemistry. V. 1: 


Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. MERCURY TELLURIDES/chemical reactions; MER- 
CURY TELLURIDES/phase diagrams; EQUILIBRIUM; HIGH 
TEMPERATURE; MERCURY BROMIDES; MERCURY SE- 
LENIDES; SOLID SOLUTIONS 


1301 (INIS-SU-285(T.1.), pp. 87) Thermal stability and 
structure of phases synthesized in films of binary oxide sys- 
tems. Kushkov, V.D. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Klejmenov, A.V.; Mel’nikov, A.V.; Zverlin, A.V. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
manies of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/phase studies; ZIR- 
CONIUM OXIDES/phase studies; CRYSTAL STRUCTURE; 
DEPOSITION; FILMS; SOLID SOLUTIONS; THERMAL DEGRA- 
DATION 


1302 (INIS-SU-285(T.1.), pp. 88) Synthesis and electro- 
physical properties of double molybdates of copper and rare 
earths. Perepelitsa, A.P. (Kievskij Tekhnologicheskij Inst. 
Pishchevoj Promyshlennosti, Kiev (Ukrainian SSR)); Alekseeva, 
Z.M.; Ishchenko, V.N.; Polumbrik, O.M.; Fomenko, V.V. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDATES/chemical preparation; MOLYBDATES/ 
electrical properties; RARE EARTH COMPOUNDS/chemical prepa- 
ration, RARE EARTH COMPOUNDS/electrical properties; 
YTTRIUM COMPOUNDS/chemical preparation; YTTRIUM COM- 
POUNDS/electrical properties; CHEMICAL COMPOSITION; 
COPPER COMPOUNDS; CRYSTAL LATTICES; HIGH TEMPERA- 
TURE; MOLYBDATES; PYROLYSIS 


1303 (INIS-SU-285(T.1.), pp. 90) Influence of modification 
on LiTaO, structure and properties. Get'man, E.|. (Donetskij Go- 
sudarstvennyj Univ., Donetsk (Ukrainian SSR)); Tkachenko, T.V.; 
Bamoteref, S.Kh. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otde- 
lenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial'nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPOUNDS/hexagonal lattices; 
TANTALATES/hexagonal lattices; ZIRCONATES/hexagonal lattices; 
CHEMICAL PREPARATION; DENSITY; ELECTRICAL PROP- 
ERTIES; LITHIUM COMPOUNDS; MODIFICATIONS; SOLID 
SOLUTIONS; TANTALATES; VERY HIGH TEMPERATURE; ZIR- 
CONATES 


1304 (INIS-SU-285(T.1.), pp. 92) Investigation of pyrohy- 
drolysis processes on the stages of lithium tetrafluoroborate 
synthesis. Soroka, N.E.; Plakhotnik, V.N.; Gulivets, |.L.; Bondar’, 
E.|.; Zakharov, |.N.; Nikonov, V.L.; Dubasov, V.S. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
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Khimii; | Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/hydrolysis; BORON COM- 
PLEXES/pyrolysis; _ HYDROLYSIS; PYROLYSIS; CHEMICAL 
PREPARATION: DEHYDRATION; ELECTROLYTES; FLUORIDES; 
HYDRATES; HYDROXIDES; IMPURITIES; LITHIUM COM- 
POUNDS 


1305 (INIS-SU-—285(T.1.), pp. 96) Synthesis and physico- 
chemical properties of some 3d-element heteropolytungstates. 
Danilejko, L.A. (Donetskij Gosudarstvennyj Univ., Donetsk 
(Ukrainian SSR)); Gruba, A.|.; Moroz, Ya.A. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial'nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
‘ chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TUNGSTEN COMPLEXES/chemical preparation; 
TUNGSTEN COMPLEXES/crystal structure; CHEMICAL COMPO- 
SITION; CHEMICAL PROPERTIES; HETEROPOLYANIONS; 
PHYSICAL PROPERTIES; TRANSITION ELEMENT COMPLEXES 


1306 (INIS-SU-285(T.1.), pp. 97) Synthesis and properties 
of solvate complexes of alkaline earth metal acetates. Shanina, 
T.P. (AN Ukrainskoj SSR, Odessa (Ukrainian SSR). Fiziko- 
Khimicheskij Inst.); Sejfullina, |.1.; Skrylev, L.D. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simteropol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. STRONTIUM COMPLEXES/chemical preparation; 
STRONTIUM COMPLEXES/pyrolysis; ACETATES; ACETIC ACID; 
COORDINATION VALENCES; HYDRATES; SOLVATION; PYROLY- 
SIS 


1307 (INIS-SU-285(T.1.), pp. 98) Synthesis of new inor- 
ganic materials with garnet structure. Nedil’ko, S.A. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Dzyaz’ko, A.G.; 
Volovik, M.N. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). 
(CONF-8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. ALKALINE EARTH METAL COMPOUNDS/chemical 
preparation; GADOLINIUM OXIDES/chemical preparation; VANA- 
DIUM OXIDES/chemical preparation; YTTRIUM OXIDES/chemical 
preparation; ZIRCONIUM OXIDES/chemical preparation; ALU- 
MINIUM OXIDES; CHEMICAL COMPOSITION; CRYSTAL 
STRUCTURE; FERRITE GARNETS; GALLIUM OXIDES; PHASE 
STUDIES; SENSITIVITY; SOLID SOLUTIONS; THERMAL 
DEGRADATION 


1308 (INIS-SU-285(T.1.), pp. 99) Effect of basicily of 
ligands-substituents on reactivity of fluoroacid complexes of 
BF3L- composition. Parkhomenko, N.G. (Dnepropetrovskij Inst. 
Inzhenerov Zheleznodorozhnogo Transporta, Dnepropetrovsk 
(Ukrainian SSR)); Kharchenko, L.V.; Rossikhin, V.V.; Sokolov, 
V.D.; Kopanev, V.D. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/hydrolysis; ACTIVATION 
ENERGY; ALKOXIDES; ANIONS; AQUEOUS SOLUTIONS; 
HYDROLYSIS; CHEMICAL COMPOSITION; CHEMICAL PREPA- 
RATION; CHEMICAL REACTION KINETICS; ELECTRONIC 
STRUCTURE; FLUORIDES; THERMODYNAMIC PROPERTIES 


1309 (INIS-SU-285(T.1.), pp. 102) Peculiarities of the 
preparation of Cd2As,Ci. Gasinets, S.|. (Uzhgorodskij Gosu- 
darstvennyj Univ., Uzhgorod (Ukrainian SSR)). AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM ARSENIDES/chemical preparation; 
CADMIUM CHLORIDES/chemical preparation; CHEMICAL COM- 
POSITION; CHEMICAL REACTION KINETICS; CRYSTAL 
GROWTH; DENSITY; ENTROPY; FUSION HEAT; HIGH TEM- 
PERATURE; LATTICE PARAMETERS; MELTING POINTS; 
MONOCLINIC LATTICES; MONOCRYSTALS 


1310 (INIS-SU-285(T.1.), pp. 103) Preparation of Cd2P3! 
monocrystals in the region of congruent evaporation and their 
properties. Gasinets, S.M. (Uzhgorodskij Gosudarstvennyj Univ., 
Uzhgorod (Ukrainian SSR)); Kozusenskij, A.V. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol! (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPOUNDS/crystal growth; IODINE 
COMPOUNDS/crystal growth; CHEMICAL COMPOSITION; CRYS- 
TAL DEFECTS; HIGH TEMPERATURE; MONOCRYSTALS; 
PHOSPHORUS COMPOUNDS; TEMPERATURE DEPENDENCE; 
VAPOR PRESSURE 


1311 (INIS-SU-285(T.1.), pp. 105) Synthesis and single 
crystal growth of lithium tetraborate. Golovej, V.M.; Turok, I.I.; 
Golovej, M.I.; Pekar’, Ya.M. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial'nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
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12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. BORATES/chemical preparation; BORATES/crystal 
growth; BORATES; CZOCHRALSKI METHOD; HIGH TEMPERA- 
TURE; LITHIUM COMPOUNDS; MONOCRYSTALS; VERY HIGH 
TEMPERATURE 


1312 (INIS-SU-285(T.1.), pp. 106) Preparation and proper- 
ties of epitaxial layers based on the solid solutions 
(IngTe3)x-(Hg3Tes);_x- Grushka, G.G. (Chernovitskij Gosu- 
darstvennyj Univ., Chemovtsy (Ukrainian SSR)); Bukovej, V.V.; 
Antonyuk, M.G.; Antoshchuk, V.G. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM TELLURIDES/epitaxy; INDIUM TEL- 
LURIDES/opacity, MERCURY TELLURIDES/epitaxy; MERCURY 
TELLURIDES/opacity; CHEMICAL COMPOSITION; CRYSTAL 
GROWTH; EPITAXY; OPACITY; MONOCRYSTALS; SOLID SOLU- 
TIONS 


1313 (INIS-SU—285(T.1.), pp. 107) Ternary semiconductor 
compounds in Cd-P(As)-Cl(Br,l) systems. Gam, N.S. (Uzhgorod- 
skij Gosudarstvennyj Univ., Uzhgorod (Ukrainian SSR)). AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial'nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 


Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 


Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM ARSENIDES/phase diagrams; CADMIUM 
PHOSPHIDES/phase diagrams; HALIDES/phase diagrams; CHEM- 
ICAL COMPOSITION; HALIDES; PHASE STUDIES; PHYSICAL 
PROPERTIES; SEMICONDUCTOR MATERIALS 


1314 (INIS-SU-285(T.1.), pp. 112) Investigation of com- 
pounds forming in the system hydrogen peroxide-alkali metal 
borate. Kuprij, V.Z. (Kievskij Politekhnicheskij Inst., Kiev (Ukrainian 
SSR)); Lunenok-Burmakina, V.A. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical preparation; BORON 
COMPLEXES/pyrolysis; PYROLYSIS; CHEMICAL COMPOSITION; 
CHEMICAL REACTION KINETICS; DISINFECTANTS; HYDRATES; 
PEROXIDES; PH VALUE; SODIUM COMPOUNDS; SOLUBILITY 


1315 (INIS-SU-285(T.1.), pp. 116) Investigation of phase 
transformations in TiO. - xH20-MeCO, - yH20 (Me = Ca, Ba, 
Pb, Y) system in 150-1200 deg C temperature range. 
Dvernyakova, A.A.; Sidorenko, M.V. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 


(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of . Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. YTTRIUM COMPOUNDS/phase transformations; 
CHEMICAL COMPOSITION; CHEMICAL PREPARATION; HIGH 
TEMPERATURE; IMPURITIES; TITANATES; VERY HIGH TEM- 
PERATURE 


1316 (INIS-SU-285(T.1.), pp. 120) Investigation of chemi- 
cal stability of rare earth tellurites. Voloshina, A.L. (Kievskij 
Politekhnicheskij Inst., Kiev (Ukrainian SSR)); Pimonenko, N.Yu. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic conter- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPOUNDS/chemical properties; 
TELLURIUM COMPOUNDS/chemical properties; AQUEOUS 
SOLUTIONS; HYDROGEN; INORGANIC ACIDS; OXYGEN; 
QUANTITY RATIO; SOLUBILITY; STABILITY 


1317 (INIS-SU-285(T.1.), pp. 123) Phase equilibria and 
crystal structures of new phosphides in the systems of rare 
earth metaltransition metal-phosphorus. Kuz'ma, Yu.B. 
(L’vovskij Gosudarstvennyj Univ., Lvov (Ukrainian SSR)); Or- 
ishchin, S.V.; Chichrij, S.1. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Ukrainian). (CONF-8910548—-: 12. Ukrainian Republic conference 
on inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 
1989). In 12. Ukrainian Republic conference on inorganic chem- 
istry. V. 1: Summaries of reports. Order Number DE92001315. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. NEODYMIUM COMPOUNDS/chemical preparation; 
NEODYMIUM COMPOUNDS/crysta! lattices; TERBIUM PHOS- 
PHIDES/chemical preparation; TERBIUM PHOSPHIDES/crystal 
lattices; CHEMICAL COMPOSITION; COPPER COMPOUNDS; 
LATTICE PARAMETERS; NICKEL PHOSPHIDES; SPACE 
GROUPS 


1318 (INIS-SU-285(T.1.), pp. 124) Interaction of boron 
with rare earth and transition metals. Mikhalenko, S.|. (L'vovskij 
Gosudarstvennyj Univ., Lvov (Ukrainian SSR)); Chaban, N.F.; 
Zavalij, L.V.; Gubich, 1.B. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In 
Ukrainian). (CONF-8910548-: 12. Ukrainian Republic conference 
on inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 
1989). In 12. Ukrainian Republic conference on inorganic chem- 
istry. V. 1: Summaries of reports. Order Number DE92001315. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORIDES/phase diagrams; RARE EARTH 
COMPOUNDS /phase diagrams; TRANSITION ELEMENT COM- 
POUNDS/phase diagrams; BORIDES; CHEMICAL COMPOSITION; 
CRYSTAL LATTICES; LATTICE PARAMETERS 
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1319 (INIS-SU-285(T.1.), pp. 125) Interaction of phospho- 
rus with two transition metals of the 4-7 groups. Lomnits’ko, 
Ya.F. (L'vovskij Gosudarstvennyj Univ., Lvov (Ukrainian SSR)). AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizichesko 
Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Ukrainian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM PHOSPHIDES/phase diagrams; 
NIOBIUM COMPOUNDS/phase diagrams; RHENIUM COM- 
POUNDS/phase diagrams; TUNGSTEN PHOSPHIDES/phase 
diagrams; ZIRCONIUM PHOSPHIDES/phase diagrams; CHEMI- 
CAL COMPOSITION; CHEMICAL PREPARATION; CRYSTAL 
LATTICES; SOLID SOLUTIONS 





1320 (INIS-SU-285(T.1.), pp. 128) Reactions of dispropor- 
tionation of selenium and tellurium in alkaline solutions. 
Gladyshev, V.P.; Kovaleva, S.V. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TELLURIUM/oxidation; © TELLURIUM/reduction; 
AQUEOUS SOLUTIONS; CHEMICAL REACTION KINETICS; 
FREE ENTHALPY; QUANTITY RATIO; SODIUM HYDROXIDES; 
TELLURIUM; OXIDATION; REDUCTION 


1321 (INIS-SU-285(T.1.), pp. 136) Indium (3) solvent ex- 
traction from sulfuric acid solutions by tetraoctylammonium 
di-2-ethylhexyiphosphate. Pashkov, G.L.; Kulenova, N.A.; Stoy- 
anov, U.S. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 
Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). 
(CONF-8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. INDIUM COMPLEXES/solvent extraction; CHEMICAL 
COMPOSITION; ORGANIC PHOSPHORUS COMPOUNDS; QUA- 
TERNARY COMPOUNDS; SULFURIC ACID 


1322 


(INIS-SU-285(T.1.), pp. 141) Study of donor-acceptor 
interaction in the serie of lanthanide distannates using 
Moessbauer-spectroscopy. Teterin, G.A. (AN Ukrainskoj SSR, 


Odessa (Ukrainian SSR). Fiziko-Khimicheskij Inst.); Vorob’ev, 
Yu.V.; Babich, T.G. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Ot- 
delenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 


Short note. RARE EARTH COMPOUNDS/chemical bonds; 
CHEMICAL SHIFT; EFFECTIVE CHARGE; ELECTRONEGATIV- 
ITY; MOESSBAUER EFFECT; STANNATES 


1323 (INIS-SU-285(T.1.), pp. 143) The system of Ho-Ni-Ge. 
Asian, A.M. (L’vovskij Gosudarstvennyj Univ., Lvov (Ukrainian 
SSR)); Bodak, O.I.; Marusin, E.P.; Pecharskij, V.K. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 
Short note. HOLMIUM ALLOYS/phase diagrams; HOLMIUM 
COMPOUNDS /phase diagrams; GERMANIDES; GERMANIUM AL- 
LOYS; HIGH TEMPERATURE; INTERMETALLIC COMPOUNDS; 
NICKEL ALLOYS; NICKEL COMPOUNDS; SOLID SOLUTIONS 


1324 (INIS-SU-285(T.1.), pp. 144) The systems of Sc 
(Fe,Co,Ni)-C. Pecharskaya, A.O. (L’vovskij Gosudarstvennyj Univ., 
Lvov (Ukrainian SSR)); Marusin, E.P. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. SCANDIUM ALLOYS/phase diagrams; SCANDIUM 
CARBIDES/crystal lattices; SCANDIUM CARBIDES/phase dia- 
grams; COBALT ALLOYS; COBALT CARBIDES; INTERMETALLIC 
COMPOUNDS; IRON ALLOYS; IRON CARBIDES; LATTICE PA- 
RAMETERS; NICKEL ALLOYS; NICKEL CARBIDES; SPACE 
GROUPS 


1325 (INIS-SU—285(T.1.), pp. 145) Electronic structure and 
thermodynamic properties of manganese and rhenium silicide 
phases. Zadvornyj, L.I. (AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Problem Materialovedeniya); Goryachev, Yu.M.; 
Kal'chenko, S.V. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otde- 
lenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RHENIUM SILICIDES/electronic structure; RHENIUM 
SILICIDES/thermodynamic properties; LCAO METHOD; PHASE 
STUDIES; STABILITY 


1326 (INIS-SU-285(T.1.), pp. 148) Peculiarities of associa- 
tion of alkali metal salts in protic and aprotic solvents. Gubskij, 
S.M. (Kharkovskij Gosudarstvennyj Univ., Kharkov (Ukrainian 
SSR)); V'yunnik, I.N. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (In 
Russian). (CONF-8910548-—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
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12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. ALKALI METAL COMPOUNDS /solvation; |ODIDES/ 
solvation; SOLVATION; IODIDES; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; PROPANOLS; TEMPERATURE DEPENDENCE 


1327 (INIS-SU-285(T.1.), pp. 155) Analysis of binding en- 
ergy in ion-molecular complexes. Shevardina, L.B. (Kievskij 
Politekhnicheskij Inst., Kiev (Ukrainian SSR)); Pinchuk, V.M. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic conter- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/binding energy; BERYL- 
LIUM COMPLEXES/electronic structure; AMMONIA; CHEMICAL 
BONDS; HYDROFLUORIC ACID; IONS; LCAO METHOD; 
MOLECULAR STRUCTURE; MOLECULES; WATER 


1328 (INIS-SU-285(T.1.), pp. 161) Electric conductivity 
and association of alkali metal halides in alcohols. Kalugin, 
O.N. (Khar’kovskij Gosudarstvennyj Univ., Kharkov (Ukrainian 
SSR)); V’yunnik, I.N. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. lODIDES/electric conductivity; IODIDES/solvation; 
ALCOHOLS; ALKALI METAL COMPOUNDS; HIGH TEMPERA- 
TURE; IODIDES; SOLVATION; MEDIUM TEMPERATURE; 
TEMPERATURE DEPENDENCE 


1329 (INIS-SU-285(T.1.), pp. 165) Electrochemistry of 
molybdenum clusters catalyzing molecular nitrogen reduction. 
Gavrilov, A.B. (AN SSSR, Chernogolovka (USSR). Otdelenie inst. 
Khimicheskoj Fiziki); Kachapina, L.M.; Shilova, A.K.; Strelets, V.V. 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol'’skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (In Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. MOLYBDENUM COMPLEXES/electrochemistry; 
ALKOXIDES; CATALYSIS; CATALYSTS; CHEMICAL REACTION 
KINETICS; ELECTROCHEMISTRY; NITROGEN FIXATION; RE- 
DUCTION 


1330 (INIS-SU-285(T.1.), pp. 176) Carboxylic complexes 
of metals with crown-ethers. Sukhan, V.V. (Kievskij Gosu- 
darstvennyj Univ., Kiev (Ukrainian SSR)); Nazarenko, A.Yu.; 
Kronikovskij, O.1. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otde- 
lenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial'nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 


(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. CERIUM COMPLEXES/solvent extraction; LAN- 
THANUM COMPLEXES/solvent _ extraction: NEODYMIUM 
COMPLEXES/solvent extraction, PRASEODYMIUM COMPLEXES 
solvent extraction: AQUEOUS SOLUTIONS: CARBOXYLIC ACID 
SALTS; CHLOROFORM: DISTRIBUTION FUNCTIONS; HETERO- 
CYCLIC COMPOUNDS; POLYETHYLENE GLYCOLS 


1331 (INIS-SU-285(T.1.), pp. 177) Chromium (3) and 
cobalt (3) iodide complexes with tetraazamacrocyclic ligands: 
pecularities of electronic structure. Shevchenko, Yu.N.; Yashina, 
N.|.; Sabo, M.F.; Sachok, V.V. AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii: Ministerstvo 
Vysshego i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, 
Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. |ODIDES/electronic structure; CHEMICAL COMPO- 
SITION; CHROMIUM COMPLEXES; COBALT COMPLEXES; 
HETEROCYCLIC COMPOUNDS; IODIDES; MOLECULAR 
STRUCTURE; ORGANIC NITROGEN COMPOUNDS; STABILITY 


1332 (INIS-SU-285(T.1.), pp. 178) Structure of associates 
of rare earth sulfatocomplexes with cations of asymmetric 
alkylammonium bases. Shevchuk, |.A. (Donetskij Gosudarstven- 
nyj Univ., Donetsk (Ukrainian SSR)); Makhno, A.Ya. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii; | Simferopol’skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/molecular structure; 
AMINES; CHEMICAL COMPOSITION; ORGANIC SOLVENTS; 
QUATERNARY COMPOUNDS; SOLIDS; SOLUTIONS; STABILITY; 
SULFATES 


1333 (INIS-SU-285(T.1.), pp. 180) Heteronuclear complex- 
ing in melts ZnClo-dCl,-LiCi-KCI from the raman spectra data. 
Volkov, S.V.; Babushkina, O.B. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM CHLORIDES/molten salts; CADMIUM 
COMPLEXES/raman spectra; HIGH TEMPERATURE; LITHIUM 
CHLORIDES; MOLECULAR STRUCTURE; POTASSIUM CHLO- 
RIDES; QUANTITY RATIO; ZINC CHLORIDES 


1334 (INIS-SU-285(T.1.), pp. 181) Rare earth tetra- 
chloroiminodiphosphates. New approach to synthesis of 
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coordination iminodiphosphates. Kalibabchuk, V.A. (Kievskij Go- 
sudarstvennyj Univ.. Kiev (Ukrainian SSR)): Gudima, A.O.; 
Rudzevich. V.L. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdele- 
nie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii: AN Ukrainskoj SSR. Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol!’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI: NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
CHLORINE COMPOUNDS; MOLECULAR STRUCTURE; NITRO- 
GEN COMPOUNDS; OXYGEN COMPOUNDS; PHOSPHORUS 
COMPOUNDS 


1335 (INIS-SU-285(T.1.), pp. 182) Coordination state of 
ions of rare earth and transition metals in carboxylate salt 
melts and glasses. Mirnaya, T.A.; Molochaeva, V.I. AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii: Simferopol’skij Gosudarstvenny; Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/coordination valences; 
TRANSITION ELEMENT COMPLEXES/coordination valences; 
CARBOXYLIC ACID SALTS; CHEMICAL BONDS; ELECTRON 
SPIN RESONANCE; GLASS; MOLTEN SALTS 


1336 (INIS-SU-285(T.1.), pp. 187) Synthesis 
and investigation of 6,6,6’,6’-tetramethy- 
4,4’ spirobi(hexahydropyrimidinone-2,2’) with alkali and 
transition metals. Fedorenko, A.M.; Tsareva, A.l.; Neskromnyj, 
N.P. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i 
Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spet- 
sial'nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neor- 
ganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Inst. Fizicheskoj Khimii; Simferopol’skij Gosudarstvennyj Univ., 
Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). (CONF- 
8910548-: 12. Ukrainian Republic conference on_ inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. NIOBIUM COMPLEXES/chemical preparation; 
CHEMICAL COMPOSITION; MOLECULAR STRUCTURE; PYRIM- 
IDINES 


1337 (INIS-SU-285(T.1.), pp. 190) 1,2-naphthoquinone-2- 
thiosemicarbazonates of metals. Tulyupa, M.F. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)). AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; CO- 
ORDINATION VALENCES; INFRARED SPECTRA; MOLECULAR 
STRUCTURE; ORGANIC SULFUR COMPOUNDS; SEMICAR- 
BAZONES; STABILITY 


1338 (INIS-SU-285(T.1.). pp. 201) Complexing and meso- 
morphism of melts of lithium and cesium propionates and 
butyrates. Mirnaya, T.A.: Yaremchuk, G.G. AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial'nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summanes of reports. Order Number 
DE92001315. Source: OSTI: NTIS (US Sales Only); INIS. 

Short note. CESIUM COMPOUNDS/phase diagrams; BUTYRIC 
ACID; CARBOXYLIC ACID SALTS; CHEMICAL COMPOSITION; 
LIQUID CRYSTALS; LITHIUM COMPLEXES; MOLTEN SALTS; 
PHASE STUDIES; PROPIONIC ACID 


1339 (INIS-SU-285(T.1.), pp. 203) Complexes of 
vanadium, copper, cobalt, nickel on the surface of acetylace- 
toniminoaerosil. Golub, A.A. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Antoshchuk, V.V. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. VANADIUM COMPLEXES/chemisorption; VANA- 
DIUM COMPLEXES/molecular structure; ADSORBENTS; AMINES; 
CHEMISORPTION 


1340 (INIS-SU-285(T.1.), pp. 204) Peculiarities of coordi- 
nation of chalcogen chlorides in heteronuclear platinum (4) 
and osmium (4) complexes. Aleksandrova, N.G.; Pekhn’o, V.I. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimich- 
eskoj Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo 
Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (In Russian). (CONF-8910548-—: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. TELLURIUM CHLORIDES/molecular _ structure; 
CHEMICAL BONDS; COORDINATION NUMBER; INFRARED 
SPECTRA; LIGANDS; OSMIUM COMPLEXES; PLATINUM COM- 
PLEXES; RAMAN SPECTRA 


1341 


(INIS-SU-285(T.1.), pp. 208) Effect of complexing 
compounds on the process of periodic dissolution of niobium 
(5) oxide. Krylov, A.N.; Tsygankova, T.A.; Sokolov, B.A.; Fe- 
dorenko, L.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otdelenie 
Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i Sred- 
nego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev (Ukrainian 
SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Obshchej i 


Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian 
SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosudarstvennyj 
Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in Russian). 
(CONF-8910548-: 12. Ukrainian Republic conference on inorganic 
chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 12. 
Ukrainian Republic conference on inorganic chemistry. V. 1: Sum- 
maries of reports. Order Number DE92001315. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short note. NIOBIUM/electropolishing; NIOBIUM COMPLEXES/ 
chemical preparation; NIOBIUM OXIDES/dissolution; AQUEOUS 
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SOLUTIONS; HYDROFLUORIC ACID; NIOBIUM; ELECTROPOL- 
ISHING; DISSOLUTION; OXYFLUORIDES; QUANTITY RATIO; 
SULFURIC ACID; THIOUREAS 


1342 (INIS-SU-285(T.1.), pp. 211) Complexes of hydrox- 
yethylidenediphosphonic acid (HEDP) with iron and boron. 
Kostromina, N.A.; Tret'yakova, I.N. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical preparation; 
CHEMICAL COMPOSITION; HYDROXY COMPOUNDS; IRON 
COMPLEXES; MOLECULAR STRUCTURE; ORGANIC PHOS- 
PHORUS COMPOUNDS; POTASSIUM COMPOUNDS 


1343 (INIS-SU-285(T.1.), pp. 218) Study of resolvation 
processes in ueous solutions of rare earth complexes 
by the method of *'P and 'H NMR spectroscopy. Skopenko, 
V.V. (Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); 
Amirkhanov, V.M. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Ot- 
delenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/solvation; AMIDES; 
CHEMICAL SHIFT; CHLORIDES; DMSO; LOW TEMPERA- 
TURE; NMR SPECTRA; NONAQUEOUS SOLVENTS; ORGANIC 
PHOSPHORUS COMPOUNDS; SOLVATION; TEMPERATURE DE- 
PENDENCE 


1344 (INIS-SU-285(T.1.), pp. 219) Synthesis and investi 
gation of rare earth thiocyanate complexes including 
hexamethylphosphotriamide. Amirkhanov, V.M. (Kievskij Gosu- 
darstvennyj Univ., Kiev (Ukrainian SSR)). AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
AMIDES; CHEMICAL COMPOSITION; INFRARED SPECTRA; 
MOLECULAR STRUCTURE; ORGANIC PHOSPHORUS COM- 
POUNDS; STABILITY; THIOCYANATES 


1345 
tion and structure on reactivity of molten zinc halides. 
Omel’chuk, A.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Otde- 
lenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego i 
Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol’skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-—: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 


(INIS-SU-285(T.1.), pp. 224) Effect of ionic composi- 


12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DE92001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. INDIUM/chemical reactions; INDIUM ALLOYS/ 
separation processes; HALIDES; INDIUM; MOLTEN SALTS; ZINC 
COMPOUNDS 


1346 (INIS-SU-285(T.1.), pp. 225) Synthesis and investige- 
tion of hydroxyethylidenediphosphonic acid (HEDP) complexes 
with boron and iron. Tret'yakova, |.N.; Novikova, L.B. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj 
Tekhnologii; Ministerstvo Vysshego i Srednego Spetsial’nogo Obra- 
zovaniya Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj 
SSR, Kiev (Ukrainian SSR). Inst. Obshchej i Neorganicheskoj 
Khimii; AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj 
Khimii;  Simferopol'skij Gosudarstvennyj Univ., Simferopol 
(Ukrainian SSR). 1989. 229p. (in Russian). (CONF-8910548-: 12. 
Ukrainian Republic conference on inorganic chemistry, Simferopol’ 
(Ukrainian SSR), 2-5 Oct 1989). In 12. Ukrainian Republic confer- 
ence on inorganic chemistry. V. 1: Summaries of reports. Order 
Number DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BORON COMPLEXES/chemical preparation; 
BORON COMPLEXES/molecular structure; AQUEOUS SOLU- 
TIONS; CHEMICAL COMPOSITION; HYDROXY COMPOUNDS; 
IRON COMPLEXES; ORGANIC PHOSPHORUS COMPOUNDS; 
POTASSIUM COMPOUNDS 


1347 (INIS-SU-285(T.1.), pp. 227) Synthesis and spectro- 
scopic study of uranyl acidocomplexes. Skopenko, V.V. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Ivanova, 
E.I.; Andreeva, S.G.; Kushnirenko, |.Ya. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. URANYL COMPLEXES/chemical preparation; 
AROMATICS; CHEMICAL BONDS; CHEMICAL COMPOSI- 
TION; INFRARED SPECTRA; LUMINESCENCE; MOLECULAR 
STRUCTURE; ORGANIC NITROGEN COMPOUNDS; ORGANIC 
PHOSPHORUS COMPOUNDS; RAMAN SPECTRA; VIBRA- 
TIONAL STATES 


1348 (INP—1364/PL, pp. 322-326) Study of kinetics of deu- 
terium isotopic exchange between methanol or ethanol and 
diphenylphosphine using 'H NMR. Wawer, A. (Warsaw Univ. 
(Poland)). Institute of Nuclear Physics, Cracow (Poland). 1987. (in 
Polish). (CONF-8612187—: 19. national seminar on nuclear mag- 
netic resonance and its applications, Cracow (Poland), 2-3 Dec 
1986). In Proceedings of 19. national seminar on nuclear magnetic 
resonance and its applications, Cracow, 2-3 December 1986. 
395p. Order Number DE92605613. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results on kinetics of deuterium isotopic exchange between 
CH30D or C2HsOD and (CgHs)2PH in two-element systems and 
tetrachlorethylene solvent are presented. The measurements were 
performed on Tesla 487C spectrometer, 80 MHz with temperature 
countershaft. 5 refs., 1 fig., 1 tab. (A.S.). 


1349 (IS-T-1503) Structural studies of the metal-rich re- 
gion in the ternary Ta-Nb-S system. Yao, Xiaogiang. Ames Lab., 
1A (United States). 7 Oct 1991. 186p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82. 
Order Number DE92001766. Source: OSTI; NTIS; GPO Dep. 

Six new solid solution type compounds have been prepared us- 
ing high temperature techniques and characterized by means of 
single crystal x-ray techniques during a study of the metal-rich re- 
gion of the ternary Ta-Nb-S system. The structures of Nb,Ta,;_,S4 
are reminiscent of niobium-rich sulfides, rather than of tantalum- 
rich sulfides. The coordinations of sulfur are capped trigonal 
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prismatic while the metal coordinations are capped distorted cubic 
prismatic for Nb,Ta;;_,S4, and capped distorted cubic prismatic 
and pentagonal prismatic for Nb,2_,TaxSs,. The structures of 
Nb,Tas_,S2 contain homoatomic layers sequenced S-M3-M2-M1- 
M2-M3-S (M is mixed Nb, Ta) generating six-layer sheets, 
respectively. Weak S-S interactions at 3.26 and 3.19A between 
sheets contrast with the M-M binding within and between the 
sheets in these two novel layered compounds. The former are pre- 
sumably responsible for the observed graphitic slippage of the 
samples. Nb2;_,TaxSg and Nb,Ta2_,S are isostructural with 
Nb2;Sg and Ta2S, respectively. Extended Hueckel band calcula- 
tions were carried out for two layered compounds, Nb,Tas_,S2 (x 
1.72) and Nb,taz_,S (x = 0.95). Based upon band calculations 
metallic properties can be expected for these two layered com- 
pounds. The relative preference of the metal sites for the two metal 
elements (Ta, Nb) in two layered compounds is explained by the 
results of the band calculations. 17 figs., 31 tabs., 80 refs. 


1350 (LA-UR-91-3175) Changes in U(VI) speciation upon 
sorption onto montmorillonite from aqueous and organic solu- 
tions. Chishoilm-Brause, C.; Morris, D.E.; Eller, P.G.; Buscher, T.; 
Conradson, S.D. Los Alamos National Lab., NM (United States). 
[1991]. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911123-1: 15. in- 
ternational symposium on the scientific basis for nuclear waste 
management, Strasbourg (France), 5-8 Nov 1991). Order Number 
DE92002420. Source: OSTI; NTIS; INIS; GPO Dep. 

The speciation of UO.*+ and UO,** Tributylphosphate (TBP) 
mixtures has been investigated in solution and intercalated with the 
reference smectite clay SAz-1 using x-ray absorption, Raman, and 
luminescence spectroscopies. Neither aquated UO,** nor its TBP 
complex undergoes any detectable changes in uranium oxidation 
state on intercalation. Further, at the pH values employed in this 
work, there is no evidence for hydrolysis of the uranium species to 
generate dimeric or higher order uranium oligomers. However, we 
do find indications that the structures of the solution complexes are 
altered on intercalation, particularly for the UO2**+/TBP system. In 


addition, several lines of evidence suggest that, at the loading lev- 
els used in this study, the urany! species may be interacting with 
two or more spectroscopically distinguishable sites on SAz-1. 29 
refs., 3 figs., 2 tabs. 


1351 (LBL—30363) Dynamics of H2 elimination from un- 
saturated hydrocarbons. Cromwell, E.F. Lawrence Berkeley Lab., 
CA (United States). Feb 1991. 210p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE92002231. Source: OSTI; NTIS; GPO Dep. 

State-of-the-art laser and molecular beam techniques are used 
to study the dynamics of He elimination from 1,4-cyclohexadiene 
and ethylene. Information on the transition state configurations and 
the dynamics of the dissociation processes for these reactions is 
reported. 152 refs., 54 figs., 12 tabs. 


1352 (LBL-31027) Part 1: Kinetic energy dependencies of 
selected ion-molecule reactions; Part 2: Photochemistry of 
(FSO3)2, FSO3, and FNO. Burley, J.D. Lawrence Berkeley Lab.., 
CA (United States). Jul 1991. 196p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92000894. Source: OSTI; NTIS; INIS; GPO Dep. 

In Part 1, guided ion beam mass spectroscopy is used to study 
the ion-molecule reactions Ot(*S) + Ho(D2, HD), (O*4S) + No, 
C+(?P) + O2 and C*(P) + No. Integral reaction cross sections are 
measured as a function of kinetic energy in the center-of-mass 
frame. Reaction mechanisms and dynamics are examined, and the 
results are compared to the predictions of phase space theory. In 
some cases, thermochemistry for neutral and ionic species is de- 
rived. In Part 2, photoabsorption cross sections are measured for 
peroxydisulfuryl difluoride, (FSO3)2, and the fluorosulfate radical, 
FSO 3. Photoabsorption cross sections of nitrosyl fluoride, FNO, are 
also measured, and the FNO absorption spectrum is analyzed and 
assigned. Spectral results for FNO are compared to the predictions 
and ab initio calculations and to those obtained for the isoelec- 
tronic compound HONO. 259 refs., 34 figs., 9 tabs. 


1353 (LBL-31210) Thermodynamics of natural and indus- 
trial waters. Pitzer, K.S. Lawrence Berkeley Lab., CA (United 


States). Aug 1991. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9107180—1: 47. annual calorimetry conference, DeKalb, IL (United 
States), 1 Jul - 1 aug 1991). Order Number DE92000920. Source: 
OSTI; NTIS; GPO Dep. 

The most effective general formulations of thermodynamic equa- 
tions for multicomponent aqueous solutions are discussed with 
respect to various ranges of temperature, pressure and composi- 
tion with emphasis on solutes important in natural or industrial 
waters. A familiar equation in molality and in excess Gibbs energy 
is very successful up to 300°C and ionic strength 6 mol-kg~', and 
can often be extended to 350°C or above at high pressure and in 
favorable cases to ionic strength 12 or even 20. Alternate methods 
valid to higher solute compositions, even to pure fused salts, are 
described. A more difficult situation arises near the critical point of 
water where the compressibility becomes infinite and a Helmholtz 
energy basis must be adopted. Existing equations for this range 
and still higher temperatures and pressures are considered and 
possible improvements discussed. 85 refs., 13 figs., 3 tabs. 


1354 (NIPER-514) Determination of ideal-gas enthalpies 
of formation for key compounds: The 1989 project results. 
Steele, W.V.; Chirico, R.D.; Nguyen, A.; Hossenlopp, |.A.; Smith, 
N.K. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States). Oct 1991. 80p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE91002256. Source: OSTI; NTIS; GPO Dep. 

The results of a study aimed at improvement of group- 
contribution methodology for estimation of thermodynamic 
properties of organic and organosilicon substances are reported. 
Specific weaknesses where particular group-contribution terms 
were unknown, or estimated because of lack of experimental data, 
are addressed by experimental studies of enthalpies of combustion 
in the condensed phase, vapor-pressure measurements, and differ- 
ential scanning calorimetric (d.s.c.) heat-capacity measurements. 
Ideal-gas enthalpies of formation of (+)-butan-2-ol, tetradecan-1-ol, 
hexan-1,6-diol, methacrylamide, benzoyl formic acid, naphthalene- 
2,6-dicarboxylic acid dimethyl ester, and tetraethylsilane are 
reported. A crystalline-phase enthalpy of formation at 298.15 K was 
determined for naphthalene-2,6-dicarboxylic acid, which decom- 
posed at 695 K before melting. The combustion calorimetry of 
tetraethylsilane used the proven fluorine-additivity methodology. 
Critical temperature and critical density were determined for 
tetraethylsilane with differential scanning calorimeter and the critical 
pressure was derived. Group-additivity parameters useful in the ap- 
plication of group- contribution correlations are derived. 112 refs., 
13 figs., 19 tabs. 


1355 (PNL-SA-19873) Requested intormation regarding 
remote analytical capabilities. Steel, R.T. Pacific Northwest Lab., 
Richland, WA (United States). Sep 1991. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9109282-1: Mixed waste processing 
conference, Gaithersburg, MD (United States), 5 Sep 1991). Order 
Number DE92000148. Source: OSTI; NTIS; INIS; GPO Dep. 

This document describes a new method for analysis of cyanide 
in radioactive waste samples from the Hanford Site. The new as- 
say is designed to increase throughput of samples, reduce waste 
volumes and decrease radiation exposure to analysts. The system 
is based on the Lachat Micro-Dist™ microdistillation system. This 
document contains the reference and methods manual for this kit, 
and also the specific PNL lab procedures for using this kit. 6 refs., 
20 figs. (MHB) 


1356 (UCRL-JC—103705) Development of high- 
temperature UV-VIS-NIR spectroscopy for the measurement of 
free energies of complexation at elevated temperatures. 
Robouch, P.; Grant, P.; Torres, R.A.; Baisden, P.A.; Silva, R.J. 
Lawrence Livermore National Lab., CA (United States). 26 Sep 
1990. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9011116-11: 14. sympo- 
sium on scientific basis for nuclear waste management, Boston, 
MA (United States), 26-29 Nov 1990). Order Number DE91018720. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed instrumentation capable of measuring opti- 
cal absorption spectra over a wavelength range of 200-1200 nm 
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and a temperature range of 20-100°C. This fiber-optic based 
spectrometer generates data which allow the computation of metal- 
ligand equilibrium constants. Studies at five temperatures have 
been completed using praseodymium-diglycolate as a model sys- 
tem. Fundamental thermodynamic values (free energies, 
enthalpies, entropies) were obtained from the experimentally- 
determined stability constants. Thermodynamic data pertinent to 
the interactions of actinides and long-lived fission products with 
groundwater, waste package components, and geologic media are 
critical input to modeling programs. 9 refs., 1 fig., 2 tabs. 


1357 (WSRC-tr-143) The catalytic decomposition of aque- 
ous solutions of tormic acid by the platinum metals, 4. Mueller, 
E. (Saxon Technical Inst., Dresden (Germany). Inst. for Electro- 
chemistry and Physical Chemistry); Loerpabel, W. Westinghouse 
Savannah River Co., Aiken, SC (United States); Saxon Technical 
Inst., Dresden (Germany). inst. for Electrochemistry and Physical 
Chemistry. [1991]. 34p. Translated from Monatshefte fuer Chemie 
(Germany); 53: 825-851(1929). Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE91018443. Source: OSTI; NTIS; GPO Dep. 

In a series of earlier reports it was shown that the decomposition 
of aqueous solutions of formic acid into carbon dioxide and hydro- 
gen at 100°C can be effected by all platinum metals. Certainly its 
rate, if the finished metals prepared in any matter — even in fine dis- 
tribution as black — are taken, is perceptible at all only with a few, 
€.g. Osmium; with others, it cannot be determined. On the other 
hand it first becomes measurable or is sharply increased if the met- 
als are used in the form of their compounds. These relationships 
have been examined in detail only with osmium. The present study 
extends to all platinum metals, Os, Ir, Pt, Ru, Rh and Pd. 8 refs. 


4004 Electrochemistry 
Refer also to citation(s) 1081, 2270, 2538 


4005 Photochemistry 
Refer also to citation(s) 205, 486, 1351, 1352, 1363 


1358 (DOE/ER/13404—-6) The contribution of electronically 
excited states to the radiation chemistry of organic systems: 
Progress report, June 30, 1988—-December 30, 1990. Lipsky, S. 
Minnesota Univ., Minneapolis, MN (United States). Dept. of Chem- 
istry. [1990]. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-85ER13404. Order Number 
DE92001987. Source: OSTI; NTIS; INIS; GPO Dep. 

The photocurrent from anthracene in 2,2,4-trimethylpentane, 2.2- 
dimethylbutane, cyclohexane, cyclopentane, and tetramethylsilane 
has been studied as a function of excitation energy from the ion- 
ization threshold to the onset of strong solvent absorption. The 
fluroescence from solutions of hexafluorobenzene in cyclopentane, 
2,2,4-trimethylpentane, 2,2-dimethylbutane and tetramethylsilane ir- 
radiated with 6-particles has been studied as a function of the 
hexafluorobenzene concentration from c = 10-5-10-' M. The data 
are analyzed to permit extraction of the geminate ion-pair scaveng- 
ing probability. The absorption of 160 nm light by cyclohexane in 
mixtures of cyclohexane, benzene and tetraphenylmethylenedi- 
amine results in an emission spectrum consisting of the 
simultaneous fluorescence from all three components. A mecha- 
nism for the development of this spectrum and its dependence on 
benzene concentration is constructed and shown to be quantita- 
tively consistent with the results of independent measurements on 
the separate components. 55 refs. 


1359 (DOE/ER/13848-4) Charge separation in photoredox 
reactions: Progress report, July 1990-October 1991. Kevan, L. 
Houston Univ., TX (United States). Dept. of Chemistry. Oct 1991. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-88ER13848. Order Number DE92002426. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report deals with the photoreduction of alkyimethylviologens 
in vesicles in which the combined effect of the alkyimethyiviologen 
chain length and the addition of cholesterol to the vesicle system 


has been assessed. Although the alkyl chain length effect predomi- 
nately controls the photoreduction yield it is shown that cholesterol 
addition can tune the magnitude of this effect. A series of neutral 
alkylphenothiazines has been synthesized and the effect of alkyl 
chain length in variously charged vesicles on the photoionization 
efficiency has been evaluated. 9 refs. 


1360 (DOE/ER/13942-3) Photoinduced charge separation 
by polymer-bound chromophores: Final progress report, 
September 1986—June 1991. Rodgers, MAJ. Bowling Green 
State Univ., OH (United States). Center for Photochemical Sci- 
ences. Sep 1991. 34p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER13942. Order Number 
DE92000834. Source: OSTI; NTIS; GPO Dep. 

This project has examined the photodynamic behavior of water- 
soluble polymers that have covalently linked hydrophobic 
chromophores spaced along the chains. These polymeric systems 
have been examined for photoinduced charge separation with 
electron-accepting ions having different total charge. Focus has 
been on the excited singlet (S;) state formed by laser flash absorp- 
tion. The effects of pH and ionic strength — factors that govern the 
conformational nature of the polymer in solution — have been stud- 
ied. A second major effort has been to study photoinduced redox 
processes involving excited states of water-soluble variants of an- 
thracene and acridine. 27 refs., 16 figs., 2 tabs. 


1361 (LBL-31152) Ultrafast spectroscopic studies of the 
photophysics of phenyl- substituted butadienes in liquids. 
Hoff, R.L. Lawrence Berkeley Lab., CA (United States). Aug 1991. 
158p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States). DOE Con- 
tract AC03-76SF00098. Order Number DE92000895. Source: 
OSTI; NTIS; GPO Dep. 

The transient absorption decay times of tetraphenylbutadiene 
(TPB) and tetraphenyimethylbutadiene (TPMB) are measured as a 
function of solvent viscosity and of probe wavelength. The TPB 
spectra suggest that after excitation, TPB relaxes to the bottom of 
the excited state well where it relaxes radiatively to the ground 
state surface. TPMB transient absorption spectra taken using dif- 
ferent probe wavelengths decay on different timescales. 71 refs., 
38 figs., 6 tabs. 


4006 Radiation Chemistry 
Refer also to citation(s) 1358, 1890 


1362 (BARC—1545) Technique for the study of short lived 
species produced in opaque samples by microsecond and 
nanosecond electron pulses. Bhide, K.N. (Bhabha Atomic Re- 
search Centre, Bombay (india). Chemistry Div.). Bhabha Atomic 
Research Centre, Bombay (India). 1991. 28p. Order Number 
DE92602663. Source: OSTI; NTIS (US Sales Only); INIS. 

Using 7 MeV linear electron accelarator having single pulse facil- 
ity of variable widths (2 ws and 500, 50, 25 ns) an apparatus and a 
technique for the study of the transient species produced in 
opaque media has been developed. Solid samples were made into 
microcrystalline powders and then were subjected to electron pulse 
radiation in presence of synchronized intense light pulses. Absorp- 
tion as well as emission spectra for a number of compounds, such 
as benzil and benzophenone, were studied by subjecting the sam- 
ple to electron pulse radiation in presence of and in absence of the 
synchronised light pulse. The data acquired were compared with 
the published data where available. For compounds such as benzil 
and benzophenone the present data are fairly similar to what have 
been given in the literature earlier. Minor differences are attributed 
to differences in dose, collection efficiency of light etc. In addition 
original work on casein and Bovine Serum Albumin (BSA) has 
shown evidence for formation of trapped species with lifetime of 
more than one millisecond. L. Alanine also shows formation of 
trapped transients. (author). 9 refs., 8 tabs., 6 figs. 


1363 (DOE/ER/00038-3424) University of Notre Dame Re- 
diation Laboratory quarterly report, July 1—September 30, 
1991. Notre Dame Univ., IN (United States). 15 Oct 1991. 34p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC02-76ER00038. Order Number DE92002286. Source: 
OSTI; NTIS; GPO Dep. 

Research carried out at the Notre Dame Radiation Laboratory is 
briefly described. Research involves areas of electron transfer pho- 
toprocesses, photochemistry, pulse radiolysis, and charge transfer 
reactions. 13 refs. 


1364 (FRCEA-TH-346) Study of the mechanism of the 
gamma radiolysis of saccharose and its derivatives in aqueous 
or solid phase. Study by spin trapping. Triolet, J. CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France); Lyon-1 Univ., 69 (France). 1991. 133p. (in French). Order 
Number DE92721188. Source: OSTI; NTIS (US Sales Only). 

Powder or aqueous solutions of saccharose, deoxysaccharose 
and fructanes are irradiated. Radicals created during gamma radi- 
olysis are converted into sugar-nitroxide radicals by reaction with 2 
methyl 2 nitroso-propane. They are stable enough to be studied in 
solution by electron paramagnetic resonance (EPR) coupled or not 
to high performance liquid chromatography. EPR spectra obtained 
are simulated with the Voyons program for the determination of 
spectrocopic characteristics of trapped species. The study of gluco- 
sides, disaccharides and sugar labelled with carbon 13 allows to 
suggest a chemical structure for 5 out of the 7 species trapped 
during saccharose radiolysis. Influence of irradiation conditions is 
studied and mechanisms are proposed. 


1365 (INIS-mf-13009) Redox reaction in photochemical 
and ionizing irradiation systems. Slama-Schwok, A. Hebrew 
Univ., Jerusalem (Israel). Sep 1985 130p. (In Hebrew). Order 
Number DE92604560. Source: OSTI; NTIS (US Sales Only); INIS. 

This work presents a basic study of electron transfer reactions 
which could be involved in appropriate systems for photochemical 
conversion and storage of solar energy. The aim was to extend the 
knowledge to new photosensitizers and quenchers and to compare 
them with the most popular photosensitizers-quenchers system, i.e. 
a rubidium complex. The photosensitizer studied here is an irridium 
complex. We studied in this work the air oxidation of bromide to 
Brz~ and H2O2 using the irridium complex as the sensitizer. The 
reducing properties of the reduced irridium complex photosensitizer 
were studied, using the pulse radiolysis techniques. In conclusion, 
the oxidation reduction properties of the irridium and its lowest ex- 
cited state correspond to most of the photosensitizer for electron 
transfer reactions. The energy temporary present in the charge 
separation products can be stored using appropriate environment 
such as polyelectrolytes. 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 1112, 1159, 1821, 1849 


1366 (DOE/ER/61029-8) The production of sulfate parti- 
cles through the radiolytic oxidation of sulfur dioxide. 
Karpen-Hayes, K. Clarkson Univ., Potsdam, NY (United States). 
Dept. of Chemistry. 13 Sep 1991. 79p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER61029. 
Order Number DE92000970. Source: OSTI; NTIS; GPO Dep. 

The production of hydroxyl radicals by the radiolytic decomposi- 
tion of water vapor following alpha decay of 2??Rn can be used to 
produce an ultrafine sulfuric acid aerosol in the presence of SOo. 
In the past, the production of this aerosol appeared to have a limit- 
ing threshold in as much as sufficient conversion of SO2 to SO, 
must be attained to achieve the concentration required for nucle- 
ation. This appeared to occur when the bulk average acidity 
reached an adequately high value. The threshold curve for the on- 
set of the sulfuric acid aerosol formation is a function of the H2O, 
SO, and Rn concentrations. The hydroxyl radical formation is de- 
pendent on the H2O and Rn concentrations. The mass conversion 
rate of SO2 to H2SO, has been studied by measuring the airborne 
H2SO, concentration by ion chromatography after it has been col- 
lected on a filter and leached into solution. 39 refs., 9 figs. 


1367 (DP-397) Mode of retention of gases in irradiated 
LI-Al alloy: 2, Reaction between lithium tritide and aluminum. 
Meyer, L.H.; Fulda, M.O. Du Pont de Nemours (E.|.) and Co., 
Aiken, SC (United States). Savannah River Lab. Jul 1959. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract AC09-89SR18035 ;ACO9-76SR00001. Order Number 
DE92001845. Source: OSTI: NTIS (US Sales Only); GPO Dep. 

The reaction LiT + Al = LiAl + 1/2 To is the mechanism for the 
release of tritium when irradiated Li-Al alloy is heated. At 500°C 
the equilibrium pressure of tritium for this reaction is five hundred 
times the pressure for the thermal decomposition of pure lithium tri- 
tide. 8 refs., 4 figs., 3 tabs. 


1368 (INIS-SU-—285(T.1.), pp. 89) Homology of uranium ox- 
ides. Vasyutinskij, N.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
Otdelenie Khimii i Khimicheskoj Tekhnologii; Ministerstvo Vysshego 
i Srednego Spetsial’nogo Obrazovaniya Ukrainskoj SSR, Kiev 
(Ukrainian SSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Obshchej i Neorganicheskoj Khimii; AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Fizicheskoj Khimii; Simferopol'skij Gosu- 
darstvennyj Univ., Simferopol (Ukrainian SSR). 1989. 229p. (in 
Russian). (CONF-8910548-: 12. Ukrainian Republic conference on 
inorganic chemistry, Simferopol’ (Ukrainian SSR), 2-5 Oct 1989). In 
12. Ukrainian Republic conference on inorganic chemistry. V. 1: 
Summaries of reports. Order Number DES2001315. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short note. URANIUM OXIDES/stoichiom.etry; CHEMICAL COM- 
POSITION; STOICHIOMETRY 
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Refer also to citation(s) 275, 995, 1130 


1369 (VTT-TUTK-689) Charring of wood. Mikkola, E. (Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland). Palotekniikan 
Lab.). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jun 
1990. 36p. Order Number DE92715483. Source: OSTI; NTIS (US 
Sales Only). 

Published also in Finnish Report no 689. 

This work describes a simplified model for charring of wood as 
well as experimental charring rate results for some wood species 
and wood products. The charring rate is affected by density and 
moisture content of wood, external heat flux and oxygen concen- 
tration of the surrounding air. The charring model can be used to 
calculate with ease and comparatively high accuracy relative 
changes in charring rate when any of the parameters describing the 
material or the surrounding conditions changes. This type of simple 
calculation method has not been presented earlier in the literature. 
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Refer also to citation(s) 2604 


1370 (UCRL-53868-90) Engineering research and devel- 
opment thrust area report, FY 90. Lafranchi, E.; Smith, B.; Adye, 
P.; Cebulski, F.; Clements, W.; Genin, M.; Grow, J.; Highstone, H.; 
Kaufman, K.; Sands, M.; Sceales, D. (eds.). Lawrence Livermore 
National Lab., CA (United States). Aug 1991. 246p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92000519. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The mission of the Engineering Research Program is to develop 
the people and technology needed to support current and future 
Laboratory programs. To accomplish this mission Engineering Re- 
search has two important goals — to identify key technology areas 
important to the Laboratory and to conduct high quality research 
and development. To help focus our efforts in achieving these 
goals we identify key technologies called thrust areas and select 
technical leaders for each area. The thrust areas ere an integrated 
Engineering activity and, rather than being primarily discipline 
based, they are staffed by researchers from EE, ME and other 
Laboratory organizations as appropriate. This annual report, orga- 
nized by thrust area, describes research and development activities 
conducted within the Engineering Research Program for fiscal year 
1990. Our intent is to provide timely summaries of objectives, theo- 
ries, methods, and results. Topics presented are: Computational 
Electronics and Electromagnetics, Computational Mechanics, Diag- 
nostics and Microelectronics, Fabrication Technology, Materials 
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Science and Engineering, Microwave and Pulsed Power, and Non- 
destructive Evaluations. 


4202 Facilities, Equipment, and Techniques 


Refer also to citation(s) 217, 256, 259, 346, 958, 1071, 1100, 


1111, 1159, 1161, 1420, 1442, 1552, 1556, 1659, 2524, 2547, 
2587, 2622 





1371 (CONF-9110122-12) R issioning the K-1600 
Seismic Test Facility. Wynn, C.C. (Martin Marietta Energy Sys- 
tems, Inc., Oak Ridge, TN (United States)); Brewer, D.W. Oak 
Ridge National Lab., TN (United States). Oct 1991. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Natural phenomena hazards mitigation 
conference; St. Louis, MO (United States); 15-18 Oct 1991. Order 
Number DE92001968. Source: OSTI; NTIS; GPO Dep. 

The Center of Natural Phenomena Engineering (CNPE) was es- 
tablished under the technical direction of Dr. James E. Beavers 
with a mandate to assess, by analyses and testing, the seismic ca- 
pacity of building structures that house sensitive processes at the 
Oak Ridge Y-12 Plant. This mandate resulted in a need to recom- 
mission the K-1600 Seismic Test Facility (STF) at the Oak Ridge 
K-25 Site, which had been shutdown for 6 years. This paper docu- 
ments the history of the facility and fives some salient construction, 
operation, and performance details of its 8-ton, 20-foot center of 
gravity payload bi-axial seismic simulator. A log of activities in- 
volved in the restart of this valuable resource is included as Table 
1. Some of problems and solutions associated with recommission- 
ing the facility under a relatively limited budget are included. The 
unique attributes of the shake table are discussed. The original 
mission and performance requirements are compared to current 
expanded mission and performance capabilities. Potential up- 
grades to further improve the capabilities of the test facility as an 
adjunct to the CNPE are considered. Additional uses for the facility 
are proposed, including seismic qualification testing of devices 
unique to enrichment technologies and associated hazardous 
waste treatment and disposal processes. In summary, the STF 
restart in conjunction with CNPE has added a vital, and unique fa- 
cility to the list of current national resources utilized for earthquake 
engineering research and development. 3 figs., 1 tab. 


1372 (CONF-911256—-1) Analysis of non-CFC automotive 
air conditioning. Mei, V.C. (Oak Ridge National Lab., TN (United 
States)); Chen, F.C.; Sullivan, R.A. Oak Ridge National Lab., TN 
(United States). [1991]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 
International chlorofluorocarbon (CFC) and halon alternatives con- 
ference; Baltimore, MD (United States); 3-5 Dec 1991. Order 
Number DE92000738. Source: OSTI; NTIS; GPO Dep. 

Concern about the destruction of the global environment by chlo- 
rofluorocarbon (CFC) fluids has become an impetus in searching 
for alternative non-CFC refrigerants and cooling methods for mobile 
air conditioning (MAC). While some alternative refrigerants have 
been identified, they are not considered a lasting solution because 
of their high global warming potential (GWP), which could result in 
their eventual phase-out. In view of this dilemma, environmentally 
acceptable alternative cooling methods have become important. 
This study discusses the advantages and the limits of some of the 
alternative automotive cooling methodologies. 19 refs., 6 figs. 


1373 (DOE/CE/15426-T9) Eddy current transducing sys- 
tem: Final report. Vatell Corp., Blacksburg, VA (United States). 13 
Sep 1991. 77p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG01-89CE15426. 
DE91018924. Source: OSTI; NTIS; GPO Dep. 
In a program funded by the Office of Energy Related Inventions 
of the Department of Energy, Vatell Corporation developed a proto- 
type Turbine Blade Condition Monitor. This microcomputer-based 
system was tested to determine its performance in measuring indi- 
vidual blade clearance and time of arrival on a Pratt & Whitney 
(Canada) JT15D jet engine. A Vatell eddy-current sensor mounted 
in the housing of the engine at mid-chord of the N1 first stage pro- 
vided the signals. The N1 first stage is a 31 in. diameter fan with 
28 titanium blades, operating over a speed range of approximately 


Order Number 


7000 to 14,000 rpm. Tests showed that the monitoring system 
transduced blade clearances with a precision of .0001 in., simulta- 
neously indicating times of arrival within 0.1 microseconds, 
equivalent to a pitch of .0015 in. Patterns of blade clearances and 
timing variations were observed for various engine operating condi- 
tions, and the clearance and time of arrival “signatures” of the fan 
stage were recorded. Manufacturing variations in blade pitch were 
readily detected, as were indications of blade and hub vibration. 
The report contains a detailed description of the development pro- 
gram, examples of waveforms and recorded data, circuit diagrams, 


software, setup and operating procedures for the monitoring sys- 
tem. 66 refs. 


1374 (DOE/NE/37967—-T6) DOE/NE robotics tor advanced 
reactors: Bimonthly progress report, August-September 1991. 
Florida Univ., Gainesville, FL (United States); Michigan Univ., Ann 
Arbor, MI (United States); Tennessee Univ., Knoxville, TN (United 
States); Texas Univ., Austin, TX (United States); Oak Ridge 
National Lab., TN (United States). [1991]. 37p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
FG02-86NE37967 ;FG02-86NE37969 ;FG02-86NE37968 ;FGO02- 
86NE37966 ;AC05-840R21400. Order Number DE92001944. 
Source: OSTI; NTIS; GPO Dep. 

The University of Tennessee group concentrated their research 
activities on three issues associated with the development of 
sensor-based robotic systems. (1) Integration of the range image 
acquisition, sensor calibration, and range and intensity feature fu- 
sion modules. (2) Development of a graphical interface for the 
geometric model-based object recognition, localization and manipu- 
lation system, and (3) Algorithms for automatic grasp planning for 
object manipulation. The Michigan group has successfully tested 
and demonstrated a new error eliminating rapid ultrasonic firing 
method. The method has been implemented on the LabMate robot, 
which is commercially available from TRC. The algorithm demon- 
strated significantly improved results and high potential for realistic 
power plant environments. ORNL is continuing to cooperate with 
Public Service Electric and Gas (PSE&G) to transfer robotic tech- 
nology developed by the team. Sweeney has been invited to 
develop maintenance applications for robots in their nuclear power 
plants. On-sites reviews of the Universities of Michigan and Texas, 
and ORNL were conducted, thus completing review of all team 
sites. The University of Texas team simulated two Schilling manipu- 
lators and a glove box area that will be used in the IFR program. 
The software was transferred to EG&G computers and demon- 
strated to IFR program staff. Progress continues in constructing the 
actuator testbed. A second actuator side has been installed and 
both gear trains have been assembled and installed. The Florida 
team met with IFR program engineers and management and pre- 
sented results of their HFEF modeling efforts. The first ATMS body 
segment has been fabricated. A test stand has been designed to 
determine the controllability and structural integrity of the ATMS. 


1375 (EGG-M-91097) Introduction of a new structural ma- 
terial for spent nuclear fuel transportation casks. Severson, 
W.J. (Scientific Ecology Group, Inc., Pittsburgh, PA (United 
States)); Mello, R.M.; Ciez, A.P. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). [1991]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-881D12699. 
(CONF-910602-50: American Society of Mechanical Engineers 
(ASME) pressure vessels and piping conference, San Diego, CA 
(United States), 23-27 Jun 1991). Order Number DE91018754. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The From-Reactor Transportation Cask Initiative of the DOE Of- 
fice of Civilian Radioactive Waste Management (OCRWM) has, 
since 1988, supported the development of cask systems for the 
shipment of spent nuclear fuel by both legal weight truck (LWT) 
and rail or barge. The design basis fuel to be transported would be 
10 years out-of-reactor with maximum burnups of 35 and 30 GWD/ 
MTU for PWR and BWR assemblies, respectively. Westinghouse’s 
work on the program led to the development of a common use LWT 
cask design capable of transporting either three PWR or seven 
BWR assemblies. This payload in a common use cask is achieved 
by the use of depleted uranium for the gamma shielding material 
and Grade 9 titanium as the principal structural material. The use 
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of Grade 9 titanium for cask structures has no certification prece- 
dent. This paper describes the work performed to characterize the 
material and the status of steps taken to gain its acceptance by the 
NRC, which includes ASME approval of its use in the construction 
of Section 3 Class 1 components. 9 refs., 7 figs., 9 tabs. 


1376 (EGG-NE-9518) Criticality safety evaluation of 
Rocky Flats Plant one-gallon shipping containers. Briggs, J.B. 
EG and G idaho, Inc., Idaho Falls, ID (United States). Feb 1991. 
119p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC07-761D01570. Order Number DE91018716. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Intraplant shipment of small quantities of plutonium and uranium 
at the Rocky Flats Plant (RFP) are made in one-gallon shipping 
containers. Criticality safety calculations have been performed to 
provide an analytical basis upon which handling, storage, and 
transportation limits on these containers are based. The calcula- 
tions and results are documented in this report. This analysis was 
categorized as Quality Level A (according to the EG&G Idaho 
Quality Manual) in that it is a service whose failure could cause un- 
due risks to employees or public health and safety. It is intended to 
comply with NQA-1. 7 refs., 7 figs., 12 tabs. 


1377 (FASAC-TAR-92001874) Soviet satellite communicea- 
tions science and technology. Birch, J.N.; Campanella, S.J.; 
Gordon, G.D.; McElroy, D.R.; Pritchard, W.L.; Stamminger, R. Sci- 
ence Applications International Corp., San Diego, CA (United 
States). Aug 1991. 154p. Source: OSTI; Science Applications In- 
ternational Corp., 1710 Goodridge Drive, P.O. Box 1303, McLean, 
VA 22102. 

This is a report by six US scientists and engineers concerning 
the current state of the art and projections of future Soviet satellite 
communications technologies. The panel members are experts in 
satellite stabilization, spacecraft environments, space power gener- 
ation, launch systems, spacecraft communications sciences and 
technologies, onboard processing, ground stations, and other tech- 
nologies that impact communications. The panel assessed the 
Soviet ability to support high-data-rate space missions at 128 Mbps 
by evaluating current and projected Soviet satellite communications 
technologies. A variety of space missions were considered, includ- 
ing Earth-to-Earth communications via satellites in geostationary or 
highly elliptical orbits, those missions that require space-to-Earth 
communications via a direct path and those missions that require 
space-to-Earth communications via a relay satellite. Soviet satellite 
communications capability, in most cases, is 10 years behind that 
of the United States and other industrialized nations. However, 
based upon an analysis of communications links needed to support 
these missions using current Soviet capabilities, it is well within the 
current Soviet technology to support certain space missions out- 
lined above at rates of 128 Mbps or higher, although published 
literature clearly shows that the Soviet Union has not exceeded 60 
Mbps in its current space system. These analyses are necessary 
but not sufficient to determine mission data rates, and other tech- 
nologies such as onboard processing and storage could limit the 
mission data rate well below that which could actually be sup- 
ported via the communications links. Presently, the Soviet Union 
appears to be content with data rates in the low-Earth-orbit relay 
via geostationary mode of 12 Mbps. This limit is a direct result of 
power amplifier limits, spacecraft antenna size, and the utilization 
of Ku-band frequencies. 91 refs., 16 figs., 15 tabs. 


1378 (IAEA-TECDOC-617) Directory of national compe- 
tent authorities’ approval certificates for package design, 
special form material and shipment of radioactive material. 
1991 edition. international Atomic Energy Agency, Vienna (Aus- 
tria). Aug 1991. 83p. Order Number DE92605739. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The format of this report is a result of recommendations made 
by the Standing Advisory Group on the Safe Transport of Radioac- 
tive Material (SAGSTRAM) at its 6th meeting in November 1987. 
The database was at that time maintained on the main frame and 
it was felt that adapting it for use on a personal computer would al- 
low more flexibility in data processing and reporting. This document 
supersedes TECDOC-552 "Directory of National Competent Au- 
thorities’ Approval Certificates for Package Design and Shipment of 


Radioactive Material 1990 Edition”. Since publication of TECDOC- 
552, some modifications affecting the structure of the database and 
reporting formats were undertaken. These are fully described in 
"Working Material: The PACKTRAM Database National Competent 
Authority Package Approval Certificates, User Guide Rev. 1”, which 
was released in early 1991. The present report is contained in five 
tables. In each of these, information is presented in alphabetical 
order based on the certificate number. This is composed of the is- 
suing Member State’s VRI code, followed by a slash, then a three- 
or four-digit number, another slash and finally a code identifying 
the type of package involved. "-85” is appended to those certifi- 
cates that were approved on the basis of the 1985 Edition of 
Safety Series No. 6. Tables 1 to 4 present administrative data in- 
cluding issue and expire, dates, package identification, package 
serial numbers, modes for which the package/shipment is 
approved and the edition of Safety Series No. 6 on which the ap- 
proval has been based. The technical information on package 
mass, authorized contents, and detailed and general description of 
the package are contained in Table. 5. 


1379 (KCP-613-4474) CNC grinding of valve housing pis- 
ton holes: Final report. Ashbaugh, F.A. Allied-Signal Aerospace 
Co., Kansas City, MO (United States). Kansas City Div. Nov 1991. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE92002663. Source: 
OSTI; NTIS; GPO Dep. 

Grinding has traditionally been used for machining operations re- 
quiring close dimensional tolerances and better surface finishes 
than can be obtained from other metal removal techniques. Using 
a grinding process for the last metal removal operation, the close 
tolerances and surface finishes can be easily held while eliminating 
the adverse conditions from the current metal removal processes. 
Pre-machined test parts were sent to a machine tool supplier to 
have the critical inside features of a typical piston bore finish ma- 
chined using an internal CNC grinder equipped with high-frequency 
spindles. The piston bore and sealing angle were ground using a 
standard 120-grit silicon carbide wheel. The wafer step was ma- 
chined using a solid carbide tool designed and built at Allied-Signal 
Inc., Kansas City Division (KCD). Six consecutive parts were ma- 
chined for evaluation. The repeatability on all six parts was within 
print requirements. The inside corner radii was less than 0.002 in. 
and the surface finish was 8.2 arithmetical average or better as de- 
fined by ANSI B46.1, Surface Texture. Machining parts by this 
grinding process would eliminate bellmouth, chatter, waviness, and 
traveler polishing operations. It would produce a superior surface 
finish, small inside radii, and small easily removable burrs. It would 
also hold tolerances closer and significantly reduce scrap, rework, 
rejects, and deviations. 1 fig. 


1380 (ORNL/TM-11915) Development of a spectrochemi- 
cal modification (SM) technique to detect permeation of 
chemical wartare agent simulants through protective clothing 
materials. Vo-Dinh, T.; Pal, T. Oak Ridge National Lab., TN 
(United States). Oct 1991. 15p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract ACO05- 
840R21400. Order Number DE92002334. Source: OSTI; NTIS 
(US Sales Only); GPO Dep. 

This study involves the development of a new and simple analyt- 
ical procedure based on a spectrochemical modification (SM) 
technique to monitor chemical warfare agent simulants. The SM 
technique is applied to evaluate permeation of these compounds 
through protective clothing materials. 9 refs., 7 figs., 1 tab. 


1381 (PNL-SA-20018) Dynamic analysis of the Schilling 
Titan 7F robotic arm. Baker, C.P. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1991. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9110255—1: 1991 international DADS users conference, 
lowa City, IA (United States), 7-11 Oct 1991). Order Number 
DE92002136. Source: OSTI; NTIS; INIS; GPO Dep. 

A seven degree of freedom hydraulically actuated robotic arm is 
modeled using DADS. The low level control system for the arm is 
included in the model, as is the hydraulic system, and model re- 
sults are compared with experimental results for the arm. Vane 
type rotary actuators are used in this arm, and a method for mod- 
eling them with DADS elements is presented. 10 figs. 
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1382 (SAND-91-1243C) Two-dimensional adaptive en- 
hancement and detection of linear features in noisy images. 
Knittle, C.D. (Sandia National Labs.. Albuquerque, NM (United 
States)); Magotra, N. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 6p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9111101—1: Asilomar conference on signals, systems and 
computers, Pacific Grove, CA (United States), 4-6 Nov 1991). Or- 
der Number DE92000982. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This paper presents results from using a novel two-dimensional 
adaptive filtering algorithm to enhance linear features embedded in 
noisy images. The algorithm is called the two-dimensional adaptive 
correlation enhancer (2DACE). The 2DACE algorithm is a coeffi- 
cient update scheme that converges to the two-dimensional 
autocorrelation function of the signal or feature of interest. Since 
the noise statistics are non-stationary and the duration of a signal 
or feature can be very short, the algorithm must be capable of 
rapid convergence to its optimal impulse response, a requirement 
that 2DACE meets. After the image has been enhanced, a 
modified Radon transform is employed to explore the improved de- 
tectability of the linear features. 5 refs., 6 figs. 


1383 (SAND-91-1773C) Modal survey and test-analysis 
correlation of a multiply-configured three-stage booster. 
Marek, E.L. (Sandia National Labs., Albuquerque, NM (United 
States)); Branstetter, L.J.; Freed, A.M. Sandia National Labs., Al- 
buquerque, NM (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-910957-3: 13. biennial American Society of 
Mechanical Engineers (ASME) mechanical vibration and noise con- 
ference, Miami, FL (United States), 22-25 Sep 1991). Order 
Number DE92001716. Source: OSTI; NTIS; GPO Dep. 

This paper describes procedure used to produce a test-validated 
finite element model of a three-stage solid propellant booster sys- 
tem. A series of system-level modal tests were performed for 
several inert and live propellant configurations. Test-analysis mod- 
els (TAMs) were used to provide pretest support of the live 
propellant system tests. Confidence in the model was established 
by a test-analysis correlation procedure. Optimization techniques 
were used to determine appropriate model updates. 11 refs., 8 
figs., 3 tabs. 


1384 


(SAND-91-1911C) Phased-array antenna control by 
@ monolithic photonic integrated circuit, COMPASS. Kravitz, 
S.H.; Hietala, V.M.; Vawter, G.A.; Meyer, W.J. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 


76DP00789. (CONF-9111106—-1: 1991 Government microcircuit 
applications conference, Kissimmee, FL (United States), 5-7 Nov 
1991). Order Number DE92000998. Source: OSTI; NTIS; GPO 
Dep. 

Phased-array antenna systems are well known for rapid beam 
steering and their ability to bring high power to the target. Such 
systems are also quite complex and heavy, which have limited 
their usefulness. The issues of weight, size, power use, and com- 
plexity have been addressed through a system named COMPASS 
(Coherent Optical Monolithic Phased Array Steering System). All 
phased-array antenna systems need: (1) small size; (2) low power 
use; (3) high-speed beam steering; and (4) digitally-controlled 
phase shifting. COMPASS meets these basic requirements, and 
provides some very desirable additional features. These are: (1) 
phase control separate from the transmit/receive module; (2) 
simple expansion to large arrays; (3) fiber optic interconnect for re- 
duced sensitivity to EMI; (4) an intrinsically radiation-hard GaAs 
chip; and (5) optical power provided by a commercially available 
continuous wave (CW) laser. 4 refs., 8 figs. 


1385 (UCRL-ID-103738) Reference aid: The co-inventors’ 
network of V.V. Borisov for fast oscilloscope technology. Bur- 
ton, H.D. Lawrence Livermore National Lab., CA (United States). 
Jun 1990. 115p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92002942. Source: OSTI; NTIS; GPO Dep. 

The following reference aid was developed using commercially 
available on-line databases from which information was retrieved 


using sets of names as the retrieval keys. The retrieved informa- 
tion was then further processed and analyzed using software 
developed by LLNL’s Technology Information Systems Program 
The software supports three kinds of functions — format conversion 
and translation, information analysis, and report generation. The 
data retrieval was done iteratively to increase the relevance of the 
retrieval results. The original search, or starting point, was a list of 
inventors’ names developed from manual co-inventor pairing. After 
all patents by these individuals were retrieved, a subset of informa- 
tion was produced by computer program that selected those 
patents with any pair of names from the original list. The assump- 
tion was that if two individuals collaborated on a patent then the 
work might be more relevant. From this subset of the records, a 
new master list of all inventors was produced. The original starting 
list names were removed and the remaining names became the re- 
trieval list for the second iteration. Software was created to identify 
the paired-inventor subsets and derive the follow-up name lists. 
The process was continued through four iterations at which point 
no new names were retrieved and closure of the set occurred. 
Once the final retrieval set was compiled, various electronic sorting 
analyses were done. Of major use in this project were the fre- 
quency distribution, cross correlation, and concordance. These 
programs are described in this paper. 


1386 (UCRL-ID—-108573) Painter Street Overcrossing: 
Linear-elastic finite element dynamic analysis. Salveson, M.W. 
Lawrence Livermore National Lab., CA (United States). Aug 1991. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92002119. Source: 
OSTI; NTIS; GPO Dep. 

Painter Street Overcrossing is a two span continuous box girder 
bridge Highway 101 near Rio Del, California. It has been heavily 
instrumented with strong motion accelerometers by the California 
Department of Mines and Geology Strong Motion instrumentation 
Program. On 11/21/86, the response of the bridge to a magnitude 
5.1 earthquake (epicentral distance 32 km) was measured. This re- 
port considers the data generated at stations six, seven, and eight, 
during this earthquake. Station six recorded the vertical accelera- 
tions at the midpoint of the long span. Station seven recorded the 
transverse accelerations at the top of the bent. Station eight 
recorded the vertical accelerations at the midpoint of the short 
span. Typically, seismic analysis is done with the aid of a linear- 
elastic finite element code. Damping is assumed to be viscous. 
This report summarizes the results of such an analysis using the 
commercial P.C. based program SAP90. This analysis conforms as 
closely as possible to a “typical” seismic analysis. It is intended to 
be used as basis for comparison against a non-linear analysis to be 
done using NIKE3D. This report contains detailed information about 
the models used to represent the bridge. The results of each anal- 
ysis and discussions of the results are included. 2 refs., 37 figs. 


1387 (UCRL-JC—107200) Amplification of a bi-phase shift- 
key modulated signal by a mm-wave FEL. Prosnitz, D.; 
Scharlemann, E.T.; Sheaffer, M.K. Lawrence Livermore National 
Lab., CA (United States). Oct 1991. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9108118-18: 13. international free-electron laser (FEL) 
conference, Santa Fe, NM (United States), 25-30 Aug 1991). Order 
Number DE92002177. Source: OSTI; NTIS; INIS; GPO Dep. 

Bi-phase shift keying (BPSK) is a modulation scheme used in 
communications and radar in which the phase of a transmitted rf 
signal is switched in a coded pattern between discrete values 
differing by x radians. The transmitted information rate (in commu- 
nications) or resolution (in imaging radar) depends on the rate at 
which the transmitted signal can be modulated. Modulation rates of 
greater than 1 GHz are generally desired. Although the instanta- 
neous gain bandwidth of a mm-wave FEL amplifier can be much 
greater than 10 GHz, slippage may limit the BPSK modulation rate 
that can be amplified. Qualitative slippage arguments would limit 
the modulation rate to relatively low values; nevertheless, simula- 
tions with a time-dependent FEL code (GINGER) indicate that 
rates of 2 GHz or more are amplified without much loss in modula- 
tion integrity. In this paper we describe the effects of slippage in 
the simulations and discuss the limits of simple arguments. 
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1388 (UCRL-JC—107204) Predicted performance of an 
Induction Linac Driven FEL amplifier designed for radar appli- 
cations at 94 GHz. Caplan. M. Lawrence Livermore National Lab.. 
CA (United States). Aug 1991. 13p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9108118-17: 13. international free-electron laser (FEL) 
conference, Santa Fe, NM (United States), 25-30 Aug 1991). Order 
Number DE92002183. Source: OSTI; NTIS: INIS; GPO Dep. 

The saturated performance of an Induction Linac Driven FEL op- 
erating at 94 GHz with peak microwave powers in excess of 2 GW 
is evaluated using a self-consistent 3D waveguide mode-particle in- 
teraction code. The code includes the effect of AC longitudinal 
space charge and DC transverse space charge with the resulting 
prediction that operation is not possible below 2.5 MeV with a 2 kA 
beam and 10 cm wiggler. A design based around a 4 MeV beam 
predicts peak power in excess of 2.4 GW over a 10% bandwidth 
with output phase varying linear with frequency. 2 refs., 5 figs., 1 
tab. 


1389 (UCRL-JC—108579) Robotic and nuclear safety for 
an automated/teleoperated glove box system. Domning, E.E. 
(Lawrence Livermore National Lab., CA (United States)); McMa- 
hon, T.T.; Sievers, R.H. Lawrence Livermore National Lab., CA 
(United States). Sep 1991. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
911107-36: Winter meeting of the American Nuclear Society 
(ANS), San Francisco, CA (United States), 10-15 Nov 1991). Order 
Number DE92002168. Source: OSTI; NTIS; INIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) is developing a 
fully automated system to handle the processing of special nuclear 
materials (SNM). This work is performed in response to the new 
goals at the Department of Energy (DOE) for hazardous waste 
minimization and radiation dose reduction. This fully automated 
system, called the automated test bed (ATB), consists of an IBM 
gantry robot and automated processing equipment sealed within a 
glove box. While the ATB is a cold system, we are designing it as 
a prototype of the future hot system. We recognized that identifica- 
tion and application of safety requirements early in the design 
phase will lead to timely installation and approval of the hot sys- 
tem. This paper identifies these safety issues as well as the 
general safety requirements necessary for the safe operation of the 
ATB. 4 refs., 2 figs. 


1390 (WHC-SA-1260) Transport and handling of radioiso- 
tope thermoelectric generators at Westinghouse Hanford 
Company. Alderman, C.J. Westinghouse Hanford Co., Richland, 
WA (United States). Jun 1991. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-920104-5: 9. symposium on space nuclear power systems, 
Albuquerque, NM (United States), 13-16 Jan 1992). Order Number 
DE91014678. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Westinghouse Hanford Company (Westinghouse Hanford) is 
converting part of the Fuels and Materials Examination Facility 
(FMEF), located at the Hanford Site in southeastern Washington 
State, to fuel and test radioisotope thermoelectric generators. The 
facility is referred to as the Radioisotope Power System Facility 
(RPSF). Historically, this activity has been performed at EG&G 
Mound Applied Technologies Inc. (Mound) in Miamisburg, Ohio. 
Transportation and handling of the generator within the RPSF will 
be facilitated by the re-design of the Mound system to reduce the 
number of steps and therefore reduce operator dose. The overall 
handling concept has been retained and, wherever possible, the 
original design has been maintained. Changes reflect a simplified 
design, reducing the number of parts and a consistent interface 
between the generator to both the testing equipment and the trans- 
port cart. The new system design also improves operator efficiency 
and reduces operating costs. 3 refs., 2 figs. 
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1391 (CTA-IEAv-NT—005/91) Heat transfer in a magnet C. 
Sircilli Neto, F.; Passaro, A.; Borges, E.M. Centro Tecnico Aeroes- 
pacial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). Inst. de 


Estudos Avancados. 1991. 17p. (In Portuguese). Order Number 
DE92605363. Source: OSTI: NTIS (US Sales Only): INIS. 

The cooling systems of nuclear reactors for spacial applications 
include direct current electromagnetic pumps, which are used to 
circulate the coolant fluid thru the reactor core. In this work, the 
transfer of the heat generated by the electrical current in a magnet 
C excitation coils, which is used in a prototype pump, was evalu- 
ated. Considering the processes of heat transfer by conduction, 
natural convection and radiation, the results of simulation with the 
codes HEATINGS and AUTHEATS indicate the utilization of the 
180 sup(0)C thermal class conductor for a working Joule power of 
4 10 sup(4) W/m sup(3) in each magnet coil. (author). 


1392 (DLR-FB—91-25) Experimental and theoretical inves- 
tigations on the particle lag of particles under the influence of 
large velocity gradients in compressible flow. Thomas, P. 
(Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Goettingen (Germany). Inst. fuer Experimentelle Stroemu- 
ngsmechanik). Deutsche Forschungsanstalt fuer Luft- und 
Raumfahrt e.V. (DLR), Koeln (Germany). 1991. 147p. (In German). 
Order Number DE92721675. Source: OSTI; NTIS (US Sales Only). 

The ability of micro-scale seeding particles, as used for fluid flow 
velocity measuring techniques such as the Laser Doppler 
Anemometry (LDA), to follow large velocity gradients is studied ex- 
perimentally and theoretically. The equation for the particle motion 
is integrated numerically for flows across oblique shocks. The influ- 
ence of the ‘Basset integral’ which accounts for the temporal 
evolution of the accelerated motion, on the particle motion is exam- 
ined for the case of large velocity gradients across shocks. 
Assuming size distributions of the seeding particles, the expected 
average velocity and standard deviation due to these size distribu- 
tions in experiments and the influence of large seeding particles on 
the experimental data is calculated and compared to LDA data. 
Different seeding materials and techniques are tested and the ex- 
perimental results are compared to each other. (orig.) With 40 figs., 
2 tabs., 65 refs. 


1393 (DOE/CE/15440-T4) Microtube strip heat exchanger: 
First annual technical report contract year ending September 
4, 1991. Doty, F.D. Doty Scientific, Inc., Columbia, SC (United 
States). 16 Oct 1991. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-90CE15440. Order Number 
DE92001801. Source: OSTI; NTIS; GPO Dep. 

This progress report is for the September—October 1991 quarter. 
We have demonstrated feasibility of higher specific conductance by 
a factor of five than any other work in high-temperature gas-to-gas 
exchangers. These laminar-flow, microtube exchangers exhibit 
extremely low pressure drop compared to alternative compact de- 
signs under similar conditions because of their much shorter flow 
length and larger total flow area for lower flow velocities. The de- 
sign appears to be amenable to mass production techniques, but 
considerable process development remains. The reduction in mate- 
rials usage and the improved heat exchanger performance promise 
to be of enormous significance in advanced engine designs and in 
cryogenics. 


1394 (FRCEA-TH-315) Models for fluid flows with heat 
transfer in mixed convection. Mompean Munhoz da Cruz, G. 
CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France); Ecole 
Centrale de Lyon, 69 - Ecully (France). Jun 1989. 232p. (in French). 
Order Number DE92716539. Source: OSTI; NTIS (US Sales Only). 

Second order models were studied in order to predict turbulent 
flows with heat transfer. The equations used correspond to the 
characteristic scale of turbulent flows. The order of magnitude of 
the terms of the equation is analyzed by using Reynolds and 
Peclet numbers. The two-equation model (K-e) is applied in the hy- 
drodynamic study. Two models are developed for the heat transfer 
analysis: the Prt + teta 2 and the complete model. In the first 
model, the turbulent thermal diffusivity is calculated by using the 
Prandtl number for turbulent flow and an equation for the variance 
of the temperature fluctuation. The second model consists of three 
equations concerning: the turbulent heat flow, the variance of the 
temperature fluctuation and its dissipation ratio. The equations 
were validated by four experiments, which were characterized by 
the analysis of: the air flow after passing through a grid of constant 





222 ERA Vol. 17, No. 1 





42 ENGINEERING 
4204 Heat Transfer and Fluid Flow 





average temperature and with temperature gradient, an axysym- 
metric air jet submitted to high and low heating temperature, the 
mixing (cold-hot) of two coaxial jets of sodium at high Peclet num- 
ber. The complete model is shown to be the most suitable for the 
investigations presented. 


1395 (INIS-BR-2812) Gas-liquid annular flow in vertical 
circular tubes with liquid penetrated in nucleus. Nogueira, E. 
(Universidade Federal, Rio de Janeiro, RJ (Brazil). Escola de En- 
genharia); Brum, N.C.L.; Cotta, R.M. Associacao Brasileira de 
Ciencias Mecanicas, Rio de Janeiro, RJ (Brazil). 1990 6p. (In Por- 
tuguese). (CONF-9012116—-: 3. National Meeting of Thermal 
Sciences, Itapema (Brazil), 10-12 Dec 1990). Order Number 
DE92605364. Source: OSTI; NTIS (US Sales Only); INIS. 

A semi-analytical model is proposed for fully developed upward 
gas-liquid annular flow inside vertical circular tubes, by utilizing 
wall-known turbulence algebraic models for single-phase flows, 
within both streams, combined with empirical correlations for the 
gas-liquid interface friction factor. Direct integration of the associ- 
ated momentum equations provide the velocity distribution for each 
phase, as well as overall quantities of practical interest such as liq- 
uid film thickness and pressure gradient. The effects of liquid 
droplets entrainment in the gas is specialized empirical correlations. 
Extensive comparisons with experimental results are made in order 
to demonstrate the consistency of the proposed model. (author). 


1396 (INIS-BR-2815) Turbulent convective heat and mass 
transfer in the developing region of elliptical ducts. Vinagre, 
H.T.M. (Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). 
Dept. de Engenharia Mecanica); Mendes, P.R.S. Associacao 


Brasileira de Ciencias Mecanicas, Rio de Janeiro, RJ (Brazil). 1990 
6p: (CONF-9012116-: 3. National Meeting of Thermal Sciences, 
ltapema (Brazil), 10-12 Dec 1990). Order Number DE92605365. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Mass transfer experiments were performed to determine local 
heat and mass transfer coefficients for the turbulent flow in a duct 
with elliptical cross section. The naphthalene sublimation technique 


was employed to obtain the experimental results. Both entrance- 
region and fully-developed results were obtained. The Reynolds 
number was varied in the overall range of 7000-60,000, whereas 
values of 0,12, 0,25 and 0,5 for the aspect ratio were investigated. 
The fully developed transport coefficients obtained were compared 
with the ones available in the open literature for parallel plates and 
circular tubes, and it was found that the coefficients are quite in- 
sensitive to aspect ratio variations. (author). 


1397 (INIS-BR-2816) Model for transversal turbulent mix- 
ing in axial flow in rod bundles. Carajilescov, P. (Pontificia Univ. 
Catolica do Rio de Janeiro, RJ (Brazil). Dept. de Engenharia 
Mecanica). Associacao Brasileira de Ciencias Mecanicas, Rio de 
Janeiro, RJ (Brazil). 1990 3p. (In Portuguese). (CONF-9012116—: 
3. National Meeting of Thermal Sciences, Itapema (Brazil), 10-12 
Dec 1990). Order Number DE92605366. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present work consists in the development of a model for the 
transversal eddy diffusivity to account for the effect of turbulent 
thermal mixing in axial flows in rod bundles. The results were com- 
pared to existing correlations that are currently being used in 
reactor thermalhydraulic analysis and considered satisfactory. (au- 
thor). 


1398 (INIS-BR-2818) Wall pressure fluctuations in rod 
bundles. Moeller, S.V. (Rio Grande do Sul Univ., Porto Alegre, RS 
(Brazil). Escola de Engenharia). Associacao Brasileira de Ciencias 
Mecanicas, Rio de Janeiro, RJ (Brazil). 1990 5p. (CONF-9012116— 
: 3. National Meeting of Thermal Sciences, ltapema (Brazil), 10-12 
Dec 1990). Order Number DE92605367. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Microphones and hot wires were applied for the measurement of 
wall pressure fluctuations and velocity fluctuations in rod bundles 
with several aspect ratios. By means of auto and cross spectral 
density functions their interdependence was investigated. Results 
show that the pressure fluctuations in rod bundles are mainly asso- 
ciated with the phenomenon of quasi-periodic flow pulsations 
between subchannels. (author). 


1399 (INIS-mf-12978) National conference on centralized 
heat supply from heat feeders in selected localities. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Brno (Czechoslo- 
vakia). Dum Techniky. May 1990 5ip. (in Slovak, Czech). 
(CONF-9005386—: National conference on centralized heat supply 
from heat feeders in selected localities, Brno (Czechoslovakia), 3-4 
May 1990). Order Number DE92603186. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The proceedings contain 8 contributions, out of which 5 have 
been inputted in INIS. These deal with centralized heat supply 
systems, hydraulic and thermal parameters of the hot water distri- 
bution systems, and the feasibility of including nuclear sources into 
the systems. Treated are both actual systems and calculation mod- 
els. (B.S.). 


1400 (INIS-mf-12978, pp. 25-32) Thermal work accumule- 
tion into the circulation systems of centralized heat 
supply of the towns of Kosice and Presov. Pavelica, 
M. (Vychodosliovenske Elektrarne, Kosice (Czechoslovakia). 
Vyskumno-Vyvojova Zakladna). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Brno (Czechoslovakia). Dum Techniky. May 1990. 51p. 
(In Slovak). (CONF-9005386—: National conference on centralized 
heat supply from heat feeders in selected localities, Brno 
(Czechoslovakia), 3-4 May 1990). In National conference on cen- 
tralized heat supply from heat feeders in selected localities. Order 
Number DE92603186. Source: OSTI; NTIS (US Sales Only); INIS. 

Mathematical and physical analysis of the mechanism of accu- 
mulation and cooling was performed for circulation piping networks 
in model systems of centralized heat supply of the towns of Kosice 
and Presov from the Kecerovce nuclear power piant and from the 
Kosice district heating plant. From the time change in the heating 
piping power of the Kecerovce nuclear power plant in response to 
a change in the temperature of the accumulated circulating water 
at the threshold of the nuclear source it is deduced that the large 
area supplied by the system makes it possible, in night hours with 
the lowest electricity demands to spend a part of the condensation 
power on the accumulation of the circulation piping (heating of the 
circulating water), so as to reduce power taken from the nuclear 
source. Combined with the conventional fossil fuel heat source, 
this regime creates conditions for the nuclear source to work per- 
manently at the rated power with minor fluctuations only. (B.S.). 1 
tab., 3 figs. 


1401 (INIS-mf-12978, pp. 33-38) Substitution of a real 
centralized heat supply system with a fictitious system. Pavel- 
ica, M. (Vychodosiovenske Elektrarne, Kosice (Czechoslovakia). 
Vyskumno-Vyvojova Zakladna). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Brno (Czechoslovakia). Dum Techniky. May 1990. 51p. 
(In Slovak). (CONF-9005386-: National conference on centralized 
heat supply from heat feeders in selected localities, Brno 
(Czechoslovakia), 3-4 May 1990). In National conference on cen- 
tralized heat supply from heat feeders in selected localities. Order 
Number DE92603186. Source: OSTI; NTIS (US Sales Only); INIS. 

A simplified method was developed for the determination of the 
main parameters, viz. the return time, or circulation time, of the ac- 
cumulated circulating water of the heat piping network from the 
town back to the source. The case of centralized heat supply from 
two different sources was also solved. Relationships between the 
center of the heat system and the hydraulic center of the town hot 
water network were derived. The physical relations are docu- 
mented on the case of substitution of the actual system of the town 
of Kosice by a fictitious system with two heat sources, including 
the Kecerovce nuclear power pliant. (B.S.). 1 fig., 3 tabs. 


1402 (K/CSD/TM-96) HEATING 7.1 user’s manual. Childs, 
K.W. Oak Ridge K-25 Site, TN (United States). Jul 1991. 203p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840T21400. Order Number DE92002040. Source: 
OSTI; NTIS; GPO Dep. 

HEATING is a FORTRAN program designed to solve steady- 
state and/or transient heat conduction problems in one-, two-, or 
three- dimensional Cartesian, cylindrical, or spherical coordinates. 
A model may include multiple materials, and the thermal conductiv- 
ity, density, and specific heat of each material may be both time- 
and temperature-dependent. The thermal conductivity may be 
anisotropic. Materials may undergo change of phase. Thermal 
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properties of materials may be input or may be extracted from a 
material properties library. Heating generation rates may be 
dependent on time, temperature, and position, and boundary tem- 
peratures may be time- and position-dependent. The boundary 
conditions, which may be surface-to-boundary or surface-to- 
surface, may be specified temperatures or any combination of 
prescribed heat flux, forced convection, natural convection, and ra- 
diation. The boundary condition parameters may be time- and/or 
temperature-dependent. General graybody radiation problems may 
be modeled with user-defined factors for radiant exchange. The 
mesh spacing may be variable along each axis. HEATING is vari- 
ably dimensioned and utilizes free-form input. Three steady-state 
solution techniques are available: point-successive-overrelaxation 
iterative method with extrapolation, direct-solution (for one- 
dimensional or two-dimensional problems), and conjugate gradient. 
Transient problems may be solved using one of several finite- 
difference schemes: Crank-Nicolson implicit, Classical Implicit 
Procedure (CIP), Classical Explicit Procedure (CEP), or Levy ex- 
plicit method (which for some circumstances allows a time step 
greater than the CEP stability criterion). The solution of the system 
of equations arising from the implicit techniques is accomplished by 
point-successive-overrelaxation iteration and includes procedures 
to estimate the optimum acceleration parameter. 


1403 (LUTFD2-TFMS—1006-1-17-90) Parameter estimation 
in models of heat exchangers and geothermal reservoirs. Jon- 
sson, Gudmundur. Lund Univ. (Sweden). Dept. of Mathematical 
Statistics. Oct 1990. 227p. Order Number DE92715847. Source: 
OSTI; NTIS (US Sales Only). 

This thesis is about parameter estimation in time continuous 
state space models with application to heat exchangers and 
geothermal reservoirs. It consists of six papers where five of them 
focus on heat exchangers and one on geothermal reservoirs. 
There are tow central issues in the thesis. First, considerable effort 
is given to the modelling aspect itself. Here, the general aim is to 
simple establish dynamical models which still provide an accurate 
description of the process. The models have a physical background 


and all of the model parameters can be interpreted physically. The 
second issue is the parameter estimation technique that is applied. 
It is quite general and the same estimation techniques have been 
used with suitable modification for all models in the thesis. Sepa- 
rate abstracts are provided for the six papers. (au). 


1404 (LUTFD2-TFMS—1006-1-17-90 A1-A16) On dynamic 
modelling of heat exchangers. Jonsson, Gudmundur (Lund Univ. 
(SE). Dept. of Mathematical Statistics). Lund Univ. (Sweden). Dept. 
of Mathematical Statistics. Oct 1990. In Parameter estimation in 
models of heat exchangers and geothermal reservoirs. 227p. Or- 
der Number DE92715847. Source: OSTI; NTIS (US Sales Only). 

A possible way of classifying existing dynamical modelling ap- 
proaches of heat exchangers is presented. It is found that most of 
the approaches can be classified according to the following cate- 
gories: * Black box or transfer function models, *Physical models - 
partial differential equations, * Physical models - direct lumping of 
the process. The paper describes the main ideas behind each 
group and discusses the merits and disadvantages associated with 
each category. Comparison of the different approaches indicates 
that models based on direct lumping of the process possess better 
properties and are more general than models from the two remain- 
ing groups. The problem of identifying the model parameters is 
addressed briefly. The parameters can for instance be determined 
from the geometry of the heat exchanger and by using empirical 
relations. This approach is strongly dependent upon the assump- 
tions made in the modelling and may easily give parameter values 
which are far away from the correct ones. By using statistical 
methods, however, parameter values are obtained that yield cor- 
rect mode! response, as long as the model itself is capable of 
providing the dynamics that are needed. (au). 


1405 (LUTFD2-TFMS—1006-1-17-90 B1-B23) Modelling and 
parameter estimation of heat exchangers - a _ statistical 
approach. Jonsson, Gudmundur (Lund Univ. (SE). Dept. of Mathe- 
matical Statistics); Palsson, O.P.; Sejling, K. Lund Univ. (Sweden). 
Dept. of Mathematical Statistics. Oct 1990. In Parameter estimation 
in models of heat exchangers and geothermal reservoirs. 227p. 
Order Number DE92715847. Source: OSTI; NTIS (US Sales Only). 


A continuous in time dynamic model of counterflow and paral- 
lelflow heat exchangers is presented. The model is on state space 
form and it is shown how to use statistical methods, Kalman filter- 
ing and least squares, to estimate the model parameters. Empirical 
relations for convection heat transfer are incorporated in the 
parameters in order to improve the model performance. The pa- 
rameters in these empirical formulas may be estimated with the 
same methods, thereby adjusting the relations to the specific heat 
exchanger. As a case-study, a small counterflow plate heat 
exchanger is modelled and some results from the parameter esti- 
mation are given. (au). 


1406 (LUTFD2-TFMS—1006-1-17-90 C1-C19) On the use of 
empirical relations in the parameters of heat exchanger mod- 
els. Jonsson, Gudmundur (Lund Univ. (SE). Dept. of Mathematical 
Statistics); Palsson, O.P. Lund Univ. (Sweden). Dept. of Mathemat- 
ical Statistics. Oct 1990. In Parameter estimation in models of heat 
exchangers and geothermal reservoirs. 227p. Order Number 
DE92715847. Source: OSTI; NTIS (US Sales Only). 

This paper shows how empirical relations of the heat transfer co- 
efficients can be included in the parameters of heat exchanger 
models, thereby making them valid over a wide range of operating 
conditions. Some of the parameters in these relations are esti- 
mated along with the remaining parameters of the models by using 
statistical parameter estimation methods. It is possible to use sim- 
ple models with this approach, as any moderate discrepancies in 
the modelling are successfully compensated for in the model 
parameters since they are determined by matching the model re- 
sponse to actual measurements. Furthermore, the difference in the 
model performance when using statistically estimated parameters 
instead of parameters derived solely from the geometry of the heat 
exchanger and steady state considerations is demonstrated. The 
comparison is in favor of the statistical approach. (au). 


1407 (LUTFD2-TFMS—1006-1-17-90 D1-D27) An applica- 
tion of extended Kalman filtering to heat exchanger models. 
Jonsson, Gudmundur (Lund Univ. (SE). Dept. of Mathematical 
Statistics); Palsson, O.P. Lund Univ. (Sweden). Dept. of Mathemat- 
ical Statistics. Oct 1990. In Parameter estimation in models of heat 
exchangers and geothermal reservoirs. 227p. Order Number 
DE92715847. Source: OSTI; NTIS (US Sales Only). 

This paper shows how an extended Kalman filter can be applied 
to the parameter estimation in continuous time heat exchanger 
models. The model is based on lumping of the heat exchanger. It 
is on state space form where the temperature in each section is a 
model state. By letting the model parameters be functions of the 
massflows and the temperatures a model is obtained that is capa- 
ble of accurately describing the dynamics of the heat exchanger for 
all relevant working conditions. Since the parameters are functions 
of temperature, the model is non-linear in the states and an ex- 
tended Kalman filter is applied to the state estimation. Empirical 
relations of the heat transfer coefficients are incorporated in the 
model parameters in order to cope with the massflow and tempera- 
ture dependence. Some of the parameters in the empirical 
relations are also estimated, thereby adjusting the formulas to the 
specific heat exchanger. (au). 


1408 (LUTFD2-TFMS—1006-1-17-90 E1-E41) Statistical pa- 
rameter estimation of a counterflow heat exchanger. Jonsson, 
Gudmundur (Lund Univ. (SE). Dept. of Mathematical Statistics); 
Holst, Jan. Lund Univ. (Sweden). Dept. of Mathematical Statistics. 
Oct 1990. (CONF-8904426—: International symposium on district 
heating simulation, Reykjavik (Iceland), 13-16 Apr 1989). In Param- 
eter estimation in models of heat exchangers and geothermal 
reservoirs. 227p. Order Number DE92715847. Source: OSTI; 
NTIS (US Sales Only). 

In this paper, statistical methods are used for identification and 
estimation of a continuous time heat exchanger model. Based on 
energy considerations a state space compartmental model is es- 
tablished. The states are the temperature of each compartment in 
the model. The massflows enter the model through the state matri- 
ces. A Kaiman filter is used for the state estimation. Since the 
massfiows vary with time and the sampling period of the data is 
not constant the continuous model is discretized at each sampling 
point and propagated to the next sampling point assuming that the 
inlet temperatures and the massflows, and thereby the elements of 
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the state matrices, are constant during that time. To obtain the pa- 
rameter estimates, measurements from a pilot heat excinanger 
plant at Nesjavellir, Iceland, are used. The parameter values in the 
model are determined by using an optimization routine which only 
requires function values. The source function is taken as the sum 
of the squared one step ahead prediction residuals for both outlet 
temperatures. Various model orders are tried out and the effect of 
letting the parameters be massflow and temperature dependent 
along with including time delays in the model is also studied. The 
obtained parameter values are compared to the physically deter- 
mined values. The model obtained is suitable e.g. in simulation 
studies. (au). 


4205 Materials Testing 
Refer also to citation(s) 550, 559, 1132 


1409 (FhG-izfP-890118-TW) Nondestructive tests in the 
PISC Il programme. Final report. Deuster, G. Fraunhofer-institut 
fuer Zerstoerungsfreie Pruefverfahren, Saarbruecken (Germany); 
Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many). 1 Mar 1989. 67p. (In German). Contract BMFT GRS 
150501. Order Number DE92721816. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The PISC programme, Programme for the Inspection of Steel 
Components, has been carried out since 1974, together with the 
Nuclear Energy Agency of the OECD as administrative secretariate 
and the CEC (Joint Research Centre) in Ispra as programme man- 
agement as well as with 15 states as partners in this project. The 
main aim of the international cooperation is to evaluate and im- 
prove the performance capability and reliability of non-destructive 
testing methods for nuclear components. Both detection methods 
and analytical methods were examined within the framework of the 
programme with fabrication-induced and operation-induced defects. 
Meanwhile, the third phase, PISC Ill, has begun. The task of this 
third working stage is to judge on the basis the PISC Il results, in 
particular in-service inspection methods under real conditions with 
real defects. (orig.). 


1410 (FhG-lzfP—890121-TW) Generation of reconstruction 
algorithms for the testing of complex geometries with the 
ALOK technique: Testing of the nozzle inner corner from the 
outside with regard to cladding influence and manipulator 
movements. Stanger, K.H.; Licht, R. Fraunhofer-institut fuer 
Zerstoerungsfreie Pruefvertahren, Saarbruecken (Germany); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany). 
25 Apr 1989. 57p. (in German). Contract BMFT 1500809. Order 
Number DE92721817. Source: OSTI; NTIS (US Sales Only); INIS. 

At a nozzle of the full-size pressure vessel which contains six ar- 
tificial defects in the nozzle inner corner ALOK measurement data 
were recorded and the defect geometry was reconstructed with a 
special software package. The acoustic irradiation conditions and 
the operating parameters of the manipulators were selected in 
such a way that an essentially improved signal-to-noise ratio was 


achieved by typical ALOK noise suppression in the measurement 
data. (orig.). 


1411 (INIS-mf-12979, pp. 222-229) X-ray and other diffrac- 
tometric methods for quantitative microstructure evaluation. 
Buchal, A. (Vysoke Uceni Technicke, Brno (Czechoslovakia)). 
Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske Vedeck- 
otechnicke Spolecnosti; Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia); Statni Vyzkumny Ustav Materialu, Prague 
(Czechoslovakia). 1990. 241p. (in Czech). (CONF-9010422-: 5. 
conference on the contribution of metallography to the solution of 
production problems, Karlovy Vary (Czechoslovakia), 23-26 Oct 
1990). In Contribution of metallography to the solution of produc- 
tion problems: 5. conference. Order Number DE92602717. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The quantitative evaluation is based on a description of the mi- 
crostructure by numerical data which are derived from models of 
the lattice configuration and physical conditions of diffraction of the 
radiation used. Obtained by transformation of the observed 
intensities, the numerical characteristics depend on the actual mi- 
crostructure in a complex manner. The procedure for the 


processing of the experimentally obtained intensity function is de- 
scribed. The spectra provide the lattice parameter value, the 
average subgrain size, average microdeformation, isotropic mi- 
crostress, anisotropy parameter, sum of principal stresses, and 
residual austenite content. (M.D.). 2 tabs., 2 refs. 


1412 (SAND-91-0876C) Computational determination of 
ballistic limits tor a simple Whipple bumper shield. Hertel, E.S. 
(Sandia National Labs., Albuquerque, NM (United States)); Chha- 
bildas, L.C.; Yarrington, L.; Hill, S.A. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9107182-2: Workshop on hypervelocity 
impacts in space, Canterbury (United Kingdom), 1-5 Jul 1991). Or- 
der Number DE92000951. Source: OSTI; NTIS; GPO Dep. 

A series of numerical simulations has been performed using the 
multi-dimensional hydrodynamics code CTH to computationally de- 
termine a ballistic limit for a Whipple bumper shield. The ballistic 
limit is generally characterized as a critical diameter such that par- 
ticle diameters greater than the ballistic limit will generate debris 
clouds that will penetrate the rear wall and particle diameters less 
than the ballistic limit will not. The particular shield design used for 
these analyses is defined as a 1.27 mm bumper, a 102 mm void 
space, and a 3.18 mm rear wall. Since debris shape is expected to 
be a contributing factor in the impact phenomena, two different 
shapes are considered for the numerical simulations. The particle 
shapes considered were flat plates of constant 1 mm thickness 
and varying diameters and spheres of varying diameters. The criti- 
cal diameter (ballistic limit) was determined over the velocity range 
4 km/s to 15 kms for both geometries. 13 refs., 2 figs. 


1413 (SAND-91-0889C) Experimental and numerical sim- 
ulations of orbital debris impact on a simple Whipple bumper 
shield. Chhabildas, L.C. (Sandia National Labs., Albuquerque, NM 
(United States)); Hertel, E.S.; Hill, S.A. Sandia National Labs., Al- 
buquerque, NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9107182—1: Workshop on hypervelocity impacts in space, 
Canterbury (United Kingdom), 1-5 Jul 1991). Order Number 
DE92000988. Source: OSTI; NTIS; GPO Dep. 

A series of experiments has been performed on the Sandia Hy- 
perVelocity Launcher (HVL) to evaluate the effectiveness of thin 
Whipple bumper shield at impact velocities up to 10.4 km/s by or- 
bital space debris. Upon impact by a 0.67 gm (0.87 mm thick) flier 
plate, the thin aluminum bumper shield completely disintegrates 
into a debris cloud. The debris cloud front propagates axially at ve- 
locities of ~14 km/s and expands radially at a velocity of ~7 km/s. 
Subsequent loading on a 3.2 mm thick aluminum substructure by 
the debris penetrates the substructure completely. Numerical simu- 
lations performed using the multi-dimensional hydrodynamics code 
CTH also predict complete penetration of the substructure by the 
subsequent debris cloud. 7 refs., 4 figs. 


1414 (SAND-91-2132C) Development of an underwater 
spin tacility for combined environment testing. Roach, D.P.; 
Nusser, M.A. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 24p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-911213— 
12: American Society of Mechanical Engineers (ASME) annual 
winter meeting, Atlanta, GA (United States), 1-6 Dec 1991). Order 
Number DE92001719. Source: OSTI; NTIS; GPO Dep. 

In response to a request from the US Government, Sandia Na- 
tional Laboratories has developed an instrumentation system to 
monitor the conditions along an underwater, rotating drive shaft. It 
was desired to study the structural integrity and signal acquisition 
capabilities of the Shaft Instrumentation System (SIS) in an envi- 
ronment which closely simulates the actual deployment conditions. 
In this manner, the SIS response to ill-defined conditions, such as 
flow field turbulence or temperature fluctuations, could be deter- 
mined. An Underwater Spin Facility was developed in order to 
verify the operation of the instrumentation and telemetric data ac- 
quisition system in a combined environment of external pressure, 
transient axial loads and centrifugal force. The main components of 
the Underwater Spin Facility are a large, five foot diameter pres- 
sure vessel, a dynamically sealed shaft, a drive train assembly and 
a shaker table interface which is used to apply the axial loads. This 
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paper presents a detailed description of the design of the Under- 
water Spin Facility. It also discusses the SIS certification test 
program in order to demonstrate the successful performance of the 
Underwater Spin Facility. 8 refs., 10 figs. 


1415 (SAND-91-2309C) Aging Aircraft NDI Development 
and Demonstration Center (AANC): An overview. Walter, P.L. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
7p. Sponsored by Department of Transportation, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9111112-1: 1991 international conference on aging aircraft and 
structural airworthiness, Washington, DC (United States), 19-21 
Nov 1991). Order Number DE92002358. Source: OSTI; NTIS; 
GPO Dep. 

A major center with emphasis on validation of nondestructive 
inspection techniques for aging aircraft, the Aging Aircraft NDI De- 
velopment and Demonstration Center (AANC), has been funded by 
the FAA at Sandia National Laboratories. The Center has been 
assigned specific tasks in developing techniques for the nonde- 
structive inspection of static engine parts, assessing inspection 
reliability (POD experiments), developing test beds for nondestruc- 
tive inspection validation, maintaining a FAA library of 
characterized aircraft structural test specimens, and leasing a 
hangar to house a high flight cycle transport aircraft for use as a 
full scale test bed. 3 refs. 


4210 Combustion Systems 
Refer also to citation(s) 442, 449 


4230 Marine Engineering 


1416 (GKSS-91/E/8) Structural monitoring of offshore 
Structures via observation of their natural vibrations. 
Witte, G. (GKSS-Forschungszentrum Geesthacht GmbH, 
Geesthacht-Tesperhude (Germany). Inst. fuer Anlagentechnik). 
GKSS-Forschungszentrum Geesthacht GmbH,  Geesthacht- 
Tesperhude (Germany); Hannover Univ. (Germany). Fachbereich 
Bauingenieur- und Vermessungswesen. 1991. 169p. (In’ German). 
Order Number DE92721833. Source: OSTI; NTIS (US Sales Only). 

When offshore platforms press foreward into deeper and more 
hostile waters, they get increasing problems with the required un- 
derwater inspection using conventional methods. An alternative - at 
least a complementary method - is the monitoring of their natural 
vibrations. Introductory, the presented paper gives a review of off- 
shore structures under construction and in project stage, their 
reported failures, the basics of strength design and of the conven- 
tional inspection methods. Thereupon, the principles, the latest 
state of engineering and the potentiality of structural monitoring us- 
ing vibration analysis are shown. The question for the sensitivity of 
this method is answered by means of measurements and calcula- 
tions in the main part of this paper. Thereby, the excitation of 
natural vibrations by wind and waves is discussed as well as fre- 
quency shifts not caused by structural failures and a qualitative 
interrelation is derived between loss of strength and frequency 
shift. Finally, the conception of a computer aided intelligent and au- 
tomatic system for early fault detection of the German research 
platform NORDSEE is presented, that can be transferred to other 
platforms on principle. (orig.) With 73 figs., 17 tabs. 


4260 Components, Electron Devices and Circuits 


Refer also to citation(s) 1072, 108021082, 1107, 1370, 1384, 
1387, 1388, 1432, 1433,.4441, 1442, 1443, 1445, 1497, 1499, 
1505, 1507, 1519, 1543, 1549, 1550, 1555, 1652, 1658, 1663, 
1669, 1713, 2331, 2501, 2548 


1417 (BNL-46644) Resonator design for a visible wave- 
length free-electron laser [*]. Bhowmik, A. (Rockwell International 
Corp., Canoga Park, CA (United States). Rocketdyne Div.); Lordi, 
N.; Ben-Zvi, |.; Gallardo, J. Brookhaven National Lab., Upton, NY 
(United States). [1990]. 25p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
901263—11: International conference on lasers '90, San Diego, CA 


(United States), 10-14 Dec 1990). Order Number DE92001779. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Design requirements for a visible wavelength free-electron laser 
being developed at the Accelerator Test Facility at Brookhaven Na- 
tional Laboratory are presented along with predictions of laser 
pertormance from 3-D numerical simulations. The design and con- 
struction of the optical resonator, its alignment and control systems 
are also described. 15 refs., 8 figs., 4 tabs. 


1418 (DOE/ER/12108—-1) Molecular design concept for x- 
ray laser research: Progress report. Rhodes, C.K.; Luk, Ting 
Shan: McPherson, A.; Boyer, K. Illinois Univ., Chicago, IL (United 
States). Lab. for Atomic, Molecular, and Radiation Physics. 17 Sep 
1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER12108. Order Number 
DE92000972. Source: OSTI; NTIS; GPO Dep. 

The goal of this program is the construction of an x-ray laser in 
the kilovolt regime. Recent experimental results indicate that a new 
technique for the generation of strong amplification of x-ray 
wavelengths is feasible. It involves the combination of (1) a new ul- 
trahigh brightness subpicosecond laser technology and (2) a 
recently discovered unique mode of strong-field interaction, particu- 
larly applicable to molecules. A concept of molecular x-ray laser 
design emerges from these considerations which matches the 
mode of excitation to the structure of the molecular system. The 
molecular approach enables the combination of very highly elec- 
tronically excited conditions with an environment characteristic of 
dense cold matter, a general situation exceptionally conducive to x- 
ray amplification. Both high efficiency and wavelength tunability are 
intrinsic features of this method. 19 refs., 4 figs. 


1419 (DOE/ET/5+013-T243) Design study of a 7 kW, visi- 
ble wavelength FEL: Final report, September 1989—August 
1990. Chen, S.C.; Danly, B.G.; Temkin, R.J.; Wurtele, J.; Yang, B. 
Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center. [1990]. 49p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-78ET51013. Order 
Number DE92002271. Source: OSTI; NTIS; INIS; GPO Dep. 

The MIT Lincoin Laboratory is investigating the possibility of 
building a free electron laser (FEL) operating at an average power 
of about 7 kW at wavelengths of 500-600 nm. Additional specifica- 
tions for the FEL include a bandwidth of less than 0.1 cm—' and a 
micropulse separation of less than 10 ns. The design study has in- 
vestigated the basic design parameters of the FEL including an 
analysis of the electron accelerator, beam line, wiggler and optical 
cavity. A nonlinear model of the FEL has been used to calculate 
the FEL gain and efficiency. The required output power appears 
achievable from an FEL operating at more than 1% efficiency with 
a conventiona: RF accelerator. Details of the FEL design are pre- 
sented in this report which represent the final report for the year 
from September 1, 1989 to August 31, 1990. 28 refs., 13 figs., 5 
tabs. 


1420 (KCP-613-4420) Robotic capabilities for printed 
wiring assembly processing: Final report. Groot, K.J. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Oct 1991. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. Order Number 
DE92002083. Source: OSTI; NTIS; GPO Dep. 

Automation is widely used in the electronic industry for the man- 
ufacture of printed wiring assemblies (PWAs). Literature reviews 
and visits with some automation vendors revealed that robotics are 
used when processing flexibility is required. Robotic development 
work at the Allied-Signal Inc., Kansas City Division (KCD) resulted 
in the fabrication of three robot workcells. The capabilities of two 
robotic Component Preparation (RCP) workcells, that had been de- 
Veloped and fabricated to tin component leads, were increased by 
development on these processes. A Robotic Component Insertion 
System (RCIS) was developed and fabricated to insert components 
directly into a printed wiring board (PWB). The RCP workcells were 
developed to use robotics to perform some of the annual pro- 
cesses on PWA components. These robotic processes prepared 
the components for the subsequent insertion and soldering in the 
PWAs. The first workcell was released for production use in 1985. 
The RCPs have proven to be reliable with resultant cost savings of 
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up to $50,000 per year. Development work increased the capabili- 
ties of these RCPs and increased the cost savings by $30,000 per 
year. The RCIS workcell design was developed to automatically in- 
sert components into PWBs. A specification to meet this design 
was written, an order placed, and the RCIS fabricated and installed 
at KCD. The system is anticipated to be released for production 
use in the near future. 2 refs., 10 figs. 


1421 (LA-11868-MS) Impulse response function for a 
transionospheric signal into a Gaussian filter. Massey, R.S. Los 
Alamos National Lab., NM (United States). Oct 1991. 5p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE92002042. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

In analyzing data from narrow-band pulsed (EMP) receivers, it is 
necessary to know the response of the receivers to the resulting 
chirped transionospheric signal. For the case of a receiver with a 
Gaussian filter, it is possible to derive an analytic approximation to 
the response that is quite useful. The output of a Gaussian filter 
centered in the VHF band to an electromagnetic impulse that has 
propagated through a nonmagnetized ionosphere is calculated. 
The method used here is to estimate the convolved transfer func- 
tion of the filter and ionosphere in the frequency domain and to 
take the inverse Fourier transform to obtain the time domain, im- 
pulse response function. 1 fig. 


1422 (LA-UR-91-2900) X rays generated in the interaction 
of subpicosecond laser pulses with solid targets. Kyrala, G.A.; 
Wahlin, E.K.; Fulton, R.D.; Schappert, G.T.; Jones, L.A.; Taylor, 
A.J.; Casperson, D.E.; Cobble, J.A. Los Alamos National Lab., NM 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9107115-51: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE92000297. Source: OSTI; NTIS; GPO Dep. 

We are investigating the generation of short pulse short 


wavelength x-rays for pumping inner-shell x-ray lasers by photo- 
ionization. In contrast with previous proposals, we are looking at 
the use of a single line as an efficient means of pumping these 
lasers. As a first step we are optimizing the flashlamp x-ray con- 
version efficiency and characterizing the x-ray pulse length. 18 
refs., 5 figs., 2 tabs. 


1423 (LBL-31156) Summary and conclusions. Clarke, J. 
Lawrence Berkeley Lab., CA (United States). Aug 1991. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9106224—Summ.: 1991 superconduct- 
ing quantum interference devices (IC SQUID) meeting, Berlin 
(Germany), 18-21 Jun 1991). Order Number DE92000813. Source: 
OSTI; NTIS; GPO Dep. 

This report presents a brief summary of the author's impressions 
from SQUID 91. 


1424 (SAND-91-0219C) Solutions to heavy ion induced 
avalanche burnout in power devices. Wrobel, T.F.; Beutler, D.E. 
Sandia National Labs., Albuquerque, NM (United States). [1991]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9109232-3: RADECS 91: ra- 
diation effects on components and systems, Montpellier (France), 
9-12 Sep 1991). Order Number DE92001625. Source: OSTI; NTIS; 
GPO Dep. 

Silicon power devices fall into two broad categories, bipolar and 
field effect. Transistors using both of these technologies are often 
used in satellite applications for power conversion. The present 
trend is toward integrating power transistors and control electronics 
on the same chip. In this case, it is the power portion of the chip 
that is most susceptible to burnout failures, because of it’s high 
voltage operation. Hence, it is important to understand the opera- 
tional limitations of power transistors when exposed to intense 
heavy ion and/or dose-rate environments. Reviews of normal 
breakdown and current induced avalanche breakdown mechanisms 
in silicon power transistors are presented. We show the applicabil- 
ity of the current induced avalanche model to heavy ion induced 
burnouts and present solutions to current induced avalanche in sili- 
con power semiconductors. 9 refs., 5 figs. 


1425 (SAND-91-1277) Preliminary evaluation of hermetic 
JT/LJT/R&P connector socket contact design. Baca, J.R-F. 
Sandia National Labs., Albuquerque, NM (United States). Oct 
1991. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92002212. Source: OSTI; NTIS; GPO Dep. 

This report presents a precursory examination of a number of is- 
sues pertaining to socket contacts in hermetic connectors. The 
principal issues addressed are high-contact resistance and contact 
chatter (circuit discontinuities). Efforts examining the characteristics 
of the existing socket contact design, the possibility of connector/ 


contact rework, quick-fix solutions, and contact redesigns are sum- 
marized. 


1426 (SAND-91-1774C) FALCON reactor-pumped laser 
technology for space power applications. McArthur, D.A.; Hays, 
G.N.; Pickard, P.S. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
920133-1: 6. international conference on emerging nuclear energy 
systems, Albuquerque, NM (United States), 12-16 Jan 1992). Or- 
der Number DE91018795. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The FALCON reactor-pumped laser program is investigating con- 
cepts for high power laser systems pumped directly by fission 
energy from a nuclear reactor. The direct pumping of laser media 
with fission energy offers the potential system advantages of scal- 
ing to very high laser powers with long run times, extremely 
compact and low-mass energy storage, and relatively simple gain 
generator design. Reactor pumping has been studied in the ACRR 
and SPR research reactor facilities at Sandia National Laborato- 
ries. Based on these experiments and extensive system analysis, 
large reactor-pumped laser systems have been evaluated for ex- 
traction efficiency, beam quality, and practically (considering 
auxiliary power needs, radiation damage to optical components, re- 
jection of waste heat, and expected imperfections in excitation 
structures). It appears that high-power reactor-pumped lasers can 
be developed in the near term to provide important capabilities for 
the exploration and utilization of space. 9 refs., 5 figs. 


1427 (SAND-91-2214C) A summary of high-temperature 
electronics research and development. Thome, F.V.; King, D.B. 
Sandia National Labs., Albuquerque, NM (United States). 18 Oct 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-920104—10: 9. sympo- 
sium on space nuclear power systems, Albuquerque, NM (United 
States), 13-16 Jan 1992). Order Number DE92000978. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Current and future needs in automative, aircraft, space, military, 
and well logging industries require operation of electronics at 
higher temperatures than today’s accepted limit of 395 K. Without 
the availability of high-temperature electronics, many systems must 
operate under derated conditions or must accept severe mass 
penalties required by coolant systems to maintain electronic 
temperatures below critical levels. This paper presents ongoing re- 
search and development in the electronics community to bring 
high-temperature electronics to commercial realization. Much of 
this work was recently reviewed at the First International High- 
Temperature Electronics Conference held 16-20 June 1991 in 
Albuquerque, New Mexico. 4 refs., 1 tab. 


1428 (UCRL-JC—105399) Excited state absorption mea- 
surements of Sm?* in CaF2, SrF2, and SrCiz. Lawson, J.K. 
(Lawrence Livermore National Lab., CA (United States)); Lee, 
H.W.H.; Payne, S.A.; Boatner, L.A. Lawrence Livermore National 
Lab., CA (United States). Apr 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9103110-4: Advanced solid-state lasers topical meeting, 
Hilton Head, SC (United States), 18-20 Mar 1991). Order Number 
DE92001890. Source: OSTI; NTIS; INIS; GPO Dep. 

We measured the pump-probe spectrum of the Sm?* ion in three 
materials: CaF,, SrF2, and SrClo. The onset of the observed 
prominent excited-state absorption band is consistent with an elec- 
trostatic model for impurity levels in a solid-state material. 15 refs., 
4 figs., 1 tab. 
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Refer also to citation(s) 1977 


1429 (INIS-GB-367) Synchrotron radiation: appendix to 
the Daresbury annual report 1990/91. Daresbury Lab. (United 
Kingdom). 1991 254p. Order Number DE92605397. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This Appendix to the Annual Report of the Daresbury Laboratory 
of the United Kingdom Science and Engineering Research Council 
contains the 1990 Annual Report of the Synchrotron Radiation Fa- 
cilities Committee, specifications for the beamlines and stations, 
the index for the synchrotron radiation user reports, the reports 
themselves and the list of publications detailing work performed on 
the Synchrotron Radiation Source. By far the largest part of the 
Appendix is taken up with the user reports for the period 1990 to 
1991. They include reports on structural determination of sodium 
methyl, an investigation of DNA-Binding Proteins, monitoring of 
vital processes in live cells, the structure of semiconductor inter- 
faces, the structure and properties of glasses and soft x-ray 
absorption spectroscopy of liquid samples. (author). 
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1430 (ANL/CP-72967) Vibration considerations in the de- 
sign of the Advanced Photon Source at Argonne National 
Laboratory. Jendrzejczyk, J.A.; Wambsganss, M.W. Argonne Na- 
tional Lab., IL (United States). [1991]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-911101-—1: Annual meeting and exhibit of the Optical Soci- 
ety of America, San Jose, CA (United States), 3-8 Nov 1991). 
Order Number DE92001921. Source: OSTI; NTIS; INIS; GPO Dep. 

The Advanced Photon Source (APS), a new synchrotron radia- 
tion facility being built at Argonne National Laboratory, will provide 
the world’s most brilliant X-ray beams for research in a wide range 
of technical fields. Successful operation of the APS requires an ex- 
tremely stable positron closed orbit. Vibration of the storage ring 
quadrupole magnets, even in the submicron range, can lead to dis- 
tortion of the positron closed orbit and to potentially unacceptable 
beam emittance growth, which results in degraded performance. 
This paper presents an overview of the technical approach used to 
minimize vibration response, beginning at the conceptual stage, 
through design and construction, and on to successful operation. 
Acceptance criteria relating to maximum allowable quadrupole 
magnet vibration are discussed. Soil properties are used to deter- 
mine resonant frequencies of foundations and to predict attenuation 
characteristics. Two sources are considered to have the potential to 
excite the foundation: far-field sources, which are produced exter- 
nal to the facility, and near-field sources, which are produced within 
the facility. Measurements of ambient ground motion, monitored to 
determine far- field excitation, are presented. Ambient vibration 
was measured at several operating facilities within Argonne to gain 
insight on typical near-field excitation sources. Discussion covers 
the dynamic response characteristics of a prototypic magnet sup- 
port structure to various excitations, including ambient floor motion, 
coolant flow, and magnet power. 19 refs., 10 figs., 5 tabs. 


1431 (BNL-46641) The BNL Accelerator Test Facility and 
experimental program. Ben-Zvi, |. (Brookhaven National Lab., Up- 
ton, NY (United States)). Brookhaven National Lab., Upton, NY 
(United States). [1991]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
910505-416: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE92001782. 
Source: OST; NTIS; INIS; GPO Dep. 

The Accelerator Test Facility (ATF) at BNL is a users’ facility for 
experiments in Accelerator and Beam Physics. The ATF provides 
high brightness electron beams and high power laser pulses syn- 
chronized to the electron beam, suitable for studies of new 
methods of high gradient acceleration and state of the art free 
electron lasers. The electrons are produced by a laser photocath- 
ode rf gun and accelerated to 50 to 100 MeV by two traveling 
wave accelerator sections. The lasers include a 10 mJ, 10 ps 


Nd:YAG laser and a 100 mJ, 10 ps CO2 laser. A number of users 
from National Laboratories, universities and industry take part in 
experiments at the ATF. The experimental program includes vari- 
ous acceleration schemes, Free-Electron Laser experiments and a 
program on the development of high brightness electron beams. 
The AFT's experimental program commenced in early 1991 at an 
energy of about 4 MeV. The full program, with 50 MeV and the 
High power laser will begin operation this year. 28 refs., 4 figs. 


1432 (BNL-46681) Status of the visible Free-Electron 
Laser at the Brookhaven Accelerator Test Facility. Batchelor, K. 
(Brookhaven National Lab., Upton, NY (United States)); Ben-Zvi, |.; 
Fernow, R.C.; Fisher, A.S.; Friedman, A.; Gallardo, J.; Ingold, G.; 
Kirk, H.; Kramer, S.; Lin, L.; Rogers, J.T.; Sheehan, J.F.; van 
Steenbergen, A.; Woodle, M.; Xie, J.; Yu,.Brookhaven National 
Lab., Upton, NY (United States). [1991]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9108118-15: 13. international free-electron 
laser (FEL) conference, Santa Fe, NM (United States), 25-30 Aug 
1991). Order Number DE92002086. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The 500 nm Free-Electron Laser (ATF) of the Brookhaven Na- 
tional Laboratory is reviewed. We present an overview of the ATF, 
a high-brightness, 50-MeV, electron accelerator and laser complex 
which is a users’ facility for accelerator and beam physics. A 
number of laser acceleration and FEL experiments are under con- 
struction at the ATF. The visible FEL experiment is based on a 
novel superferric 8.8 mm period undulator. The electron beam pa- 
rameters, the undulator, the optical resonator, optical and electron 
beam diagnostics are discussed. The operational status of the ex- 
periment is presented. 22 refs., 7 figs. 


1433 (BNL-46689) Proposed uv-FEL user facility at BNL. 
Ben-Zvi, |.; Di Mauro, L.F.; Krinsky, S.; White, M.G.; Yu, L.H.; 
Batchelor, K.; Friedman, A.; Fisher, A.S.; Halama, H.; Ingold, G.; 
Johnson, E.D.; Kramer, S.; Rogers, J.T.; Solomon, L.; Wachtel, J.; 
Zhang, X. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9108118-14: 
13. international free-electron laser (FEL) conference, Santa Fe, 
NM (United States), 25-30 Aug 1991). Order Number DE92002080. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The NSLS at Brookhaven National Laboratory is proposing the 
construction of a UV-FEL operating in the wavelength range from 
visible to 750A. Nano-Coulomb electron pulses will be generated at 
a laser photo-cathode RF gun at a repetition rate of 10 KHz. The 6 
ps pulses will be accelerated to 250 MeV in a superconducting 
linac. The FEL output will serve four stations with independent 
wavelength tuning, using two wigglers and two rotating mirror beam 
switches. Seed radiation for the FEL amplifiers will be provided by 
conventional tunable lasers, and the final frequency multiplication 
from the visible or near UV to the VUV will be carried out in the 
FEL itself. Each FEL will comprise of an initial wiggler resonant to 
the seed wavelength, a dispersion section, and a second wiggler 
resonant to the output wavelength. The facility will provide pump 
probe capability, FEL or FEL, and FEL on synchrotron light from an 
insersion device on the NSLS X-Ray ring. 15 refs., 2 figs., 3 tabs. 


1434 (BNL-46697) Potential kaon and antiproton beams 
at BNL. Lazarus, D.M. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
910864-3: 4. international conference on hadron spectroscopy, 
College Park, MD (United States), 12-16 Aug 1991). Order Number 
DE92002065. Source: OSTI; NTIS; INIS; GPO Dep. 

The AGS at Brookhaven is the worlds most prolific producer of 
kaons and low energy antiprotons during operations. With the im- 
minent operation of the AGS Booster which will increase intensities 
by an anticipated factor of six in the next few years, it will become 
possible to have purified beams of particles containing strange 
quarks and anti-quarks with intensities comparable to the pion 
beams which have so successfully dominated precision hadron 
spectroscopy in the past. 10 refs., 3 figs. 


1435 (CONF-9110258-1) Oak Ridge 25URC tandem accel- 
erator 1991 SNEAP lab report. Alton, G.D.; Dinehart, M.R.; 
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Dowling, D.T.: Haynes, D.L.; Irizarry, C.A.; Jones, C.M.; Juras, 
R.C.; Lane, S.N.; LeCroy, C.T.; McPherson, R.L.; Meigs, MJ.; 
Mills, G.D.; Mosko, S.W.; Murray, S.N.; Olsen, D.K.; Tatum, B.A. 
Oak Ridge National Lab., TN (United States). [1991] 2p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Symposium of northeastern accelerator 
personnel; Albuquerque, NM (United States); 15-19 Oct 1991. Or- 
der Number DE92002295. Source: OSTI!; NTIS; INIS; GPO Dep. 
Short communication. TANDEM ELECTROSTATIC ACCELERA- 
TORS/operation, TANDEM ELECTROSTATIC ACCELERATORS/ 
modifications; TANDEM ELECTROSTATIC ACCELERATORS/ 


research programs; OPERATION; MODIFICATIONS; ION BEAMS; 
RADIOACTIVITY 


1436 (DOE/ER/13752-T2) Generation of radiation by in- 
tense plasma and e.m. undulators: Annual progress report, 
July 1, 1987—June 30, 1988. Joshi, C. California Univ., Los Ange- 
les, CA (United States). Dept. of Electrical Engineering. [1988]. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER13752. Order Number DE92002672. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This program involves the generation of short wavelength optical 
radiation by intense plasma and e.m. undulators. In this concept a 
relativistic electron beam is wiggled by either the oscillating electric 
field of an intense plasma wave, or by a laser beam causing it to 
radiate. For both types of undulators the designed parameters are 
aw > 0.1, N ~ 100 and Ay = 100 um for plasma wave or 10.6 um 
for laser light. This progress report describes the work to-date on 
generating such intense short wavelength undulators. We have 
successfully generated up to 200 GW of CO, radiation in a 200 ps 
long pulse. A uniform plasma source, ©-pinch, has been 
constructed and it's density diagnosed using holographic interter- 
ometry. Using about 20 GW of laser radiation at two frequencies, 
10.27 um and 9.56 um, relativistic plasma wave has been excited 
using the “beat wave” technique. The amplitude of this plasma 
wave has been inferred to be n;/no < 1%. The plasma wave width 
is thought to be about 2-3 wavelengths. A 1.5 MeV, 9 GHz linac 
has been procurred using funds from another contract and diag- 
nosed. The electron beam emittance as it exits a 6 wm thick mylar 
foil, which separates the high vacuum linac structure from the 
plasma, has been measured to be about 50 7 mm mrad. The key 
problem areas have been identified. These are: (1) damage to cer- 
tain optical components in the laser chain because of stimulated 
Brillouin scattering in the plasma, (2) small scale random deflection 
of the electron beam by the magnetic field trapped inside the ©- 
pinch plasma, and (3) poor focusability of the electron beam due to 
emittance blow-up due to foil scattering. 6 figs. 


1437 (DOE/ER/13752-T3) Generation of radiation by in- 
tense plasma and electromagnetic undulators: A second year 
progress report, July 1, 1988—June 30, 1989. Joshi, C. California 
Univ., Los Angeles, CA (United States). Dept. of Electrical Engi- 
neering. [1989]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-87ER13752. Order Number 
DE92002673. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a second year progress report which details the work on 
the géneration of radiation by intense plasma and electromagnetic 
undulators being carried out at UCLA. The status of the experi- 
mental work is described and the future directions are outlined. We 
have completed thé first phase of experiments on the plasma wig- 
gler generation and characterization. Suitability of a 6-pinch as a 
plasma source was investigated in great detail. It is found that aw 
of a féw percent can be excited but there are trapped magnetic 
fields within 6-pinch plasma which hinder the injection of the elec- 
trons. A few more uniform and field-free plasma source is now 
being characterized. 8 refs., 5 figs. 


1438 (DOE/ER/40374—45) Status of compact synchrotron 
light Source work at TAC. Swenson, C.A. (Texas Accelerator 
Center, The Woodlands, TX (United States)); Huson, F.R.; Rocha, 
R.2vang, Y. Houston Univ., TX (United States). Dept. of Physics. 
[T99%}!' 4p. Sponsered by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER40374. (CONF-9t0505—424: 
1991 Institute of Electrical and Electronics Engineers (IEEE) parti- 
cle accelerator conference (PAC), San Francisco, CA (United 


States), 6-9 May 1991). Order Number DE92002423. Source 
OSTI; NTIS: INIS: GPO Dep. 

A compact electron synchrotron for x-ray lithography is a design 
project at the Texas Accelerator Center. The design is a four 
super-period symmetric cell lattice that is 18.8 meters in circumfer- 
ence. Numerical tracking results including edge fields affect the 
theoretical and mechanical design of the machine. An integrated 
magnet and lattice design algorithm is discussed. Structural design 
and measurement system parameters for a prototype superferric 3 
Tesla 90° dipole are discussed. The prototype dipole magnet is 
currently under construction. 9 refs., 7 figs., 1 tab. 


1439 (INIS-GB-365) Daresbury 1990/91. Daresbury Lab 
(United Kingdom). 1991 74p. Order Number DE92605400. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report highlights some of the diverse range of work en- 
gaged in at the Daresbury Laboratory of the United Kingdom 
Science and Engineering Research Council in 1990/91. It contains 
brief descriptions of the Laboratory's facilities and research pro- 
grammes. These fall into three main areas; theory, computational 
science and computing; lower temperature nuclear physics using 
the Nuclear Structure Facility; and the development and application 
of the synchrotron radiation source. Separate appendices to the re- 
port cover these areas in greater detail. (UK). 


1440 (INIS-mf-12970, pp. 152) Energy spectrum of pho- 
toneutrons at medical linear accelerators. Poier, E. (Graz Univ. 
(Austria). Radiologische Klinik); Leitner, H.; Stueckischweiger, G.; 
Zurl, B. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251-: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OST]; 
NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRONS/energy spectra; 
LINEAR ACCELERATORS; NEUTRONS 


1441 (LA-UR-91-3139) Los Alamos Advanced Free- 
Electron Laser. Chan, K.C.D.; Kraus, R.H.; Ledford, J.; Meier, 
K.L.; Meyer, R.E.; Nguyen, D.; Sheffield, R.L.; Sigler, F.L.; Young, 
L.M.; Wang, T.S.; Wilson, W.L.; Wood, R.L. Los Alamos National 
Lab., NM (United States). [1991]. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9108118—-23: 13. international free-electron laser (FEL) 
conference, Santa Fe, NM (United States), 25-30 Aug 1991). Order 
Number DE92002450. Source: OSTI; NTIS; GPO Dep. 

At Los Alamos, we are building a free-electron laser (FEL) for in- 
dustrial, medical, and research applications. This FEL, which will 
incorporate many of the new technologies developed over the last 
decade, will be compact in size, robust, and user-friendly. Elec- 
trons produced by a photocathode will be accelerated to 20 MeV 
by a high-brightness accelerator and transported using permanent- 
magnet quadrupoles and dipoles. They will form an electron beam 
with an excellent instantaneous beam quality of 10 « mm mrad in 
transverse emittance and 0.3% in energy spread at a peak current 
up to 300 A. Including operation at higher harmonics, the laser 
wavelength extends form 3.7 um to 0.4 um. In this paper, we will 
describe the project and the programs to date. 10 refs., 10 figs., 1 
tab. 


1442 (LA-UR-91-3164) Engineering considerations of the 
advanced free electron laser facility. Meier, K.L. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9108118-26: 13. international free-electron laser 
(FEL) conference, Santa Fe, NM (United States), 25-30 Aug 1991). 
Order Number DE92002442. Source: OSTI; NTIS; GPO Dep. 

The Advanced Free-Electron Laser (AFEL) is being built at Los 
Alamos inside a large laboratory building. In addition to cost and 
available space considerations, several engineering issues affected 
the design of the AFEL and its facility. The 1300-MHz, 20-MeV 
electron linac required extensive radiation shielding and a short rf- 
waveguide run. Free-Electron Lasers (FEL) and photocathode-drive 
laser optics required a clean, constant temperature environment. 
New environmental, health, and safety (ES&H) regulations placed 
constraints on the facility design and layout. In the past, many 
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ES&H regulations did not apply to pilot-scale experiments such as 
the AFEL: compliance is now mandatory. The facility design in- 
cluded an earthquake restraint system for the radiation shielding, 
full compliance with the National Environmental Protection Act 
(NEPA), and minimization of airborne emissions. 8 refs., 4 figs. 


1443 (LA-UR-91-3169) INEX simulations of the optical 
performance of the AFEL. Goldstein, J.C.; Wang, T.S-F.; 
Sheffield, R.L. Los Alamos National Lab., NM (United States). 
[1991]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9108118-21: 13. 
international free-electron laser (FEL) conference, Santa Fe, NM 
(United States), 25-30 Aug 1991). Order Number DE92002413. 
Source: OST]; NTIS; INIS; GPO Dep. 

The AFEL (Advanced Free-Electron Laser) Project at Los 
Alamos Nationa! Laboratory is presently under construction. The 
project's goal is to produce a very high-brightness electron beam 
which will be generated by a photocathode injector and a 20 MeV 
rt-linac. Initial laser experiments will be performed with a 1-cm- 
period permanent magnet wiggler which will generate intense 
optical radiation near a wavelength of 3.7 um. Future experiments 
will operate with “slotted-tube” electromagnetic wigglers (formerly 
called “pulsed- wire” wigglers). Experiments at both fundamental 
and higher-harmonic wavelengths are planned. This paper 
presents results of INEX (Integrated Numerical EXperiment) simu- 
lations of the optical performance of the AFEL. These simulations 
use the electron micropulse produced by the accelerator/beam 
transport code PARMELA in the 3-D FEL simulation code FELEX. 
9 refs., 4 figs., 6 tabs. 


1444 (LBL-30443) An overview of the ALS. Schiachter, 
A.S.; Robinson, A. Lawrence Berkeley Lab., CA (United States). 
Feb 1991. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE92000723. Source: OSTI; NTIS; INIS; GPO Dep. 

This report giving a overview of the parameters, specifications, 
and scientific programs of the Advance Light Source. (LSP) 


1445 (LBL-30628) FEL gain taking into account diftrac 
tion and electron beam emittance; generalized Madey’s 
theorem. Kim, Kwang-Je. Lawrence Berkeley Lab., CA (United 
States). Aug 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF- 
9108118-20: 13. international free-electron laser (FEL) conference, 
Santa Fe, NM (United States), 25-30 Aug 1991). Order Number 
DE92002262. Source: OSTI; NTIS; INIS; GPO Dep. 

We derive a formula for the free electron laser gain in the small- 
signal, low-grain regime which resembles closely the 1-D formula 
but taking into account the effect of wave diffraction and electron 
beam divergence and betatron motion. The formula is cast in a 
form which exhibits clearly the role of the transverse phase space 
distribution of photons and electrons. 8 refs. 


1446 (SAND-91-1932C) The new RLA test status. Smith, 
D.L.; Mazarakis, M.G.; Skogmo, P.; Bennett, L.F.; Olson, W.R.; 
George, M.; Harden, M.J.; Turman, B.N.; Moya, S.A.; Henderson, 
J.L. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9106276-1: 
Charged particle beam conference, Silver Springs, MD (United 
States), 25-27 Jun 1991). Order Number DE91018681. Source: 
OSTI; NTIS; GPO Dep. 

The Recirculating Linear Accelerator (RLA) is returning to opera- 
tion with a new relativistic electron beam (REB) injector and a 
modified accelerating cavity. Upon completion of our pulsed-power 
test program, we will capture the injected beam on an lon Fo- 
cussed Regime (IFR) guiding channel in either a spiral or a closed 
racetrack drift tube. The relativistic beam will recirculate for four 
passes through two accelerating cavities, in phase with the ringing 
cavity voltage, and increase to 8-12 MeV before being extracted. 
We designed the METGLAS ribbon-wound core, inductively iso- 
lated, four-stage injector to produce beam parameters of 4 MeV. 
10-20 kA, and 40-55 ns FWHM. The three-line radial cavity is be- 
ing modified to improve the 1-MV accelerating pulse shape while 
an advanced cavity design study is in progress. This is a continua- 
tion of the Sandia National Laboratory program to develop 


compact. high-voltage gradient, linear induction accelerators. The 
RLA concept is based on guiding an injected REB with an IFR 
a This channel is formed from a plasma created with a low 
re electron beam inside a beam line containing about 2 x 
Torr of argon. The REB is injected onto the IFR channel and 
i Pils ne down the beamline through a water dielectric accel- 
erating cavity based on the ET-2 design. If the round-tip path of 
the beam matches the period of the cavity, the REB can be further 
accelerated by the ringing waveform on every subsequent pass. 
We have installed the new REB injector because we need a higher 
amplitude, longer duration., flat-topped pulse shape with a colder 
beam than that produced by the previous injector. We made exten- 
sive use of computer simulations in the form of network solver and 
electrostatic field stress analysis codes to aid in the design and 
modifications for the new RLA. The pulsed-power performance of 
the RLA injector and cavity and the associated driving hardware 
are discussed. 


1447 (SLAC—375, pp. 25-36) Current alignment topics at 
CEBAF. Biallas, G. (Continuous Electron Beam Accelerator Facil- 
ity, Newport News, VA (United States)). Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Oct 1990. (CONF- 
8907190—: 1. international workshop on accelerator alignment, 
Stanford, CA (United States), 31 Jul - 2 aug 1989). In Proceedings 
of the first international workshop on accelerator alignment. 322p. 
Order Number DE91007297. Source: OSTI; NTIS; INIS. 

The Continuous Electron Beam Accelerator Facility (CEBAF) is a 
4 GeV electron accelerator for the Nuclear Physics Community at 
Newport News, Virginia. The machine configuration of this acceler- 
ator, due to be completed in 1993, is a recirculating linac device 
that starts with an injector at 50 MeV and continues into a 0.4 GeV 
linac. The first recirculation is accomplished by arc magnets which 
bend the beam around 180° in the uppermost of five beam lines, 
directing the beam into another 0.4 GeV linac. The beam is simi- 
larly bent back into the first linac using another recirculating arc. 
The process continues, the beam gaining energy and cycling to 
lower arcs until five recirculations have taken place and the beam 
is at 4 GeV. The beam may be extracted at any of the four inter- 
mediate energies or the final energy and directed to all of the three 
end stations. Each linac consists of twenty tanks 8.25 m long 
placed at a pitch of 9.6 m. Each tank, called a cryomodule, 
contains eight superconducting accelerating cavities 0.5 m long im- 
mersed in a bath of liquid helium at 2 K. The tanks are separated 
by a region of room temperature beam pipe with a quadrupole, 
beam position detector and two corrector dipoles placed on a com- 
mon girder. In general, all quadrupoles are supported on a girder 
along with their respective beam position detectors, corrector 
dipoles and vacuum apparatus. The quadrupoles are aligned on 
the girder with a three point support with respect to the beam posi- 
tion detector. Corrector dipoles are similarly positioned on the 
girder. The girder is then positioned on a three point support sys- 
tem described later. All other elements, such as the major dipoles, 
and septa are placed on their own three point supports. 


1448 (SLAC-375, pp. 83-91) The MiT/Bates south hall 

. Sapp, W.W. Jr. (Bates Linear Accelerator Center, Middleton, 
MA (United States)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1990. DOE Contract og 
76ERO3069. (CONF-8907190-: 1. international workshop o 
accelerator alignment, Stanford, CA (United States), 31 Jul - 2 Pon 
1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

The Bates laboratory is in the conventional construction phase of 
@ project to build and commission a ring of 190 m circumference to 
store electron currents up to 80 mA at energies 0.3-1.0 GeV. Stor- 
age times of 1 msec to several seconds are planned for a variety 
of extracted beam and internal target physics experiments. The fa- 
cility is briefly described and specific challenges in the areas of 
magnetic measurement, fiducialization, and survey and alignment 
are discussed. Transverse position precisions of approximately 100 
microns and a total orbit circumference precision of 2 mm are 
sought. 
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1449 (SLAC—375, pp. 92-94) The TRIUMF KAON Factory. 
Clark, G.S. (Univ. of British Columbia, Vancouver (Canada)). Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Oct 1990. (CONF-8907190-: 1. international workshop on acceler- 
ator alignment, Stanford, CA (United States), 31 Jul - 2 aug 1989). 
In Proceedings of the first international workshop on accelerator 
alignment. 322p. Order Number DE91007297. Source: OSTI; 
NTIS; INIS. 

TRIUMF is Canada’s National Meson Facility. The TRIUMF site 
is hidden in a rain forest on the campus of the University of British 
Columbia in Vancouver, British Columbia. TRIUMF’s current re- 
search program uses a cyclotron to accelerate 100 micro-amperes 
of protons to 500 MeV. TRIUMF has proposed to the Canadian 
Federal and Provincial Governments that TRIUMF be upgraded to 
100 micro-amperes at 30 GeV. To house theproposed 5-ring accel- 
erator complex the TRIUMF site will expand from 10 acres to 
about 70 acres. Negative hydrogen ions will be extracted from the 
cyclotron at 452 MeV and transferred to a booster complex. The 
booster complex will house a 452 MeV proton storage ring (A ring) 
and a 50 Hz 0.452-3 GeV synchrotron (B ring). The circumference 
of these rings is 215 meters. A figure shows the Booster Tunnel 
cross-section, and that the intention is to stack the rings one above 
the other. To isolate the storage ring from any vibration caused by 
the very fast cycling synchrotron, the A ring magnets will have sep- 
arate supports from the B ring. After the Booster synchrotron has 
accelerated the protons to 3 GeV, they are transferred to a 3 GeV 
proton storage ring (C ring) in the main accelerator tunnel. The 
main tunnel houses the C, D, and E rings. The D ring is a 10 Hz 
3-30 GeV synchrotron and the E ring is an extender/storage ring to 
allow slow extraction at 30 GeV. These rings have a circumference 
of approximately 1.1 km. The C ring will be mounted directly above 
the D ring, while the E ring will be offset horizontally to protect the 
C and D rings from slow extraction losses. Again they will try to 
isolate the storage rings from any vibration generated by the fast 
cycling synchrotron. 


1450 (SLAC—375, pp. 95-100) A test facility of super- 
accurate alignment system for a linear collider. Ishihara, N. 
(National Lab. for High Energy Physics, Ibaraki (Japan)); Iwata, S.; 
Matsui, T.; Matsumoto, H.; Mizuno, H.; Sumiyoshi, T.; Takeda, S.; 
Takeuchi, Y.; Yoshioka, M.; Ishihara, K.; Nakabayashi, S.; Yasuda, 
K. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1990. (CONF-8907190—: 1. international workshop on 
accelerator alignment, Stanford, CA (United States), 31 Jul - 2 aug 
1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

To develop an alignment system for Japan Linear Collider (JLC), 
a test facility consisting of a laser interferometer and piezo tranduc- 
ers has been constructed at KEK. The fundamental test using the 
sine wave disturbing vibration shows the distance between the in- 
terferometer head and the corner cube has been kept stable within 
an accuracy of 50 nm up to 20 Hz by the feedback technique, 
called active alignment method. The experiment with the random 
frequency disturbance suggests this system can be extended to 
the possible super-accurate alignment system. 


1451 (SLAC-375, pp. 73-82) A test facility of active align- 
ment system at KEK. Ishihara, N. (National Lab. for High Energy 
Physics, ibaraki (Japan)); Iwata, S.; Matsui, T.; Matsumoto, H.; 
Mizuno, H.; Takeda, S.; Takeuchi, Y.; Yoshioka, M.; Ishihara, K.; 
Nakabayashi, S.; Yasuda, K. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190—: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

A test facility with one control axis has been constructed at KEK 
to investigate a super-accurate alignment technique for the JLC 
(Japan Linear Collider) project. The facility consists of a stabilized 
laser system and a vibration control stage equipped with. piezo 
transducers. Results of the first test show that the distance of about 
28 cm is kept stable to 50 nm or better up to the frequency of 20 
Hz, against the sine wave disturbance with a 500 nm amplitude. 


1452 (SLAC-375, pp. 128-140) Geodetic metrology of 
particle accelerators and physics equipment. Mayoud, M. (Eu- 
ropean Organization for Nuclear Research, Geneva (Switzerland)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1990. (CONF-8907190—: 1. international workshop on 
accelerator alignment, Stanford, CA (United States), 31 Jul - 2 aug 
1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

Since the construction of the first particle accelerator at CERN, 
in 1954, the Applied Geodesy Group has gained great experience 
in the metrology of large or very large objects. This initial machine 
was the largest in the world at that time, with its 200 m diameter. 
CERN has now built LEP (Large Electron Positron Collider), a new 
accelerator 27 km in circumference, for which the Geometrical tol- 
erances have been tighter: a relative accuracy of 0.1 mm all along 
the machine and the best possible absolute accuracy with respect 
to the theoretical geometry. To achieve such requirements, many 
specific devices and methods have been developed at CERN. 
Most of them have been widely described in various articles and 
the purpose of this paper is mainly to give a review of the more re- 
cent developments in instrumentation, techniques and processing 
methods, with emphasis on some particular problems related to the 
exceptional size of such machines. This paper presents a review of 
the instrumentation, techniques and processing methods used at 
CERN for the metrology of large scientific equipment (from a few 
meters to several kilometers), the positioning of which requires high 
accuracy. Some specific features of tridimensional geodesy and 
comparative surveys of such objects are treated and illustrated. 


1453 (SLAC-375, pp. 141-151) GEONET: A realization of 
an automated data flow for data collecting, processing, storing 
and retrieving. Friedsam, H. (Stanford Univ., CA (United States)); 
Pushor, R.; Ruland, R. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1990. DOE Contract AC03- 
76SF00515. (CONF-8907190—: 1. international workshop on 


accelerator alignment, Stanford, CA (United States), 31 Jul - 2 aug 


1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

GEONET is a database system developed at the Stanford Linear 
Accelerator Center for the alignment of the Stanford Linear 
Collider. It features an automated data flow, ranging from data col- 
lection using HP110 handheld computers to processing, storing 
and retrieving data and finally to adjusted coordinates. This paper 
gives a brief introduction to the SLC project and the applied survey 
methods. It emphasizes the hardware and software implementation 
of GEONET using a network of IBM PC/XT's. 


1454 (SLAC-375, pp. 152-161) The application of the prin- 
cipal curve analysis technique to smooth beam lines. 
Friedsam, H. (Stanford Univ., CA (United States)); Oren, W. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Oct 1990. (CONF-8907190—: 1. international workshop on acceler- 
ator alignment, Stanford, CA (United States), 31 Jul - 2 aug 1989). 
In Proceedings of the first international workshop on accelerator 
alignment. 322p. Order Number DE91007297. Source: OSTI; 
NTIS; INIS. 

The smoothness of a beam line refers to the quality of the rela- 
tive positioning of a number of adjacent beam guiding components. 
The fact that smoothness is of highest priority when positioning 
magnets can be seen in the local tolerances imposed by the beam 
optics. In the past, smoothing has been done by separating hori- 
zontal and vertical misalignments and then applying some sort of 
analytical or manual feathering technique. The Stanford Linear 
Collider (SLC) did not easily lend itself to this sort of smoothing be- 
cause of the highly coupled nature of its pitched and rolled beam 
line. This paper discusses an attempt to develop a repeatable 
method which is independent of the inconsistencies of human judg- 
ment and can simultaneously smooth in two or more dimensions. 


1455 (SLAC-375, pp. 171-183) Can the Kern Me5000 
Mekometer replace invar measurements? Results of test mea- 
surements with three machines. Copeland-Davis, T.W. (Stanford 
Univ., CA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190—-: 1. 
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international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerater alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

The use of the Kern Me5000 as a stand alone instrument is re- 
stricted to a minimum measurement distance of approximately 20m 
(Kern internal low range program), with a display readout to the 
nearest 100um. Using an external program, it is possible to extend 
both, the display resolution to 10um, and the range down to dis- 
tances well below 20m. This paper attempts to explain Kern's 
reasoning behind the original limitation of approximately 20m, and 
presents the results from testing three Mekometer Me5000 instru- 
ments. Their similarities, differences, and accuracies are assessed 
for distances below 25m providing a comparison against the use of 
invar wires. 


1456 (SLAC-375, pp. 184-199) Instrumentation of the 
nineties. Loser, R.; Meier, D.; Scholian, T. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Oct 1990. 
(CONF-8907190—: 1. international workshop on accelerator align- 
ment, Stanford, CA (United States), 31 Jul - 2 aug 1989). In 
Proceedings of the first international workshop on accelerator align- 
ment. 322p. Order Number DE91007297. Source: OSTI; NTIS; 
INIS. 

Technological progress, changed measuring tasks and steadily 
increasing accuracy requirements necessarily lead to the new and 
continued development of measuring instruments. The following ar- 
ticle is intended to provide an outlook on future instruments, this 
topic being considered from two view-points: 1. new development 
of instruments that will be commercially available in the near fu- 
ture; and 2. publication of some investigation results which provide 
information about the technical capabilities of measuring principles 
and methods that might lead to the development of new instru- 
ments. From the viewpoint of new instruments, only the precision 
inclination meter NIVEL 20 will be briefly described, since the 
Laser Tracking System also to be expected in 1990 is presented in 
a separate publication. A second part describes the technical pos- 
sibilities for the further development of distance meters based on 
the measuring principle used in the Mekometer ME5000. In particu- 
lar, the authors report on the possibilities for the development of a 
two-color distance meter and a distance meter for short distances 
(2m-200m) with accuracies in the area of 10-20 um. 


1457 (SLAC-375, pp. 162-170) SIMS: The SLAC Industrial 
Measurement System. Bell, B. (Stanford Univ., CA (United 
States)). Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Oct 1990. (CONF-8907190-: 1. international work- 
shop on accelerator alignment, Stanford, CA (United States), 31 
Jul - 2 aug 1989). In Proceedings of the first international work- 
shop on accelerator alignment. 322p. Order Number DE91007297. 
Source: OSTI; NTIS; INIS. 

Kern was the first survey company to market an Industrial Mea- 
surement System when it released ECDS (Electronic Coordinate 
Determination System) in the mid-1980s. Originally written for the 
PDP-11, a version was later released for the PC (ECDS-PC). 
SLAC purchased this system in 1986 and immediately began to 
use it for the alignment of the SLC (Stanford Linear Collider). Al- 
though ECDS enabled SLAC to perform tasks with a speed never 
before achieved, they experienced limitations in the software. Since 
Kern proved unresponsive and SLAC was unable to purchase the 
source code for any amount of money, they set about writing their 
own portions of code. They first wrote a system of menus tailored 
for their specific alignment tasks, and disabled much of the ECDS 
menu structure. Due to dissatisfaction with the ECDS bundle ad- 
justment program, they wrote their own bundle adjustment in 1988. 
A further step towarad having their own complete IMS was to de- 
velop a data capture program, a task which has been underway 
since the beginning of this year. They do not yet have data analy- 
sis features that are fully integrated, but they do have stand-alone 
packages that have been written at SLAC. When they first started 
tinkering with ECDS there was no intention of developing a com- 
plete system, but they now have all the elements of such a system 
- SIMS, the SLAC Industrial Measurement System. 


1458 (SLAC—375, pp. 200-205) The magnet fiducialization 
problem. Harvey, A. (Stanford Linear Accelerator Center, CA 


(United States)). Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Oct 1990. (CONF-8907190-: 1. international 
workshop on accelerator alignment, Stanford, CA (United States), 
31 Jul - 2 aug 1989). In Proceedings of the first international work- 
shop on accelerator alignment. 322p. Order Number DE91007297. 
Source: OSTI; NTIS; INIS. 

Magnets in accelerator beamlines have, for the most part, been 
made with ferromagnetic poles and traditionally these pole surfaces 
have been used as the references for external alignment aids, tool- 
ing balls, CERN sockets and so on. This practice assumes that the 
magnetic field is well-defined by the poles (which fails in the pres- 
ence of saturation). It also fails in the case of superconducting 
magnets, which have no tangible poles. Other difficulties are well- 
known to those working in the field: the poles of an iron dipole 
magnet are never prefectly flat, or perfectly parallel. Where, then, 
is the magnetic mid-plane? The corresponding problem for iron 
quadrupoles, sextupoles etc, is that there is no unique inscribed 
circle that is tangent to more than three of these poles. The mag- 
netic axis is then difficult to define. The greater the precision that is 
sought in the alignment, the more apparent these problems 
become. The answer is to use magnetic field measurements to es- 
tablish the references. Most magnets undergo some magnetic 
measurement before use - they certainly should - and so the op- 
portunity is there to combine fiducialization with magnetic field 
definition. A substantial part of the Final Focus Test Beam program 
at SLAC will address this problem. 


1459 (SLAC-375, pp. 206-212) Magnet fiducialization with 
coordinate measuring machines. Friedsam, H. (Stanford Univ., 
CA (United States)); Oren, W.; Pietryka, M. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Oct 1990. 
(CONF-8907190—: 1. international workshop on accelerator align- 
ment, Stanford, CA (United States), 31 Jul - 2 aug 1989). In 
Proceedings of the first international workshop on accelerator align- 
ment. 322p. Order Number DE91007297. Source: OSTI; NTIS; 
INIS. 

One of the fundamental alignment problems encountered when 
building a particle accelerator is the transfer of a component's 
magnetic centerline position to external fiducials. This operation, 
dubbed fiducialization, is critical because it can contribute signifi- 
cantly to the alignment error budget. The fiducialization process 
requires two measurements: 1. from magnetic centerline to me- 
chanical centerline, and 2. from mechanical centerline to external 
fiducials. This paper will focus on methods for observing the sec- 
ond measurement. Two Stanford Linear Collider (SLC) examples 
are presented. 


1460 


(SLAC-375, pp. 223-231) Locating the magnetic cen- 
terline with a low energy electron probe. Griffith, L.V. (Lawrence 
Livermore National Lab., CA (United States)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Oct 1990. 
(CONF-8907190—: 1. international workshop on accelerator align- 
ment, Stanford, CA (United States), 31 Jul - 2 aug 1989). In 
Proceedings of the first international workshop on accelerator align- 


ment. 
INIS. 

The following is a narrative of the oral report on ‘Locating the 
Magnetic Centerline with a Low Energy Electron Probe’ presented 
at the First International Workshop of Accelerator Alignment. The 
low energy electron probe (LEEP) was originally developed at 
LLNL by Gene Lauer and has seen many modifications to improve 
accuracy and resolution. The technique is specifically designed to 
map the transverse position of a field line vs. its axial position in a 
solenoidal coil. The diagnostic uses a low energy (= 4 keV) elec- 
tron beam, which is propagated from within the focusing field of the 
first accelerator cell. Due to the low energy of the electron beam, it 
will remain on the same flux potential that it is launched on, i.e. it 
will follow a flux line (this statement can be in error if the electron 
beam is launched several mm from the solenoid axis, but for 
paraxial measurements the errors remain below the resolution of 
the detectors, < 10 um). A phosphor screen has been used, in the 
past, to intercept the electron beam and convert it to a light spot 
which can be located in X and Y. The axial position of the phos- 
phor screen is recorded with the X-Y location to produce a flux line 
map (for a single flux line) through the entire accelerator. 


322p. Order Number DE91007297. Source: OSTI; NTIS; 
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1461 (SLAC-375, pp. 263-274) The Poisson line as a 
straight line reference. Griffith, L.V. (Lawrence Livermore National 
Lab., CA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190—: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

The Poisson Alignment Reference (PAR) system was developed 
in response to the need for a highly accurate linear reference that 
could operate as an element in a real time alignment feedback 
loop. The system will (or at least is expected to) provide transverse 
positional data on approximately 60 targets distributed over 300 m, 
with an accuracy of better than 25 um. The PAR system employs a 
large diameter (46-cm-diam for 60 targets) collimated laser beam. 
The beam must be propagated in a vacuum, to avoid refractive 
bending. The stability of the beam is guaranteed via a high band- 
width feedback loop, that maintains beam pointing within 5 um 
over 300 m. Resolution of target position within the large laser 
beam is achieved by employing the Poisson spot formed in the 
shadow of spheres (the targets) in the beam. The Poisson spot 
from a 2.5-cm-diameter sphere in a HeNe beam is approximately 
8-mm in diameter at 300 m, and its center can be resolved to 
about 2-3 um using a photo-electric quadrant detector. Much of the 
advantage of this system resides in the fact that the targets can re- 
main in place at all times, there are no radiation sensitive detectors 
employed along the alignment axis, and the targets are extremely 
simple. This paper describes, in some detail, the mathematical 
modeling of the refractive effects common to all optical alignment 
systems. the paper continues to describe the Poisson spot and the 
conceptual design for employing the PAR system in accelerator 
and free electron laser (wiggler) alignment. 


1462 (SLAC-375, pp. 287-295) Active control microtremor 
isolation systems. Naganoh, Masatake (Takenaka Corp., Tokyo 
(Japan)); Murai, Nobuyoshi; Takahashi, Yoshinori; Katayama, 
Kazuyoshi; Tamaki, Tsunehiro. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190-: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

Recently, problems caused by microvibrations are increasing in 
advanced science and high technology industries. Therefore, the 
alignment of high precision equipment and the isolation of microvi- 
brations are becoming important subjects in various areas. To meet 
these demands, Takenaka Corporation has developed an epoch- 
making vibration system called TACMI (Takenaka Active Control 
Microtremor Isolation system), which is entirely different from 
conventional vibrational isolation systems. TACMI is an ACTIVE vi- 
bration control system which can eliminate microtremors in a wide 
frequency range. This system is going to be applied to the linear 
accelerator at KEK. 


1463 (SLAC-375, pp. 296-310) Final Focus Test Beam 
Alignment - A draft proposal. Fischer, G.E. (Stanford Univ., CA 
(United States)); Ruland, R.E. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190-: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

In its present form, the Final Focus Test Beam (FFTB) is a trans- 
port line designed to transmit 50 GeV electron beams of SLC 
emittance (3 x 10-'° radian-meters) straight through the central 
arem of the Beam Switchyard (BSY C line) with a final focus point 
out in the Research Yard but relatively near the end of the switch- 
yard tunnel. The axis of the incident beam coincides with that of 
the SLAC linear accelerator; the final focus, some 300 meters 
downstream of the end of the accelerator, is displaced from this 
axis by about 2 meters horizontally. The hardware, methods and 
procedures outlined in this proposal are dedicated to measuring 
the placement of mechanical objects with respect to certain defined 
geometric axes. The authors wish to emphasize that the problems 
of Icoating (a) the effective magnetic axes of focusing elements, (b) 


the effective electrical center of beam position monitors and (c) 
even the effective axis of the incident beam relative to mechanical 
reference surfaces are treated elsewhere. In the following the au- 
thors consider only the problem of measurement. The task of 
mechanical repositioning of elements on-line, although implied, is 
not yet addressed. 


1464 (SLAC—375, pp. 254-256) The need for the next lin- 
ear collider. Gilman, F.J. (Stanford Univ., CA (United States)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1990. DOE Contract AC03-76SF00515. (CONF- 
8907190—: 1. international workshop on accelerator alignment, 
Stanford, CA (United States), 31 Jul - 2 aug 1989). In Proceedings 
of the first international workshop cn accelerator alignment. 322p. 
Order Number DE91007297. Source: OSTI; NTIS; INIS. 

The need for the next generation electron-positron collider is dis- 
cussed within the context of the Standard Model and the physics 
that must lie beyond it. The areas that need to be addressed are: 
(1) pinning down the parameters of the Standard Model; (2) check- 
ing the Standard Model up to quantum corrections; (3) finding the 
top quark; (4) searching for extensions and additions to the Stan- 
dard Model in the modest form, for example, of new quarks and 
new leptons, but also in the dramatic form of whole new classes of 
particles such as occur in theories with supersymmetry; (5) check- 
ing on the gauge structure of the electroweak theory. 


1465 (SLAC—375, pp. 257-262) Linear collider accelerator 
physics issues regarding alignment. Seeman, J.T. (Stanford 
Univ., CA (United States)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190—: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Nurnber DE91007297. Source: OSTI; NTIS; INIS. 

The next generation of linear colliders will require more stringent 
alignment tolerances than those for the SLC with regard to the ac- 
celerating structures, quadrupoles, and beam position monitors. 
New techniques must be developed to achieve these tolerances. A 
combination of mechanical-electrical and beam-based methods will 
likely be needed. 


1466 (SLAC-375, pp. 275-286) Alignment and vibration is- 
sues in TeV linear collider design. Fischer, G.E. (Stanford Univ., 
CA (United States)). Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1990. DOE Contract AC03- 
76SF00515. (CONF-8907190-: 1. international workshop on 
accelerator alignment, Stanford, CA (United States), 31 Jul - 2 aug 
1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

The next generation of linear colliders will require alignment ac- 
curacies and stabilities of component placement at least one, 
perhaps two, orders of magnitude better than can be achieved by 
the conventional methods and procedures in practice today. The 
magnitudes of these component-placement tolerances for current 
designs of various linear collider subsystems are tabulated. In the 
micron range, long-term ground motion is sufficiently rapid that on- 
line reference and mechanical correction systems are called for. 
Some recent experiences with the upgraded SLAC laser alignment 
systems and examples of some conceivable solutions for the future 
are described. The so called girder problem is discussed in the 
light of ambient and vibratory disturbances. The importance of the 
quality of the underlying geology is stressed. The necessity and 
limitations of particle-beam-derived placement information are men- 
tioned. 


1467 (SSCL-501) Background information on the SSC 
project. Warren, J. Superconducting Super Collider Lab., Dallas, 
TX (United States). Oct 1991. 58p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE92001608. Source: OST!; NTIS; INIS; GPO Dep. 

This report discusses the following information about the 
Superconducting Super Collider: Goals and milestones; civil con- 
struction; ring components; cryogenics; vacuum and cooling water 
systems; electrical power; instrumentation and control systems; 
and installation planning. 
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Refer also to citation(s) 2539 


1468 (ANU/APS-TM-5, pp. 7-39) Impedance and bunch 
lengthening in the APS. Chou, W.: Bizek, H. Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Apr 1990. (CONF-8910357-: Impedance and bunch 
instability workshop, Argonne, IL (United States), 31 Oct - 1 nov 
1989). In Proceedings of the impedance and bunch instability work- 
shop. 275p. Order Number DE90010201. Source: OSTI; NTIS; 
INIS. 

The goal was a single bunch current limit 5mA. First an 
impedance budget was established. Next single bunch instabilities 
were studied using a broad-band resonator model (BBR) and a 
pseudo-Green function. The bunch lengths obtained from the two 
different approaches are very different. The conclusions are: (1) It 
is inappropriate for the APS to use the broad-band resonator as a 
mode! to study longitudinal bunch instabilities, because it may 
result in very small Q values which are apparently unphysical. Fur- 
thermore, the bunch lengths caiculated from a BBR with Q=1 may 
be misleading. (2) More work is needed in order to believe the 
bunch lengths obtained from the pseudo-Green function approach. 


1469 (ANUAPS-TM-5, pp. 67-83) A longitudinal mode- 
coupling instability model for bunch lengthening. Chin, Y.H. 
(Lawrence Berkeley Lab., CA (United States)). Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Apr 1990. (CONF-8910357—: Impedance and bunch 
instability workshop, Argonne, IL (United States), 31 Oct - 1 nov 
1989). In Proceedings of the impedance and bunch instability work- 
shop. 275p. Order Number DE90010201. Source: OSTI; NTIS; 
INIS. 

There are not many theories to explain a normal bunch length- 
ening from first principles. Widely used is the analogy from 
Laslett-Neil-Sessler criterion for coasting beams, e.g., A. Hofmann, 
LEP-70714. He derives the scaling law for SPEAR II from LNS cri- 
terion which is in good agreement with the experimental results. A 
source of mechanism for bunch lengthening is needed: (1) single 
bunch instability; (2) fast growth rate; and (3) broad-band 
impedance. Scharer proposed a mode-coupling instability model 
(CERN/PS/ER/771-5). Since then Chao and Gareyte proposed the 
water bag model and Chin, Satok, Sazuki proposed the Gaussian 
distribution. If the estimate of SPEAR II impedance is OK, the mode 
coupling mode! gives too large threshold current. Then another 
mechanism of instability is needed. If the reproduction of the wig- 
gle by the model-coupling method is not coincidence, the estimate 
of impedance or the impedance model should be reconsidered. 


1470 (ANU/APS-TM-5, pp. 85-123) High-frequency behav- 
ior of longitudinal coupling impedance. Gluckstern, R.L. (Univ. 
of Maryland, College Park (United States)); Li, Rui; Neri, F. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Apr 1990. (CONF-8910357-: Impedance 
and bunch instability workshop, Argonne, IL (United States), 31 
Oct - 1 nov 1989). In Proceedings of the impedance and bunch in- 
stability workshop. 275p. Order Number DE90010201. Source: 
OSTI; NTIS; INIS. 

This contribution to the impedance/bunch lengthening workshop 
is a summary of recent results regarding the longitudinal coupling 
impedance and its behavior at frequencies above the cutoff of the 
beam pipe. Numerical computations are based on a program writ- 
ten by F. Neri which uses a modification of SUPERFISH to 
compute the longitudinal coupling impedance for an azimuthally 
symmetric obstacle arbitrary 1,2 cross section and on a program 
developed by R. Li and F. Neri for N pillboxes based on an expan- 
sion in TM modes in each cavity and beam pipe section. 


1471 (ANU/APS-TM-5, pp. 41-65) Single bunch stability in 
the ESRF. Farvacque, L. Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Apr 
1990. (CONF-8910357—: impedance and bunch instability work- 
shop, Argonne, IL (United States), 31 Oct - 1 nov 1989). In 
Proceedings of the impedance and bunch instability workshop. 
275p. Order Number DE90010201. Source: OSTI; NTIS; INIS. 


The longitudinal wake potentiaVimpedance and bunch lengthen- 
ing/stability in ESRF were studied. A cylindrical approximation of 
individual components of the vacuum chamber were studied. The 
results are wake potential and loss parameters. Measurements are 
necessary when the cylindrical approximation is not realistic. The 
coaxial wire method which is used gives a wake potential that can 
be substituted for the computed wake in the analysis. A measure- 
ment bench is presently being tested at ESRF. Wake potentials 
(computed or measured) are added before modeling or approxima- 
tion is made. The impedance model used is the broad-band 
resonator model. Equations are derived for the longitudinal poten- 
tial well. The bunch shape can be estimated knowing the first 
moments of the line density function. Mode coupling cannot explain 
the turbulent instability threshold. The threshold has then to be es- 
timated by crude assumptions on potential well or bunch shape 
distortions. In the ESRF case, this threshold corresponds to a 
value of asymmetry Sq) = 0.6. Above the threshold the bunch 
lengthens with this constant asymmetry value. 


1472 (ANL/APS-TM-5, pp. 125-132) Beam-induced energy 
spreads at beam-pipe transitions. Chan, K.C.D. (Los Alamos Na- 
tional Lab., NM (United States)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Apr 
1990. (CONF-8910357-: Impedance and bunch instability work- 
shop, Argonne, IL (United States), 31 Oct - 1 nov 1989). In 
Proceedings of the impedance and bunch instability workshop. 
275p. Order Number DE90010201. Source: OSTI; NTIS; INIS. 

Wakefields are induced when a beam bunch traverses a transi- 
tion along the beam pipe. A transition can be a change of 
beam-pipe cross section either in shape or in size. These wake- 
fields will, in turn, modify the kinetic energy of the beam bunch 
resulting in an energy spread in the beam. This paper will describe 
a simple picture for understanding these wakefields and the appli- 
cations of this understanding to the design of beam-pipe transitions 
with minimized energy spread. Only longitudinal wakefields are 
considered in this paper. 


1473 (ANL/APS-TM-5, pp. 133-147) On the calculation of 
wake functions using MAFIA-T3 code. Harfoush, F.A. (Fermi 
National Accelerator Lab., Batavia, IL (United States)); Ng, K.Y. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Apr 1990. (CONF-8910357-: Impedance 
and bunch instability workshop, Argonne, IL (United States), 31 
Oct - 1 nov 1989). in Proceedings of the impedance and bunch in- 
stability workshop. 275p. Order Number DE90010201. Source: 
OSTI; NTIS; INIS. 

This is the first comparison of MAFIA T-3 results against TBCI. 
The results show a very good agreement both in peak amplitudes 
of the wake potential and the general shape of the wake functions. 
The oscillations in the tail of the functions obtained from T3 are not 
reliable. The spectrum of the wake, necessary for impedance cal- 
culations, depends very much on how sufficiently log the wake is 
to avoid truncation errors. This type of impedance calculations may 
not be very accurate in time domain and a better solution would be 
a 3-D eigen-modes solver like MAFIA-E31. The authors also con- 
clude from these results that, although a small offset will reduce 
the contribution of higher multipoles, this will increase the computa- 
tion error in subtractions and divisions. One should therefore be 
aware of the trade offs in selecting the amount of offset. The calcu- 


lations in this paper were done using the TBCI and MAFIA codes 
available at Fermi. 


1474 (ANU/APS-TM-5, pp. 149-163) Preliminary meesure- 
ments of the bunch length and the impedance of LEP. Brandt, 
D. (European Organization for Nuclear Research, Geneva (Switzer- 
land)); Zotter, B. Argonne National Lab., IL (United States). 
Advanced Photon Source Accelerator Systems Div. Apr 1990. 
(CONF-8910357—: Impedance and bunch instability workshop, Ar- 
gonne, IL (United States), 31 Oct - 1 nov 1989). In Proceedings of 
the impedance and bunch instability workshop. 275p. Order Num- 
ber DE90010201. Source: OSTI; NTIS; INIS. 

Measurements of the bunch length as function of current with a 
pick-up button yield data which seem to violate Robinson's sum rule 
for the damping partition numbers, even when the corrections for 
cable length and risetime of the sampling scope are applied. Mea- 
suring the bunch length as function of RF voltage gives an estimate 
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of the total correction, including the response of the pick-ups and 
the feedthroughs. Simultaneous measurements of the bunch length 
and the horizontal emittance as functions of the RF frequency yield 
the variations of the damping partition numbers and hence the 
damping aperture. This can be used to estimate the RF frequency 
for which the orbit passes through the centers of the quadrupoles, 
and hence permits an absolute energy calibration of LEP. The 
threshold current for turbulent bunch lengthening yields an effective 
impedance of only 20 mOhms for the short bunches below thresh- 
old. Assuming a broad-band resonator with a resonant frequency 
of 2 GHz, this corresponds to a low frequency inductance Z/n of 
about 1/4 Ohm. First measurements of the shift of the longitudinal 
quadrupole mode with current agree quite well with these values. 
The transverse impedance has been obtained from the tune shift 
with current. Comparing horizontal and vertical shifts, the contribu- 
tions of RF cavities and bellows can be separated. Although the 
threshold for transverse mode-coupling could not be measured yet, 
it is still expected to be near 3 mA in 4 (lengthened) bunches. 


1475 (ANV/APS-TM-5, pp. 165-185) Measurements and 
simulations of collective effects in the CERN SPS. Brandt, D. 
(European Organization for Nuclear Research, Geneva (Switzer- 
land)). Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Apr 1990. (CONF-8910357-: 
Impedance and bunch instability workshop, Argonne, IL (United 
States), 31 Oct - 1 nov 1989). In Proceedings of the impedance 
and bunch _ instability workshop. 275p. Order Number 
DE90010201. Source: OSTI; NTIS; INIS. 

Starting from experimental observations of both longitudinal and 
transverse instabilities of lepton bunches in the SPS, one uses a 
simulation program to fit an impedance model such as to best re- 
produce the measured data. In a first step this model is compared 
with measurements previously performed with protons and then it 
is used in the code to simulate the dynamical behavior of the beam 
along the whole SPS cycle. As far as the behavior of the beam pa- 
rameters and the predicted instability thresholds are concerned, the 
simulations are in fair agreement with the subsequent experimental 
observations and clearly demonstrate that a broad band resonator 
is an adequate model for the description of the SPS coupling 
impedance. 


1476 (ANL/APS-TM-5, pp. 187-241) Bunch lengthening in 
the SLC damping rings. Bane, K.L.F. (Stanford Univ., CA (United 
States)). Argonne National Lab., IL (United States). Advanced Pho- 
ton Source Accelerator Systems Div. Apr 1990. DOE Contract 
AC03-76SF00515. (CONF-8910357—: Impedance and bunch insta- 
bility workshop, Argonne, IL (United States), 31 Oct - 1 nov 1989). 
In Proceedings of the impedance and bunch instability workshop. 
275p. Order Number DE90010201. Source: OSTI; NTIS; INIS. 

A high level of current dependent bunch lengthening has been 
observed on the North damping ring of the Stanford Linear Collider 
(SLC). At currents of 3 x 10'° this behavior does not appear to 
degrade the machine’s performance significantly. However, at the 
higher currents that are envisioned for the future one fears that its 
performance could be greatly degraded due to the phenomenon of 
bunch lengthening. This was the motivation for the work described 
in this paper. In Chapter 2 the author calculates the longitudinal 
impedance of the damping ring vacuum chamber. More specifi- 
cally, in this chapter he finds the response function of the ring to a 
short Gaussian bunch, which he calls the Green function wake. In 
addition, he tries to estimate the relative importance of the different 
vacuum chamber objects, in order to see how he might reduce the 
ring impedance. Chapter 3 describes bunch length measurements 
performed on the North damping ring. In Chapter 4, he uses the 
Green function wake, discussed above, to compute the bunch 
lengthening. Then he compares these results with those obtained 
from the measurements. In addition, in this chapter he calculates 
the current dependence of the tune distribution. 


1477 (ANL/APS-TM-5, pp. 243-266) Status of impedance 
measurements for the SPring-8 storage ring. Yoshiyuke, T.; Be, 
S.H. Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Apr 1990. (CONF-8910357-: 
Impedance and bunch instability workshop, Argonne, IL (United 
States), 31 Oct - 1 nov 1989). In Proceedings of the impedance 


and bunch _ instability workshop. 
DE90010201. Source: OSTI; NTIS; INIS. 

The coupling impedance of vacuum chamber components is esti- 
mated for the SPring-8 storage ring. Three different approaches 
are discussed: analytical calculation, numerical simulation, and 
measurement. The simulation shows that the contribution to the 
impedance is mainly attributed to RF cavities, bellows, flanges, and 
transitions to ID chambers. Loss parameters of an RF cavity are 
also measured by using the coaxial wire method. 


275p. Order Number 


1478 (ANL-HEP-TR-91-84) Luminosity evolution at the 
SSC: SDC solenoidal detector notes. Kirk, T.B.W. Argonne Na- 
tional Lab., IL (United States). 25 Sep 1991. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (SDC—91-107). Order Number DE92001904. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A “realistic” model for the time evolution of the SSC luminosity is 
given. The SDC instrumentation and physics strategy should be in- 
formed by this profile. 1 ref. 


1479 (BNL-46591) Error analysis of acceleration control 
loops of a synchrotron. Zhang, S.Y.; Weng, W.T. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9110243—1: 5. .International Committee for 
Future Accelerators (ICFA) beam dynamics workshop, Corpus 
Christi, TX (United States), 3-8 Oct 1991). Order Number 
DE92002088. Source: OSTI; NTIS; INIS; GPO Dep. 

For beam control during acceleration, it is conventional to derive 
the frequency from an external reference, be it a field marker or an 
external oscillator, to provide phase and radius feedback loops to 
ensure the phase stability, radial position and emittance integrity of 
the beam. The open and closed loop behaviors of both feedback 
control and their response under the possible frequency, phase 
and radius errors are derived from fundamental principles and 
equations. The stability of the loops is investigated under a wide 
range of variations of the gain and time delays. Actual system per- 
formance of the AGS Booster is analyzed and compared to 
commissioning experiences. Such analysis is useful for setting de- 
sign criteria and tolerances for new proton synchrotrons. 4 refs., 13 
figs. 


1480 (BNL-46672) How robust will the RHIC lattice be 
during commissioning?. Ohnuma, S. (Texas Univ., Houston, TX 
(United States)). Brookhaven National Lab., Upton, NY (United 
States). Sep 1991. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (AD/RHIC—104). 
Order Number DE92001772. Source: OSTI; NTIS; INIS; GPO Dep. 

The question raised here is whether the RHIC lattice is robust 
enough to make al! these commissioning manipulations possible. 
There are of course many factors involved in answering this ques- 
tion in a definitive manner. The purpose of this note is to see if 
there are any fundamental and serious shortcomings basic to the 
lattice. The lattice considered here is the one presented to the 
workshop by Steve Tepikian and called RHIC91. More specifically, 
we fix nine quadrupole parameters in all insertions except in the 6 
o'clock insertion where the independent parameters is sixteen. The 
so-called perfect matching may require fourteen parameters in- 
stead of nine but the difference is insignificant. On the other hand, 
if the number of parameters is reduced from sixteen to nine in the 
6 o'clock insertion, the mismatch in the arc beta function becomes 
non-trivial. For example, the horizontal beta may vary between 
40m to 60m at OF locations. 


1481 (BNL-46699) Breakdown of QED vacuum and lumi 
nosity lifetime of a heavy ion collider. Rhoades-Brown, M.J. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9105230-5: 7. International 
Committee for Future Accelerators (ICFA) beam dynamics work- 
shop, Los Angeles, CA (United States), 13-16 May 1991). Order 
Number DE92002063. Source: OSTI; NTIS; INIS; GPO Dep. 
During beam crossing at a Relativistic Heavy lon Collider the pe- 
ripheral electromagnetic field between the fully stripped ions in 
colliding bunches is sufficiently intense to induce copious particle 
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production. in this manuscript the production of free pair e*,e~ lep- 
tons and bound-electron plus free e* particles are addressed in 
detail. In particular, both perturbative and non-perturbative ap- 
proaches to these reactions are addressed. Capturing a produced 
electron into a bound state of an atom is a charge changing reac- 
tion that may effect the useful machine luminosity lifetime. The 
analogies between strong field effects in heavy ion colliders and 
the next generation of linear colliders are also discussed. 12 refs., 
2 figs. 


1482 (BNL-46702) Theoretical analysis of iron-bore su- 
perconducting undulators. Ben-Zvi, |.; Fernow, R.; Gallardo, J.; 
Ingold, G.; Sampson, W.; Woodle, M. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9108118-13: 13. international free-electron laser (FEL) 
conference, Santa Fe, NM (United States), 25-20 Aug 1991). Order 
Number DE92001784. Source: OSTI; NTIS; INIS; GPO Dep. 

The unavoidable undulator field errors due to machining toler- 
ances of the yokes lead to a reduction of the gain in comparison 
with the case computed with an ideally perfect undulator. We 
describe a mathematical model of errors in iron-dominated micro- 
undulators introduced by manufacturing tolerances. Explicit 
expressions for the perturbation fields are derived. We use these 
fields to calculate the first, second and phase integrals describing 
the effects on the electron trajectory. We conclude that the intrinsic 
tolerances achievable with wire electric discharge machining do not 
significantly affect the performance of the Accelerator Test Facility 
free-electron laser. 9 refs., 6 figs. 


1483 (BNL-46738) Results of magnetic field measure- 
ments of 40 mm aperture 17-m long SSC model collider dipole 
magnets. Wanderer, P. (Brookhaven National Lab., Upton, NY 
(United States)); Anerella, M.; Cottingham, J.; Ganetis, G.; Garber, 
M.; Ghosh, A.; Greene, A.; Gupta, R.; Herrera, J.; Kahn, S.; Kelly, 
E.; Meade, A.; Morgan, G.; Muratore, J.; Prodell, A.; Rehak, M.; 
RohrBrookhaven National Lab., Upton, NY (United States). [1991]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910662-7: 12. international 
conference on magnet technology, Leningrad (USSR), 23-28 Jun 
1991). Order Number DE92002091. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Magnetic field measurements have been made on twelve 17 m- 
long, 40 mm-aperture R&D superconducting dipoles. Data on 
dipole field strength, multipole coefficients, and alignment have 
been obtained. The data indicate that the magnets as built are 
generally within the expectations for this design. 7 refs., 5 figs. 


1484 (BNL-52298) Fundamentals of particle beam dynam- 
ics and phase space. Weng, W.T.; Mane, S.R. Brookhaven 
National Lab., Upton, NY (United States). 4 Sep 1991. 43p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (AGS/AD-91-2). Order Number DE92001796. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on synchrotron accel- 
erators: Transverse motion—betatron oscillations; machine lattice; 
representation of a particle beam; and longitudinal motion— 
synchrotron oscillations. 


1485 (DOE/ER/13752-T1) Generation of radiation by in- 
tense plasma and electromagnetic undulators: Final technical 
report, July 1, 1987—September 30, 1990. Joshi, C. California 
Univ., Los Angeles, CA (United States). School of Engineering and 
Applied Science. Oct 1991. 79p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-87ER13752. Order 
Number DE92002540. Source: OSTI; NTIS; iNIS; GPO Dep. 

We examine the characteristics of the classical radiation emis- 
sion resulting from the interaction of a relativistic electron beam 
that propagates perpendicularly through a large amplitude relativis- 
tic plasma wave. Such a study is useful for evaluating the 
feasibility of using relativistic plasma waves as extremely short 
wavelength undulators for generating short wavelength radiation. 
The electron trajectories in a plasma wave undulator and in an ac 
FEL undulator are obtained using perturbation techniques. The 
spontaneous radiation frequency spectrum and angular distribution 
emitted by a single electron oscillating in these two undulators are 


then calculated. The radiation gain of a copropagating electromag- 
netic wave is calculated. The approximate analytic results for the 
trajectories, spontaneous radiation and gain are compared with 3-D 
simulation results. The characteristics of the plasma wave undula- 
tor are compared with the ac FEL undulator and linearly polarized 
magnetic undulator. 50 refs., 26 figs., 3 tabs. 


1486 (DOE/ER/40374-42) Comparison of binning and 
sorting of magnets in the SSC High Energy Booster. Li, 
Mingyang; Ohnuma, Shoroku. Houston Univ., TX (United States). 
Dept. of Physics. [1991]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-87ER40374. (CONF- 
910505-420: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE92002409. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Two schemes for enlarging the usable aperture in superconduct- 
ing synchrotrons, the binning of dipoles with several independent 
correction circuits and the sorting of dipoles based on their random 
sextupole components, are investigated for the SSC High Energy 
Booster by tracking a particle for two-thousand turns. With the an- 
ticipated rms values of bz and az when the coil-winding diameter is 
5 cm, we have found that the sorting is comparable in overall ef- 
fectiveness as the binning with six independent circuits which will 
effectively reduce the rms value by a factor of four. 5 refs., 6 figs. 


1487 (DOE/ER/40374-43) The beam dynamics study in a 
compact synchrotron. Huang, Yunxiang (Houston Univ., TX 
(United States). Dept. of Physics); Ohunuma, Shorokou. Houston 
Univ., TX (United States). Dept. of Physics. [1991]. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
87ER40374. (CONF-910505-423: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE92002410. Source: OST; NTIS; INIS; GPO Dep. 

A new computer code has been developed for compact syn- 
chrotron design. Based on a numerical integration of the exact 
equations of motion, the systematic beam dynamics study is car- 
ried out, with either computed or measured magnet field including 
magnet edges. Significant discrepancies of machine parameters 
reveal some unique features of the beam dynamics in small syn- 
chrotrons. Interactive procedures between the beam dynamics 
predictions on the one hand and the magnet design on the other 
are then explored so that cost-effective design can be achieved 
with minimum effort. 6 refs., 6 figs. 


1488 (DOE/ER/40374—-44) Phase space distribution of par- 
ticles near an isolated difference resonance. Shi, Jicong; 
Huang, Yunxiang; Ohnuma, Shoroku. Houston Univ., TX (United 
States). Dept. of Physics. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER40374. 
(CONF-910505—422: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE92002411. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the phase space distribution of beam particles 
near an isolated difference resonance. The numerical simulation 
has shown that the distribution can quickly settle down to a final 
State if its initial state is Gaussian. The final state can be treated 
as a stationary state as long as the high order fluctuation can be 
neglected. From the Liouville equation, the emittances of beam 
particles are calculated approximately. There is a good agreement 
between analytical and numerical results. 3 refs., 2 figs. 


1489 (DOE/ER/40374-51) Transport properties of a dis- 
crete helical electrostatic quadrupole. Meitzler, C.R. (Texas 
Accelerator Center, The Woodlands, TX (United States)); Antes, 
K.; Datte, P.; Huson, F.R.; Xiu, L. Texas Accelerator Center, The 
Woodlands, TX (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER40374. 
(CONF-910505—419: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE92002434. Source: OSTI; NTIS; INIS; GPO Dep. 

The helical electrostatic quadrupole (HESQ) lens has been pro- 
posed as a low energy beam transport system which permits 
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intense H— beams to be focused into an RFQ without seriously in- 
creasing the beam's emittance. A stepwise continuous HESQ lens 
has been constructed, and preliminary tests have shown that the 
Structure does provide focusing. In order to understand the trans- 
port properties of this device, further detailed studies have been 
performed. Emittances were measured 3.5 cm from the end of the 
HESQ at two different voltages on the HESQ electrodes. A com- 
parison of these experimental results with a linear model of the 
HESQ beam transport is made. 4 refs., 5 figs. 


1490 (DOE/ER/40374-57) Manual for COMSYN: A orbit in- 
tegration code for the study of beam dynamics in compact 
synchrotrons. Huang, Y. Houston Univ., TX (United States). Oct 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG05-87ER40374. Order Number DE92002612. 
Source: OSTI; NTIS; INIS; GPO Dep. 

COMSYN is a numerical integration code which is written for the 
study and design of the compact synchrotrons. An improved 4th- 
order Runge-Kutta method is used in COMSYN to integrate the 
exact equations of motion in a rectangular coordinate system. The 
magnetic field components of the dipole B,, By and B, can be ob- 
tained from either measurement or directly computed data 
(MAGNUS, TOSCA). A spline interpolation method is then used to 
get the field value at the particle position. For standard quadrupole 
and sextupole, the analytical expression is employed to compute 
its field distribution. 


1491 (DOE/ER/40374-59) Questions on criteria used for 
magnet field quality. Ohnuma, S. Houston Univ., TX (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-87ER40374. (CONF- 
9110243-2: 5. International Committee for Future Accelerators 
(ICFA) beam dynamics workshop, Corpus Christi, TX (United 
States), 3-8 Oct 1991). Order Number DE92002611. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Questions are raised here, without providing any answers to 
them, regarding the standard way of specifying the tolerances on 


various multipole components in superconducting dipoles. They 
are: (1) Dependence of systematic be (normal 14-pole) and bg 
(normal 18-pole) on the required momentum aperture; (2) impor- 
tance of resonance with (and its precise meaning) for specifying 
random low-order multipoles; and (3) understanding tracking re- 
sults in terms of multipole components. 8 refs. 


1492 (FNAL/C-91/268-E) A measurement of the pp total 
cross section at \/s = 1800 GeV. White, S. (Rockefeller Univ., 
New York, NY (United States)). CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Oct 1991. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9105241-3: 4. international conference 
on elastic and diffractive scattering, Isola D’Elba (Italy), 22-25 May 
1991). Order Number DE92002675. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The pp differential elastic scattering cross section was measured 
at ./S = 1800 GeV, using an improved accelerator luminosity deter- 
mination and CDF small angle data in the range of 0.05 < t < 
0.2(GeV/c)*. By extrapolating the differential cross sections to t=0 
and using the optical theorem we obtain a total cross section of 
owt(Pp) = 72.0 + 3.6 mb. This result is preliminary in the sense 
that we expect to further reduce the systematic error on the optical 
point. 9 refs., 8 figs. 


1493 (FRCEA-TH-334) Models and limits of an EBIS 
source. Delferriere, O. Laboratoire National Saturne - Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); Paris- 
11 Univ., 91 - Orsay (France). Jan 1989. 201p. (in French). Order 
Number DE92716540. Source: OSTI; NTIS (US Sales Only). 

The heavy ion beam DIONE, operating at the SATURNE accel- 
erator, is described by means of computerized simulations. The 
trajectory of the particles, inside the electromagnetic fields, are 
computed taking into account the space charges. The aim of the 
investigation is to optimize the parameters of an EBIS source and 
to obtain an image of the evolution of the particles inside the 
source. The calculations considered the following points: the elec- 
tron beam (from an electron gun) and the beam compression 
under the magnetic field of the supraconductor coil, the output of 


the multi-charged ion products taking into account the presence of 
electrons in the magnetic field decrease. In similar calculations per- 
formed, where the charge distribution inside the source was 
considered, the experimental measurements do not confirm the 
calculated values (in particular the density of the electron beam). 
The measured emittance of the ion beam ejected is superior to the 
one of the single-charged beam injected. Unfortunately in this 
case, a model taking into account an electron beam of constant 
density is not able to explain the experimental results. Numerical 
simulations of the source control parameters, which used a more 
realistic density beam profiles, were in agreement with the experi- 
mental results. Moreover, theoretical predictions from a fluid flow 
model were confirmed. 


1494 (Jue+-2406) Simulation and correction of the closed 
orbit in the cooler synchrotron COSY. Dinev, D. Forschungszen- 
trum Juelich GmbH (Germany). Inst. fuer Kernphysik. Nov 1990. 
72p. Order Number DE92727174. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper the problem of COSY closed orbit contro! and its 
correction is discussed. The results of a simulation of the COSY 
closed orbit and its correction using different correction methods 
are given. The interactive computer program ORBIT, created espe- 
cially for the simulation and correction of the COSY closed orbit, is 
described. The paper includes as well a survey of the orbit correc- 
tion methods and related topics. (orig.). 


1495 (KFTI-89-52) Charged particle acceleration by elec 
tron beam in corrugated plasma waveguide. Balakirev, V.A.; 
Onishchenko, I.N.; Ostrovskij, A.O.; Sotnikov, G.V.; Tkach, Yu.V. 
AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst. 1989. 20p. (In Russian). Order Number DE92605401. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A two-beam charged particle acceleration schetne in a plasma 
waveguide with corrugated conducting walis is considered. The 
guiding heavy-current relativistic electron beam is in synchronism 
with the first plasma wave space harmonics and the accelerated 
beam is synchronism with a quicker plasma wave. In this case un- 
der weak corrugation of the wall the accelerating resonance field 
effecting the accelerated particles notably increases the field brak- 
ing the guiding beam. The process of plasma wave excitation with 
regard to the guiding beam space charge and the relativistic parti- 
cle acceleration dynamics are investigated by numeric methods. 
Optimal acceleration modes are found. 19 refs.; 12 figs. 


1496 (LAL-RT-90-15) Beam phase space and emittance. 
Buon, J. Paris-11 Univ., 91 - Orsay (France). Lab. de l’Accelerateur 
Lineaire. Dec 1990. 23p. (CONF-9009436-: CERN Accelerator 
Course Conference, Juelich, DE (United States), 17-28 Sep 1990). 
Order Number DE92721334. Source: OSTI; NTIS (US Sales Only). 

The classical and elementary results for canonical phase space, 
the Liouville theorem and the beam emittance are reviewed. Then, 
the importance of phase portraits to obtain a geometrical descrip- 
tion of motion is emphasized, with examples in accelerator physics. 
Finally, a statistical point of view is used to define beam emittance, 
to study its law of approximate conservation and to treat two partic- 
ular examples. 


1497 (LA-UR-91-3237) Field measurements in pulsed mi- 
crowigglers. Warren, R. (Los Alamos National Lab., NM (United 
States)); Preston, D.W. Los Alamos National Lab., NM (United 
States). [1991]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9108118— 
30: 13. international free-electron laser (FEL) conference, Santa 
Fe, NM (United States), 25-30 Aug 1991). Order Number 
DE92002460. Source: OSTI; NTIS; INIS; GPO Dep. 

A pulsed microwiggler can provide a large field, greater than 5 T, 
with a short period, less than 2 mm. It is essential to find a way to 
measure the field produced in the small bore, with accuracy as 
well as with high resolution in all three coordinates and the time 
domain. Conventional field-measuring probes are too large and 
have poor temporal resolution, but the pulsed-wire technique is 
well suited to these demands. Los Alamos researchers have made 
recent improvements to this technique. 9 refs., 3 figs. 
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1498 (LA-UR-91-3266) Electron-beam sensitivity study of 
the Los Alamos Advanced Free-Electron Laser beam line. Hart- 
man, S. (California Univ., Los Angeles, CA (United States). Dept. of 
Physics); Lombardi, A.; Sheffield, R.; Wang, Tai-Sen. Los Alamos 
National Lab., NM (United States). [1991]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9108118-24: 13. international free-electron laser 
(FEL) conference, Santa Fe, NM (United States), 25-30 Aug 1991). 
Order Number DE92002453. Source: OSTI; NTIS; INIS; GPO Dep. 
A sensitivity study that used the particle tracking code PARMELA 
was performed on the Advanced Free-Electron Laser (AFEL). The 
tolerances on the alignment of the beam-line elements and the 
magnetic-field strengths were examined. Two base-line configura- 
tions were determined at the beginning of the study. The electron 
beam was then matched into the wiggler. The optimized beam-line 
parameters were varied independently and their sensitivities were 
judged with the criterion that the free-electron laser (FEL) effective- 
detuning parameter should not fluctuate more than 10%. The 
results of this study set the specifications for the alignment, for the 
sensitivity of the steering magnets, and for the accuracy of the mag- 
netic field in the quadrupoles and dipoles. 5 figs., 3 figs., 3 tabs. 


1499 (LBL-30673) Three-dimensional free electron laser 
dispersion relation including betatron oscillations. Chin, Y.H.; 
Kim, K.J.; Xie, M. Lawrence Berkeley Lab., CA (United States). 
Aug 1991. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO3-76SF00098. (CONF-9108118—19: 13. 
international free-electron laser (FEL) conference, Santa Fe, NM 
(United States), 25-30 Aug 1991). Order Number DE92002307. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We have developed a 3-D FEL theory based upon the Maxwell- 
Viasov equations including the effects of the energy spread and 
emittance of the electron beam, and of betatron oscillations. The 
radiation field is expressed in terms of the Green's function of the 
inhomogeneous wave equation and the distribution function of the 
electron beam. The distribution function is expanded in terms of a 
set of orthogonal! functions determined by the unperturbed particle 
distribution. The coupled Maxwell-Viasov equations are then re- 
duced to a matrix equation, from which a dispersion relation for the 
eigenvalues is derived. In the limit of small betatron oscillation fre- 
quency, the present dispersion relation reduces to the well-known 
cubic equation of the one-dimensional theory in the limit of large 
beam size, and it gives the correct gain in the limit of small beam 
size. Comparisons of our numerical results with other approaches 
show good agreement. We present a handy empirical formula for 
the FEL gain of a 3-D Gaussian beam, as a function of the scaled 
parameters, that can be used for a quick estimate of the grain. 5 
refs., 2 figs. 


1500 (PCCF-T-90-05) Realisation of a ultra-high vacuum 
system and technique development of microscopical emitters 
preparation in silicium. First measurements of field emission 
current and field photoemission. E! Manouni, A. Clermont- 
Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire. Dec 1990. 175p. (in French). Order Number 
DE92716572. Source: OSTI; NTIS (US Sales Only). 

The development of research in the domain of photocathode 
(electron sources) illuminated by laser light to produce intense 
multiple bunches of electrons in short time is needed by many ap- 
plications as linear collider ete-, free electron laser, lasertron, 
etc... In this way, after a study of field emission, of photoemission 
and of photofield emission, we prepared microscopical emitters in 
silicium heavy and weakly doped a boron using a technique of mi- 
crolithography. Then, we realized a system of ultra-high vacuum of 
studying property of emission from photocathodes realized. The ex- 
periment results obtained in field emission and photofield emission 
have shown that a behaviour unexpected for P-silicium tips array 
compared to P*-silicon tips array. With P-type silicon, a quantum 
yield of 21 percent has been measured for laser power of 140 mW 
and for applied field of 1.125 x 10” V/m and an instantaneous re- 
sponse to laser light beam has been observed. It has been noted 
that presence of oxyde at the surface of photocathode limits exten- 
sively the emission current. The fluctuations of emission current 
are due to quality of vacuum. 


1501 (RAL-91-046) Relativistic Langmuir waves gener- 
ated by ultra-short pulse lasers. Bingham, R. (Rutherford 
Appleton Lab., Chilton (UK)); Angelis, U. de; Amin, M.R.; Cairns, 
R.A.; McNamara, B. Rutherford Appleton Lab., Chilton (United 
Kingdom). Jun 1991. 15p. Order Number DE92603226. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The nonlinear interaction of ultra-short pulse high brightness 
lasers with a uniform plasma is studied numerically in 1-D. Apart 
from the usual non-linear steepening and periodic lengthening of 
the plasma wave modification of the laser pulse also occurs if the 
pulse has a relatively long trailing edge compared to the leading 
edge. This induced modulation results in the formation of spikes on 
the laser pulse which are coincident with the Langmuir wave den- 
sity maximum. (author). 


1502 (SLAC/AP-86) Investigation of a constant gradient 
structure with constant iris size. Holtkamp, N. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jul 1991. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. Order Number DE92002029. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Travelling wave accelerators can be built either with constant 
impedance or constant gradient structures. Whereas for the con- 
stant impedance case the geometry of the cells does not change, 
the iris size in a constant gradient structure is decreased from cell 
to cell in order to slow down the power flow of the incoming rf 
pulse by reducing the group velocity in order to achieve P’(z) = 
const. Changing the phase advance per cell for the accelerating 
wave from the beginning towards the end of the structure provides 
as well a constant power loss per unit length and has the addi- 
tional advantage of equal iris diameters over the entire length of 
the travelling wave tube. Concerning short and long range wake- 
fields, dark currents and mechanical demands, this type of 
constant gradient structure is discussed in comparison to the con- 
ventional one. 9 refs., 4 figs., 2 tabs. 


1503 (SLAC/AP-89) On a quas-isochronous B Factory in 
the PEP tunnel. Heifets, S. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jul 1991. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. Order Number DE92002028. Source: OSTI; NTIS; 
INIS; GPO Dep. 

lsochronous, or quasi-isochronous storage rings with very small 
momentum compaction factor a for various applications are dis- 
cussed. This approach looks very promising for the B-Factory 
design. A small momentum compaction factor reduces the bunch 
length at the given RF voltage. A small bunch length allows, in 
principle, reduction of the beta function at the interaction point (IP) 
with a corresponding increase of the luminosity. However, achiev- 
ing this is not easy due to difficulties with local chromatic effects at 
the IP, more severe background problems in the detector, and en- 
hanced adverse effects of the beam-beam interaction. Although 
these problems can be addressed, they require substantial 
changes in the present design. It is worth noting that shorter 
bunches would also have larger energy losses and larger energy 
spread, due to wake field excitation and the smaller disruption pa- 
rameter reducing the enhancement factor. But energy losses scale 


with the bunch length oz as oz 7%, remaining small compared with 
the losses due to synchrotron radiation. The disruption parameter 
is small in the present design anyway; hence, these effects do not 
cause additional problems. 


1504 (SLAC/AP-90) Field calculation algorithm for gen- 
eral beam distributions. Krishnagopal, S. (Lawrence Berkeley 
Lab., CA (United States)); Siemann, R. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Aug 1991. 4p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (LBL-31094). Order Number DE92002017. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This note is a summary of the algorithm used in our recent paper 
on the coherent beam-beam interaction. The goal of the work was 
to study coherent beam-beam interactions, and the development 
needed was to avoid using the expression for the beam-beam gen- 
erated fields that assumes a Gaussian beam distribution. Because 
of our interest in round beams the algorithm was developed for use 
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with beams that are approximately round. We believe there is a 
similar approach for flat beams, but the Fourier series discussed 
below probably isn’t the right basis for expansion. 10 refs., 4 figs. 
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Refer also to citation(s) 1479, 1486, 1489, 1493, 1578, 1580, 
1585, 1586, 1595, 1596, 1979, 2129, 2130, 2132 


1505 (BNL-45720) Performance of trim coils made by a 
novel method. Wanderer, P.; Anerella, M.; Cottingham, J.; 
Ganetis, G.; Garber, M.; Ghosh, A.; Goodzeit, C.; Greene, A.; 
Gupta, R.; Herrera, J.; Kahn, S.; Kelly, E.; Meade, A.; Morgan, G.; 
Muratore, J.; Prodell, A.; Rehak, M.; Rohrer, E.P.; Sampson, W.; 
Shutt, R.; SkaritBrookhaven National Lab., Upton, NY (United 
States). [1991]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-910662— 
6: 12. international conference on magnet technology, Leningrad 
(USSR), 23-28 Jun 1991). Order Number DE92002079. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A precision, automated method of manufacturing trim coils based 
on printed circuit technology has been developed. Excellent 
quench performance and increased radiation resistance have been 
achieved in recently-tested models of sextupole trim coils devel- 
oped for operation inside 40 mm-aperture SSC Main Collider 
dipoles. 6 refs., 2 figs. 


1506 (BNL-45721) Revised cross section for RHIC dipole 
magnets. Thompson, P.A.; Gupta, R.C.; Kahn, S.A.; Hahn, H.; 
Morgan, G.H.; Wanderer, P.J.; Willen, E. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910505-414: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE92001724. Source: OSTI; NTIS; INIS; GPO Dep. 

Using the experience gained in designing and building Relativis- 
tic Heavy lon Collider (RHIC) dipole prototype magnets an 
improved cross section has been developed. Significant features of 
this design include the use of only three wedges for field shaping 
and wedge cross sections which are sectors of an annulus. To aid 
in the understanding of the actual magnets, one has been sec- 
tioned, and detailed mechanical and photographic measurements 
made of the wire positions. The comparison of these measure- 
ments with the magnetic field measurements will is presented. 2 
refs, 3 figs., 2 tabs. 


1507 (BNL-45722) Iron saturation control in RHIC dipole 
magnets. Thompson, P.A.; Gupta, R.C.; Kahn, S.A.; Hahn, H.; 
Morgan, G.H.; Wanderer, P.J.; Willen, E. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910505-413: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE92001725. Source: OSTI; NTIS; INIS; GPO Dep. 

The Relativistic Heavy lon Collider (RHIC) will require 360 
dipoles of 80 mm bore. This paper discusses the field perturba- 
tions produced by the saturation of the yoke iron. Changes have 
been made to the yoke to reduce these perturbations, in particular, 
decapole < 10-4. Measurements and calculations for 6 series of 
dipole magnets are presented. 2 refs., 2 figs., 1 tab. 


1508 (BNL-45983) BNL volume H- source. Prelec, K.; 
Alessi, J.G. Brookhaven National Lab., Upton, NY (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-910943-3: 4. in- 
ternational conference on ion sources, Bensheim (Germany), 30 
Sep - 4 oct 1991). Order Number DE92001775. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The volume H™™® ion source under development at Brookhaven 
is unique in that it has a toroidal plasma region, which feeds ions 
into the central extraction region through a conically shaped filter 
field. In pulsed operation, it produced 25 mA of H™™* in a 1 cm? 
aperture, with an electron-to-H™™® ratio of = 3. At 19 mA, a nor- 
malized, 90% emittance of 0.44 « mm-mrad has been measured. 


Up to 50 mA has been extracted through a 1.87 cm* aperture. Al- 
though not designed for steady state operation, up to 6 mA has 
been extracted d.c. The addition of xenon to the discharge was 
found to improve the source output by 20-70%. The circular mag- 
netic cusp field geometry was found to be more favorable than 
radial cusp fields. 4 refs., 5 figs. 


1509 (BNL-45984) H- ion sources. Alessi, J.G. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9106260-3: Symposium on 
high brightness beams for advanced accelerator applications, Col- 
lege Park, MD (United States), 6-7 Jun 1991). Order Number 
DE92002095. Source: OSTI; NTIS; INIS; GPO Dep. 

A review is given of H~ ion sources, with the emphasis on 
sources of use for accelerator applications. A brief description is 
given of magnetron, multicusp/converter, Penning and volume H- 
ion sources. Operating parameters for examples of the various 
type sources are presented, and then some comparisons among 
the sources are made. 37 refs., 1 fig., 3 tabs. 


1510 (BNL-46629) Selective generation and extraction of 
low emittance electrons from plasmas: A new concept for E- 
beam cathodes. Hershcovitch, A. Brookhaven National Lab., 
Upton, NY (United States). 19 Sep 1991. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9109298—1: 5. international symposium on 
electron beam ion sources and their applications, Dubna (USSR), 
24-27 Sep 1991). Order Number DE92001776. Source: OSTI; 
NTIS; INIS; GPO Dep. 

It is shown that hollow cathode discharges can operate in a 
mode characterized by a two-component electron energy distribu- 
tion: bulk electrons with a thermal distribution with a temperature 
of a few electron volts, and a component of fast electrons with an 
energy of about 30 eV and a thermal spread of about 0.1 eV. Mea- 
surements of both parallel and perpendicular energy spreads 
confirm the existence of fast, low energy spread electrons. Selec- 
tive extraction of these electrons can form the basis of a high 
current, high brightness electron gun which could be well suited for 
EBIS applications. 8 refs., 4 figs., 1 tab. 


1511 (BNL-46640) Numerical simulation of a short RFQ 
resonator using the MAFIA codes. Wang, H. (State Univ. of New 
York, Stony Brook, NY (United States). Dept. of Physics); Ben-Zvi, 
1.; Jain, A.; Paul, P.; Lombardi, A. Brookhaven National Lab., Up- 
ton, NY (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
Grant PHY-8902923. (CONF-910505-417: 1991 institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DE92001783. Source: OSTI; NTIS; INIS; GPO Dep. 

The electrical characteristics of a short (26\=0.4 m) resonator 
with large modulation (m=4) have been studied using the three di- 
mensional codes, MAFIA. The complete resonator, including the 
modulated electrodes and a complex support structure, has been 
simulated using ~ 350,000 mesh points. Important characteristics 
studied include the resonant frequency, electric and magnetic fields 
distributions, quality factor and stored energy. The results of the 
numerical simulations are compared with the measurements of an 


actual resonator and analytical approximations. 7 refs., 3 figs., 1 
tab. 


1512 (BNL-46642) Status of the SUNY superconducting 
RFQ. Jain, A. (Brookhaven National Lab., Upton, NY (United 
States)); Ben-Zvi, |.; Paul, P.; Wang, H.; Lombardi, A. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract AC02- 
76CH00016. Grant PHY-8902923. (CONF-910505-415: 1991 
Institute of Electrical and Electronics Engineers (IEEE) particle ac- 
celerator conference (PAC), San Francisco, CA (United States), 
6-9 May 1991). Order Number DE92001781. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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A RFQ resonator is presently being developed at SUNY. This 
resonator is a prototype for a chain of six short (~0.5m long), su- 
perconducting (Pb plated Cu), 50 MHz resonators designed to 
accelerate beam from 6 = 0.01 to 0.05. The chain accepts a pre- 
bunched beam to save on superconducting length. The resonators 
are of four-rods type with vane-like electrodes. The prototype res- 
onator is designed to accelerate ions of q/A = 1/6 from 6 = 0.030 
to 0.036, operating at a peak surface electric field of 16 MV/m. The 
electrodes have a rather hich modulation parameter of 4 and a 
wide aperture of 1.57 cm raaius. These values are chosen to maxi- 
mize the accelerating field (E,) for a given peak surface electric 
field (E,). At the design value of E, = 16 MV/m, the resonator is 
estimated to have E, = 2.0 MV/m, stored energy of 4 J, peak sur- 
face magnetic field of 360 Gauss, and inter-vane voltage of 0.42 
MV. Results of RF tests on this prototype resonator will be pre- 
sented. 7 refs., 3 figs. 


1513 (BNL-46643) Feed forward rf control system of the 
ac: glerator test facility. Ben-Zvi, |.; Xie, Jialin; Zhang, Renshan. 
B »khaven National Lab., Upton, NY (United States). [1991]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-910505-418: 1991 Institute of 
Electrical and Electronics Engineers (IEEE) particle accelerator con- 
ference (PAC), San Francisco, CA (United States), 6-9 May 1991). 
Order Number DES2001780. Source: OSTI; NTIS; INIS; GPO Dep. 

We report a scheme to control the amplitude and phase of the rf 
accelerating field in a klystron driven electron linac. The amplitude 
and phase distribution within the rf pulse can be controlled to fol- 
low specified functions to reduce the energy spread of the electron 
beam being accelerated. The scheme employs fast beam energy 
and phase detectors and voltage-controlied electronic attenuator 
and phase shifter in the amplifier chain. The control voltages of 
these devices are generated by arbitrary function generators. The 
function generators’ outputs are calculated numerically using an al- 
gorithm which takes into consideration the desired target function 
and the deviation (due to load variations or system parameter drift) 
from the target function. Results of preliminary tests on producing 
flat rf power and phase pulses from a high power klystron indicate 
that amplitude variation of +0.2% and phase variation of +1° can 
be readily achieved. 4 refs., 3 figs. 


1514 (BNL-46647) Monochromator harmonic content 
measurements and calculations at energies above 20 keV. 
Chapman, D.; Moulin, H.; Garrett, R.F. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910730—19: 4. international conference on synchrotron ra- 
diation instrumentation, Chester (United Kingdom), 15-19 Jul 1991). 
Order Number DE92002069. Source: OST; NTIS; INIS; GPO Dep. 
Measurements of the harmonic content from single and double 
crystal silicon monochromators have been made in the 20 to 100 
keV at the X17 Superconducting Wiggler Beamline at the NSLS. 
These measurements are compared with calculations which esti- 
mate the monochromatic beam harmonic content and the detection 
system efficiency with good agreement. At high photon energies ( 
> 20keV), the scattering of x-rays from an amorphous scatterer is 
dominated by the inelastic Compton process. At large scattering 
angles this will completely overwhelm the more forward directed 
elastic scattering. The Compton x-ray energy shift is large enough 
to make the distinction between elastic and Compton scattering un- 
ambiguous when a spectrum is acquired with a solid state detector. 
This shift, which is energy dependent, allows the measurement of 
the relative harmonic intensity in a way that is not affected by pulse 
pileup in the detector and electronics. The present measurements 
were done to assess the level of harmonic contamination from two 
monochromator systems both used on the X17 beamline: the sin- 
gle crystal type monochromator for the Digital Subtraction Coronary 
Angiography project; and the double crystal monochromator being 
developed for the Multiple Energy Computed Tomography (MECT) 
project and the Materials Science program. 5 refs. 
1515 (BNL-46649) Diagnostic phosphors for photon 
beams at the ALS and APS. Shu, Deming (Argonne National 
Lab., IL (United States)); Warwick, T.; Johnson, E.D. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 6p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910730-18: 4. international conference on 
synchrotron radiation instrumentation, Chester (United Kingdom), 
15-19 Jul 1991). Order Number DE92002071. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Some tests have been made of phosphors for photon beam di- 
agnosis. Plasma sprayed coatings were checked for damage and 
decay during a period of several ampere-hours of irradiation from 
the NSLS Xray ring. Surface temperatures were measured and ex- 
trapolated to give an indication of the temperatures expected in 
more powerful photon beams. Based on our findings we have cho- 
sen plasma-sprayed coatings of Europium-doped Yttrium Oxide as 
the best candidate for use on masks and flags in “white” photon 
beams of the new facilities. 4 refs., 2 figs. 


1516 (BNL-46652) Performance of water jet cooled sili- 
con m h s in high power x-ray beams. Berman, L.E. 
(Brookhaven National Lab., Upton, NY (United States)); Hart, M. 
Brookhaven National Lab., Upton, NY (United States). [1991]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-910730-21: 4. international 
conference on synchrotron radiation instrumentation, Chester 
(United Kingdom), 15-19 Jul 1991). Order Number DE92002073. 
Source: OSTI; NTIS; GPO Dep. 
Short communication. 
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1517 (BNL-46654) Optical design and performance of the 
X25 hybrid wiggler beam line at the NSLS. Berman, L.E.; Hast- 
ings, J.B.; Oversluizen, T.; Woodie, M. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910730-20: 4. international conference on synchrotron ra- 
diation instrumentation, Chester (United Kingdom), 15-19 Jul 1991). 
Order Number DE92002074. Source: OSTI; NTIS; GPO Dep. 

The X25 beam line at the National Synchrotron Light Source 
(NSLS) began full-power commissioning in 1990. It extracts radia- 
tion from a 27 pole hybrid wiggler, which produces up to 1.8 kW of 
total power with a peak horizontal density of 450 W/mrad and criti- 
cal energy of 4.6 keV. The design and performance of the beam 
line optics are described, in particular the cooling of the first 
monochromator crystal. 28 refs., 5 figs. 


1518 (BNL-46671) Modification of the U-line of the RHIC 
Injection line. Xu, Jianming. Brookhaven National Lab., Upton, NY 
(United States). Sep 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (AD/RHIC— 
103). Order Number DE92001773. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The parameters of the U-line of the RHIC injection line with low 
6B waist are described. In that lattice, the location of SA is not dis- 
persion free and 14 quadrupoles are needed. This line has been 
modified to move SA to a dispersion free region (after the 8-degree 
bend), the length and maximum gradient of quadrupoles have 
been adjusted to fit the existing quadrupole parameters and the 
number of quadrupoles is reduced to 12. 2 refs., 3 tabs. 


1519 (BNL—46688) The ‘Fresh-Bunch’ technique in FELs. 
Ben-Zvi, |.; Yang, K.M.; Yu, L.H. Brookhaven National Lab., Upton, 
NY (United States). [1991]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9108118-16: 13. international free-electron laser (FEL) 
conference, Santa Fe, NM (United States), 25-30 Aug 1991). Order 
Number DE92002066. Source: OSTI; NTIS; INIS; GPO Dep. 

The 'Fresh Bunch’ technique is being proposed as a method of 
increasing the gain and power of FEL amplifiers in which the 
length of the optical radiation pulse is shorter than the length of the 
electron bunch. In multi-stage FEL, electron beam energy spread is 
increased by the FEL interaction in the early stages. In the 'Fresh 
Bunch’ technique, the low energy spread of the electron beam is 
recovered by shifting the radiation pulse to an undisturbed part of 
the electron bunch, thus improving the gain and trapping fraction in 
later stages. A test case for the application of the Fresh Bunch 
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method is demonstrated by numerical simulation. In this particular 
example we examine a subharmonically seeded VUV Free-Electron 
Laser. We begin with the generation of harmonic radiation, which 
takes place over one part of the electron bunch. Then the radiation 
is shifted by means of a strong dispersive section to a fresh part of 
the bunch for exponential amplification and tapered wiggler amplifi- 
cation. By starting over with a new ensemble of electrons, the 
energy spread introduced by the bunching in the fundamental is re- 
moved, leading to an increased gain. Furthermore, it is possible to 
use a much stronger seed in the fundamental without incurring the 
penalty of a large energy spread later on. We note that more than 
a single application of the ’Fresh Bunch’ method may be done in a 
single FEL mubltiplier-amplifier. Thus x-ray wavelengths may be 
reached by successive multiplication in a chain of FEL amplifiers 
starting from a tunable seed laser. 5 refs., 2 figs., 2 tabs. 


1520 (BNL-46694) X-ray, soft x-ray, and vuv beam posi- 
tion monitor. Karlin, B.A. (Brookhaven National Lab., Upton, NY 
(United States)); Cowan, P.L.; Woicik, J.C. Brookhaven National 
Lab., Upton, NY (United States). [1991]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-910730-22: 4. international conference on 
synchrotron radiation instrumentation, Chester (United Kingdom), 
15-19 Jul 1991). Order Number DE92002096. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An x-ray beam position monitor has been developed and is cur- 
rently operational at the NIST beamline X-24A of the National 
Synchrotron Light Source, Upton, NY. It was developed to accu- 
rately measure the vertical position of the synchrotron beam and to 
allow precise positioning of beamline optics. It is an area type 
monitor positioned 5.6 meters from the Tangent Point and pre- 
cedes all beamline instrumentation. Vertical beam position is given 
by the differential photoemission current from two grids mounted 
on a Macor frame. The monitor also senses the total photon beam 
flux. 7 refs., 4 figs. 


1521 (BNL-46695) A high repetition rate beam profile 


monitor. Rogers, J.T. (Brookhaven National Lab., Upton, NY 
(United States)); Warren, J.B.; Gray, A. Brookhaven National Lab., 
Upton, NY (United States). [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9104225-3: Workshop on advanced beam instrumentation, 
Tsukuba (Japan), 20-28 Apr 1991). Order Number DE92002068. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A high repetition rate beam profile monitor is needed to measure 
the momentum distribution of each bunch in a 200 bunch train at 
the Brookhaven Accelerator Test Facility. We have designed a 
monitor using secondary emission from a microstrip delay line. The 
delay line converts position information into discrete time delays 
synchronous with the sampling rate of a fast transient digitizer. We 
present the results of initial electrical testing here. 


1522 (BNL-46700) A bulk niobium superconducting quar- 
ter wave resonator. Ben-Zvi, |. (Brookhaven National Lab., Upton, 
NY (United States)); Chiaveri, E.; Elkonin, B.V.; Facco, A.; 
Sokolowski, J.S. Brookhaven National Lab., Upton, NY (United 
States). [1990]. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-900603— 
64: EPAC '90: 2nd European particle accelerator conference 
ACROPOLIS, Nice (France), 11-16 Jun 1990). Order Number 
DE92002067. Source: OSTI; NTIS; INIS; GPO Dep. 

A bath-cooled all-niobium 160 MHz quarter wave resonator pro- 
totype was constructed and tested. The objective of this research 
has been the development of a high performance accelerating ele- 
ment with Bopt ~ 0.11 for the ALPI linac at the Laboratori Nazionali 
di Legnaro. The design of this resonator was based upon a previ- 
ous 150 MHz model, with minor changes due to the different 
frequency and to modified welding procedure. An accelerating field 
of 5 MV/m was achieved at a power dissipation of 10 W and the 
low power Q was 2.4 x 10°. The resonator could dissipate 70 W 
of power without thermal breakdown. 16 refs., 2 figs., 1 tab. 


1523 (BNL-46743) Prototype photon position monitors 
for undulator beams at the Advanced Light Source. Warwick, 
T. (Lawrence Berkeley Lab., CA (United States)); Shu, D.; Ro- 
dricks, B.; Johnson, E.D. Brookhaven National Lab., Upton, NY 


(United States). 17 Oct 1990. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016 
;AC03-76SF00098. (CONF-910730—16: 4. international conference 
on synchrotron radiation instrumentation, Chester (United King- 
dom), 15-19 Jul 1991). Order Number DE92002076. Source: 
OSTI; NTIS; GPO Dep. 

Design criteria are described, and test results are presented, for 
prototype ALS undulator beam position monitors. The design is 
based on monitors presently in use at NSLS, with modifications to 
account for the widely varying and large K values of the undulators 
to be installed at the ALS. in particular, we have modified the de- 
sign to simplify the thermal engineering and we have explored 
techniques to suppress the response of the monitors to soft pho- 
tons, so that the beam position can be determined by measuring 
the higher energy photons which are better collimated. 4 refs., 8 
figs. 


1524 (BNL-52262, pp. 143-155) Two-arm electron/photon 
spectrometer collaboration. Hayano, R.S. (Univ. of Tokyo 
(Japan)); Sakurai, H.; Akiba, Y.; Hamagaki, H.; Tanaka, Y.; Chiba, 
J.; En’yo, H.; Sano, H.; Sugitate, T.; Hayashi, S.; Tanaka, M.; Tan- 
nenbaum, M.J.; Roche, G. Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772-: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI; NTIS; INIS. 

With the advent of RHIC, the study of nuclear matter will enter a 
new realm of extreme conditions of temperature and density. An 
exciting possibility is that the colliding nuclei will interact sufficiently 
to come to equilibrium so that the energy of the incident beams will 
be dissipated by compression and heating in the large volume of 
nuclear matter. Under such conditions, it is expected that the sys- 
tem will undergo a phase transition from a state of nucleons 
containing bound quarks and gluons to a state of deconfined 
quarks and gluons, in chemical and thermal equilibrium, covering 
nearly the entire volume of the colliding nudei, a volume much 
larger than the characteristic hadronic length scale. This new state 
of matter is called the Quark Giuon Plasma, or Quark Matter. In or- 
der to discover and prove the existence of the QGP, it would seem 
desirable to have a detector which is sensitive to as many of the 
proposed signatures as possible, so that they could all be observed 
and turned on and off in a predictable, reproducible, controllable 
and unified way. By emphasizing an open geometry experiment, 
optimized for detecting low-mass, low-p; electron-positron pairs, 
we believe that a reasonably comprehensive measurement of the 
majority of the QGP signatures can be obtained. The main focus of 
this working group was to design a detector system which is capa- 
bie of measuring soft los-mass e*e~ pair (M,.,-) production from 
~ 4 GeV/c? down to a few hundred MeV/c? in the central rapidity 
region, together with associated hadron charged multiplicity and 
transverse neutral energy of the event. The soft dilepton production 
in this mass range and direct photon production are expected to be 
a sensitive penetrating probe to study the properties of the high 
energy density matter (hot hadron gas, mixed phase, and QGP) 
created in the heavy-ion collisions at RHIC. 


1525 (BNL-52262, pp. 169-206) A 47 tracking TPC mag- 
netic spectrometer for RHIC. Lindenbaum, S.J. (Brookhaven 
National Lab., Upton, NY (United States)); Danby, G.; Eiseman, 
S.E.; Etkin, A.; Foley, K.J.; Hackenburg, R.W.; Longacre, R.S.; 
Love, W.A.; Morris, T.W.; Platner, E.D.; Saulys, A.C.; Van Dijk, 
J.H.; Chan, C.S.; Kramer, M.A.; ZhaBrookhaven National Lab., Up- 
ton, NY (United States). [1990]. DOE Contract AC02-76CH00016 
;AC02-83ER40107 ;FG05-87ER40309. (CONF-900772-: 4. work- 
shop on experiments and detectors for a relativistic heavy ion 
collider, Upton, NY (United States), 2-7 Jul 1990). In Fourth work- 
shop on experiments and detectors for a relativistic heavy ion 
collider. 442p. Order Number DE91004920. Source: OSTI; NTIS; 
INIS. 

The primary physics objective of the 42% TPC magnetic spectrom- 
eter proposal is to search for the Quark-Gluon Plasma. In previous 
workshops the authors have discussed what the possible hadronic 
signatures of such a state of matter would be. Succinctly, the QGP 
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is a direct prediction of non-perturbative QCD. Therefore the ques- 
tion of the existence of this new state of matter bears directly on the 
validity of non-perturbative QCD. However, since non-perturbative 
QCD has never been established, it is apparent that what may 
await us is a host of new phenomena that will go beyond the stan- 
dard model. In order to maximize the probability of observing new 
phenomena, the apparatus is designed to cover nearly 47 solid an- 
gle and to track and measure the momentum of individual particles 
produced in the collision. In addition the spectrometer will incorpo- 
rate particle identification by measuring dE/dx and time-of-flight for 
the tracked particles. These capabilities should enable scientists to 
recognize the hadronic signals associated with the formation of a 
QGP, and to very likely establish its properties if it is produced at a 
sufficient rate. This program of physics goals can be most effi- 
ciently met by the type of spectrometer being proposed here. 


1526 (BNL-52262, pp. 219-228) Efficiency and back- 
ground simulations for J/y: detection in the RHIC Di-Muon 
experiment. Maguire, C.F. (Centre de Recherches Nucleaires, 
Strasbourg (France)). Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772—: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI; NTIS; INIS. 

The RHIC Di-Muon experiment has for one of its principle goals 
the investigation of J/y production and possible dimunition in the 
quark-gluon plasma expected to be formed in central collisions. Es- 
sentially the J/~ production is inherently four orders of magnitude 
suppressed with respect to pion production in the central collision 
zone. Since the pions themselves decay to muons, one is faced 
with the prospect of a fierce combinatorial background from pion 
decay muons and from pions which cannot be directly resolved 
from muons. The sole chance of success is to introduce an ab- 
sorber system which will operate in a delicate balance between 
fitering out most of the initial pions, but not so effective as to de- 
stroy the efficiency and resolution for the soft muon pairs arising 
from the true J/x production. The working group has presently ar- 
rived at a solution which consists of a split, elliptically shaped 
absorber with its semi-major axis along the beam direction and ex- 
tending over approximately 15 pion interaction lengths. The 
transverse, semi-minor axis will cover some 9 pion interaction 
lengths. The split occurs at 9 interaction lengths in the beam direc- 
tion, and at 4.5 interaction lengths in the transverse direction. 
Between the first and second parts of the absorber is to be a 1 to 2 
meter magnetic field, momentum analysis region, whose task has 
been rendered more tractable by the particle suppression afforded 
in the first absorber. This contribution reports on the results of sim- 
ulations for the performance of such an absorber, in particular for 
the backgrounds arising from combinatorial pairs of tracks emerging 
from the first absorber. These simulations were carried out using 
the GEANT detector program into which has been incorporated an 
accurate representation of the absorber configuration including a 
small central cavity and 2° conical openings for the beam pipes. 


1527 (BNL-52262, pp. 283-291) Report from the simula- 
tion workgroup. Videbaek, F. (Brookhaven National Lab., Upton, 
NY (United States)); Throwe, T. Brookhaven National Lab., Upton, 
NY (United States). [1990]. (CONF-900772-: 4. workshop on ex- 
periments and detectors for a relativistic heavy ion collider, Upton, 
NY (United States), 2-7 Jul 1990). In Fourth workshop on experi- 
ments and detectors for a relativistic heavy ion collider. 442p. 
Order Number DE91004920. Source: OSTI; NTIS; INIS. 

Ahead of the RHIC workshop a Simulation Group was formed to 
make available to the participants a set of events from some of the 
commonly used event generators. The group also met once during 
the workshop to discuss some of the common problems regarding 
event and detector simulations. First, this report discusses how the 
event format implemented, and how it can be utilized and ac- 
cessed. Next some comparisons between FRITIOF, VENUS and 
HIJET are presented. 


1528 (BNL-52262, pp. 295-311) Report of the RHIC work- 
shop p+A subgroup. Bloomer, M.A. (Lawrence Berkeley Lab., CA 
(United States)); Bellwied, R.; Muthuswamy, M.; Carroll, A.; 
Kramer, M.; Sambamurti, A.; Costales, J.B.; Ledoux, R.; Gavin, S.; 


McGaughey, P.; Wang, X.N. Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772-: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI: NTIS; INIS. 

There were two main purposes for the pA subgroup. The first 
was to identify the design requirements for detectors so that they 
could be used with as little modification as possible for both p+A 
and A+A collisions. The second was to determine if there were 
physics issues that could be particularly well addressed in p+A ex- 
periments at RHIC. Both of these topics are discussed in this 
document. The authors begin, however, with a brief description of 
how the accelerator operates in asymmetric collisions. 


1529 (BNL-52262, pp. 235-279) RHIC workshop study 
group on collision regions - a pedestrian’s guide to collision 
regions at RHIC. Beavis, D. (Brookhaven National Lab., Upton, 
NY (United States)); Etkin, A.; Foley, K.; Lee, S.Y.; Lissauer, D.; 
Sakitt, M.; Stevens, A. Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772-: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI; NTIS; INIS. 

The topics addressed in this paper are (1) the layout of the ex- 
perimental areas, (2) the radiation environment, and (3) the beam 
crossing geometry. Simplified drawings of the experimental area 
are included along with key parameters. Several methods for cal- 
culating the radiation environment are discussed. Then shielding 
requirements are given. 


1530 (BNL—52262, pp. 371-377) A real-time expert system 
for experimental high energy/nuclear physics. Clearwater, S. 
(Univ. of Pittsburgh, PA (United States)); Cleland, W.; Provost, F.; 
Stern, E.; Zhang, Z. Brookhaven National Lab., Upton, NY (United 
States). [1990]. (CONF-900772-: 4. workshop on experiments and 
detectors for a relativistic heavy ion collider, Upton, NY (United 
States), 2-7 Jul 1990). In Fourth workshop on experiments and de- 
tectors for a relativistic heavy ion collider. 442p. Order Number 
DE91004920. Source: OSTI; NTIS; INIS. 

The authors are developing a novel real-time expert system to 
monitor the performance of a triggering system in a high energy/ 
nuclear physics experiment at Brookhaven National Laboratory 
(Experiment 814). The system runs on an 80386 processor that is 
completely independent of the data acquisition computer for the 
experiment Artificial Intelligence techniques are seen as especially 
important for the diagnostic capability of the system. In particular, a 
separation of the diagnostic knowledge from the control procedures 
facilitates modification of the expert system and hence the diagnos- 
tic capability of the overall system. This is highly desirable as 
changes in the trigger conditions often occur during the course of a 
physics run. In addition, one of the objectives of this research is to 
develop a system which is capable of detecting fault conditions in 
a serial trigger processor and to aid in locating their cause. 


1531 (BNL-52262, pp. 379-394) The development of sili- 
con multiplicity detectors for RHIC. Beuttenmuller, R.H. 
(Brookhaven National Lab., Upton, NY (United States)); Bhat- 
tacharya, A.K.; Chen, W.; Gannon, J.F.; Kraner, H.W.; Li, Z.; 
Lissauer, D.; Makowiecki, D.; Polychronakos, V.; Radeka, V.; 
Rogers, L.C.; Stephani, D.; Takai, H.; Dris, M.; GazisBrookhaven 
National Lab., Upton, NY (United States). [1990]. (CONF-900772-: 
4. workshop on experiments and detectors for a relativistic heavy 
ion collider, Upton, NY (United States), 2-7 Jul 1990). In Fourth 
workshop on experiments and detectors for a relativistic heavy ion 
collider. 442p. Order Number DE91004920. Source: OSTI; NTIS; 
INIS. 

A frequently stated common goal of all relativistic heavy ion ex- 
periments is the observation of quark-gluon plasma (QGP). This 
postulated state of matter results from the QCD prediction of a 
phase transition in hadronic matter at sufficiently high energy den- 
sities. Several specific signatures indicating the creation of such a 
state are theoretically predicted and sought in many experiments. 
These include large soft photon and lepton production, the sup- 
pression of J/~ production, strangeness enhancement etc. In 
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addition to these specific signatures one or both of two experimen- 
tal observables are used by most experiments for the global 
characterization of heavy ion collisions. These are the total pro- 
duced transverse energy (Er), and the number of the produced 
charged particles (Nc). Both observables are closely related to 
thermodynamic variables commonly used in theory to describe the 
conditions necessary for the formation of such states. The impor- 
tance of these observables is further enhanced by the fact that it is 
relatively simple for either one of them to be used at the trigger 
level in order to tag the centrality of a given interaction. In this 
development project the authors are using silicon detectors to mea- 
sure the total number of charged particles produced in a heavy ion 
collision as well as to measure their production as a function of 
pseudorapidity. Uniess calorimetric coverage over a large solid an- 
gle is necessary for other reasons measuring Nc, instead of Ey is 
clearly more practical and less expensive. 


1532 (BNL-52262, pp. 395-411) A pad readout detector 
tor CRID/Aracking at RHIC. Fischer, J. (Brookhaven National Lab., 
Upton, NY (United States)); Lissauer, D.; Makowiecki, D.; O’Brien, 
E.; Polychronakos, V.; Radeka, V.; Rescia, S.; Smith, G.C.; 
Stephani, D.; Takacs, P.Z.; Woody, C.; Yu, B.; Greene, S.V.; Hem- 
mick, T.; Mitchell, J.T.;.Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772-: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI; NTIS; INIS. 

The Physics goals of most RHIC experiments will require detec- 
tors able to do particle identification and tracking in a high 
multiplicity environment. In the search for a quark-gluon plasma, 
experiments at RHIC will look for signatures such as stangeness 
enhancement, J/y suppression and shifts in the p mass. The ex- 
périments will combine tracking in magnetic fields with time-of-flight 
arrays, Cherenkov counters and calorimetry. Cherenkov ring- 
imaging detectors will be a useful addition to the particle ID system 
of any RHIC experiment because of their abilities to operate in 
high multiplicity environments and do particle ID over momentum 
ranges difficult for either TOF or calorimetry. For small impact pa- 
rameter Au-Au collisions at RHIC the authors expect midrapidity 
charged particle multiplicites of 0.02 /em* at 1 m in the momentum 
range of 0-2 GeV/c. Many QGP signatures will require that the ex- 
periments have the ability to separate leptons from hadrons, and 
pions from kaons and protons over a large momentum range. Re- 
search by other groups have shown that it is possible for a 
carefully designed CRID to do K/z/p separation up to 30 GeV/c 
and e/a separation up to 5 GeV/c. The particle identification power 
of a CRID will be a valuable inclusion in a RHIC experiment. 


1533 (BNL-52262, pp. 417-422) RHIC detector electronics 
R and D proposal (#RH-8) - development of analog memories 
for RHIC detector front-end electronic systems. Konstantinidis, 
A. (Massachusetts Inst. of Tech., Cambridge (United States)); 
Ledoux, R.; Steadman, S.; Stephans, G.; Wadsworth, B. 
Brookhaven National Lab., Upton, NY (United States). [1990]. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 
1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920. 
Source: OSTI; NTIS; INIS. 

Detectors for colliding beam experiments at RHIC will provide 4pi 
coverage and are expected to contain from 10°*5 to 10°°6 chan- 
nels. As the 2 to Susec required to generate first-level triggers is 
long compared with RHIC’s 114nsec beam crossing interval, there 
will be a need not only to deal with signals from a great number of 
channels but also to store and tag these signals over many beam 
crossings. The authors are concentrating their efforts on develop- 
ing the switched-capacitor (SC) analog memory as the generic 
mechanism for storing detector signals. Switched-capacitor circuits 
can be implemented using metaloxide-semiconductor (MOS) tech- 
nology; and, for development work, they have relatively easy 
access to a number of foundries running different MOS processes 
the choice of which would depend on the exact nature of their ap- 
plication. In terms of memory applications, several MOS-based 
designs have been reported in the literature. MOS technology is 


generally considered to have advantages over charge-coupled 
devices in terms of lower power dissipation, lower noise, better lin- 
earity, better radiation hardness, and lower cost: all desirable 
characteristics for a device to be used in a particle detector. How- 
ever, the authors have recently learned of new developments in 
CCD technology at MIT's Lincoin Laboratory, and they find that the 
advantage of MOS technology over CCD technology, at least in 
terms of the parameters mentioned above, may not be as marked 
as once thought. Since CCD’s have some interesting features 
which make them potentially useful for pipeline trigger applications, 
if not for the more general storage applications they are consider- 
ing here, they intend to keep in close contact with this work. 


1534 (BNL-52262, pp. 423-431) RD-10 calorimeter/ 
absorber optimization tor a RHIC dimuon experiment. Aronson, 
S. (Brookhaven National Lab., Upton, NY (United States)); Fatyga, 
M.; Murtagh, M.; Beery, P.; Fung, S.Y.; Kang, J.H.; Britt, H.C.; 
Sangster, C.; Thomas, J.H.; Cole, B.; Kehoe, W.; Steadman, S.G.; 
Stephans, G.S.F.; Awes, T.C.; Ferguson, R.L.; KrekeBrookhaven 
National Lab., Upton, NY (United States). [1990]. (CONF-900772-: 
4. workshop on experiments and detectors for a relativistic heavy 
ion collider, Upton, NY (United States), 2-7 Jul 1990). In Fourth 
workshop on experiments and detectors for a relativistic heavy ion 
collider. 442p. Order Number DE91004920. Source: OSTI; NTIS; 
INIS. 

This project addresses the question of the feasibility of dimuon 
measurements at RHIC. The principal areas of effort are: (a) a 
determination of the level and characteristics of the background be- 
hind the hadron calorimeter/absorber in a dimuon experiment (b) 
the development of tracking chambers suitable for use in a dimuon 
experiment at RHIC (c) the development of a muon identifier for 
use behind the tracking section of a dimuon spectrometer. The re- 
sults will be of use for designing hadron calorimeter/absorbers and 
muon identifiers for the various experiments in which they have 
been proposed for RHIC. The ultimate goad of the present effort is 
to be able to design a workable, dedicated dimuon spectrometer 
for RHIC. To date the project has concentrated on item (a) above, 
measuring the background behind a model hadron absorber. 


1535 


(BNL-52262, pp. 433-442) Construction of a highly 
segmented high-resolution TOF system. Nagamiya, S. 
(Columbia Univ., New York, NY (United States)); Vossnack, O.; 


Wu, Y.D.; Zajc, W.A.; Chasman, C.; Miake, Y.; Engelage, J. 
Brookhaven National Lab., Upton, NY (United States). [1990]. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 
1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920. 
Source: OSTI; NTIS; INIS. 

In the construction of a RHIC detector one of the most important 
efforts is to develop a powerful tracking and particle ID system. 
During FY90, the present group is focusing on the construction of 
a highly segmented particle ID device based on time-of-flight 
(TOF). In later years, the authors intend to develop a new tracking 
system to handle high-multiplicity density events. A typical event in 
a central Au + Au collisions at RHIC energies will have the follow- 
ing general characteristics: dM./dQ ~ 300, Momentum of majority 
of particles < 1.6 GeV/c. In order to achieve particle ID for these 
particles, they concluded that a TOF wall with time resolution of co 
< 100 ps with a segmentation of ~ 4cm x 4cm at a 3 meter dis- 
tance from the interaction point would do a reasonable job. A 
straightforward solution is to mount a scintillator directly on a pho- 
totube window. However, this configuration, which they call a 
flash-light type readout scheme, contains a serious problem in that 
Cerenkov light from the window of the phototube is superimposed 
on the scintillation light, thereby inducing a timing shift. The out- 
standing problem then, is to reduce or eliminate this Cerenkov 
light. One interesting method would be the construction of a new 
type of phototube which contains a mechanically separated photo- 
cathode. Before ordering the construction of this type of new 
phototube, however, they thought that it is important to measure 
quantitatively the contribution from Cerenkov light so that they 
clearly specify to the company the thickness of the material on 
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which the photo-cathode should be coated. A Monte Carlo calcula- 
tion was performed to determine the optimal separation of the 
photo-cathode from the phototube window. 


1536 (BNL-52262, pp. 443-452) Progress report on a fast, 
particie-identitying trigger based on ring-imaging Cherenkov 
techniques. Carroll, J. (Univ. of California, Los Angeles (United 
States)); Igo, G.; Jacobs, P.; Matis, H.; Naudet, C.; Schroeder, 
L.S.; Seidl, P.A.; Hallman, T.J. Brookhaven National Lab., Upton, 
NY (United States). [1990]. (CONF-900772—: 4. workshop on ex- 
periments and detectors for a relativistic heavy ion collider, Upton, 
NY (United States), 2-7 Jul 1990). In Fourth workshop on experi- 
ments and detectors for a relativistic heavy ion collider. 442p. 
Order Number DE91004920. Source: OSTI; NTIS; INIS. 

Experiments which require a large sample of relatively rare 
events need an efficient (low dead time) trigger that does more 
than select central collisions. The authors propose to develop a 
trigger that will permit sophisticated multi-particle identification on a 
time scale appropriate for the interaction rates expected at RHIC. 
The visible component of the ring-image produced by an appropri- 
ate Cherenkov-radiator-mirror combination is focused onto an array 
of fast photo-detectors. The output of the photo-array is coupled to 
a fast pattern recognition system that will identify events containing 
particles of specified types and angular configurations. As a paral- 
lel effort, they propose to develop a spectrum-splitting mirror that 
will permit the ring-image from a single radiator to be used both in 
this trigger (the visible component of the image) and in a TMAE 
containing gas detector (the UV component). The gas detector will 
provide higher resolution information on particle ID and direction 
with a delay of a few microseconds. This technique will enable 
nearly optimal use of the information contained in the Cherenkov 
spectrum. The authors report progress on the three goals set forth 
in the proposal: 1. the development of a fast photo-array; 2. the 
development of a spectrum splitting mirror; and 3. the development 
and simulation of fast parallel algorithms for ring finding. 


1537 (BNL-52262, pp. 453-455) Highly integrated electron- 


ics for a TPC detector RD-13. Arthur, A.A. (Lawrence Berkeley 
Lab., CA (United States)); Bieser, F.; Hearn, B.; Kleinfelder, S.; 
Lee, K.; Millaud, J.; Nakamura, M.; Rai, G.; Ritter, H.G.; Wieman, 
H.; Ye, Y. Brookhaven National Lab., Upton, NY (United States). 
[1990]. (CONF-900772-: 4. workshop on experiments and detec- 
tors for a relativistic heavy ion collider, Upton, NY (United States), 
2-7 Jul 1990). In Fourth workshop on experiments and detectors 


for a relativistic heavy ion collider. 
DE91004920. Source: OSTI; NTIS; INIS. 

It is the purpose of this work to develop a complete chain of 
highly integrated electronics for a RHIC TPC detector. The long 
term goal is the production of single integrated circuit that contains 
several channels consisting of a preamplifier, a shaper and an 
analog store (switched capacitor array). The authors proceed by 
developing and optimizing the individual components separately, 
using the same process for all three elements so that the integra- 
tion can be done later. The RHIC R and D effort has been 
stimulated by their work on the EOS TPC electronics. For this de- 
tector they have developed a preamplifier and a switched capacitor 
array, components that will be integrated in the RHIC effort, 
whereas the work on the integrated shaper is funded by the RHIC 
effort alone. In addition, they can profit from SSC funded develop- 
ment on the switched capacitor array. 


442p. Order Number 


1538 (BNL-52262, pp. 457-460) Summary of RHIC R and 
D activities in FY90. Alley, GT. (Oak Ridge National Lab., TN 
(United States)); Britton, C.L.; Kennedy, E.J.; Newport, D.F.; Todd, 
R.A.; Wintenberg, A.L.; Young, G.R. Brookhaven National Lab., 
Upton, NY (United States). [1990]. (CONF-900772-: 4. workshop 
on experiments and detectors for a relativistic heavy ion collider, 
Upton, NY (United States), 2-7 Jul 1990). In Fourth workshop on 
experiments and detectors for a relativistic heavy ion collider. 
442p. Order Number DE91004920. Source: OSTI; NTIS; INIS. 
This summary highlights accomplishments in RHIC detector elec- 
tronics development activities conducted at the Oak Ridge National 
Laboratory since February 1990. Specifically, this work represents 
the beginning elements of a monolithic readout system that ulti- 
mately will be targeted toward readout of streamer tube pads found 


in the outer muon identifier of the proposed RHIC dimuon experi- 
ment. The funding level for this project was $40K. The goal of this 
work has been to lay the foundation (in terms of system specifica- 
tion, front end circuit development, fabrication process selection, 
radiation hardness requirements, etc.) for follow-on work that will 
result in the full implementation of a monolithic readout system, 
perhaps, applicable to a number of RHIC detector systems. Work 
has been concentrated in the evaluation and development of ap- 
propriate preamp/shaper topologies. A nominal amount of effort 
has been spent identifying candidate analog memory and ADC 
topologies for the readout system. The following accomplishments 
are treated in more detail below: (1) fabrication and testing of a 
CMOS preamp; (2) design and submission for fabrication of a 
CMOS preamp with shaping network (submitted on June 27, 
1990); (3) design of a bipolar preamp using Harris Semiconductor's 
dielectrically isolated bipolar process (the design is complete, Har- 
ris has scheduled the fabrication run in late July); (4) evaluation of 
an existing bipolar preamp for use in RHIC systems; and (5) inves- 
tigation of candidate analog memory and ADC circuits. 


1539 (BNL-52262, pp. 413-415) RHIC TPC R and D 
progress and goals. Danby, G. (Brookhaven National Lab., Up- 
ton, NY (United States)); Eiseman, S.; Etkin, A.; Foley, K.J.; 
Hackenburg, R.W.; Longacre, R.S.; Love, W.A.; Morris, T.W.; Plat- 
ner, E.D.; Saulys, A.C.; Van Dijk, J.H.; Lindenbaum, S.J.; Chan, 
C.S.; Kramer, M.A.; Zhao,Brookhaven National Lab., Upton, NY 
(United States). [1990]. (CONF-900772-: 4. workshop on experi- 
ments and detectors for a relativistic heavy ion collider, Upton, NY 
(United States), 2-7 Jul 1990). In Fourth workshop on experiments 
and detectors for a relativistic heavy ion collider. 442p. Order 
Number DE91004920. Source: OSTI; NTIS; INIS. 

The authors have identified eight areas of progress and goals, 
they are: 1. They have found and tried a method of interconnect 
that will allow a piggy-back assembly of the several stages of front 
end electronics described in the proposal. This method also pro- 
vides interconnect to the TPC pads. The goal is to produce 
mutti-layer printed circuits suitable for mounting the custom IC’s for 
this front end electronics. 2. The have produced the first cathode 
pad end cap assembly for a test TPC. The goal is to assemble and 
evaluate the TPC. 3. A gas system has been designed and com- 
ponents ordered. The completion of this gas system will allow a 
systematic study of gases suitable for a RHIC TPC. 4. They are 
developing a 3 dimensional electrostatic field simulation software 
program. 5. A laser system is under study. This laser-multiplier will 
allow a critical measurement of field distortions in the TPC. 6. They 
have been in communication with Dave Dorfan at UC Santa Cruz 
who is developing a 64 channel amplifier IC suitable for their re- 
quirements. 7. The collaborators in both this R and D project and 
the forthcoming RHIC experiment proposal, Kleinfelder and Nygren 
from LBL, have developed a 16 channel 256 sample analog mem- 
ory IC that will be used on the HISS TPC. 8. They have designed 
an IC test facility to evaluate the custom IC’s mentioned in items 6 
and 7. 


1540 (BONN-IR-90-50) Full-automatic measurement of 
the ELSA working point with 'EPOS’. Goetz, T. Bonn Univ. 
(Germany). Physikalisches Inst.;. Bonn Univ. (Germany). 
Mathematisch-Naturwissenschaftliche Fakultaet. Nov 1990. 79p. (in 
German). Order Number DE92727171. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two years ago the Bonn Electron Stretcher Accelerator ELSA 
came into operation. Although the control system proved to be a 
valuable tool for operating the machine, there did not exist any 
high level application software dealing with beam diagnostics, orbit 
measurement and closed orbit correction. To cover these main 
fields of machine physics, a new program 'EPOS' was imple- 
mented on top of the existing control system. EPOS integrates 
data aquisition, beam diagnostics, digitial signal processing and 
automation of measurement and control in one_ interactive 
environment. The system is equipped with a new, easy to use pro- 
gramming language for machine physics and data analysis. EPOS 
is based on X-windows and can generate high quality diagrams 
and printouts for all kinds of measured or simulated data. The de- 
sign and implementation of EPOS is sketched in this document. Its 
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functionality is demonstrated by performing automatic measure- 
ments of the ELSA tune with high precision. By using a special 
method for error correction, the obtained precision can be in- 
creased by approximately two orders of magnitude, compared to 
standard Fourier analysis techniques. The resulting tune values for 
standard ELSA operating modes are discussed in detail. (orig.). 


1541 (CEA-LNS-GT-91-02) Dipolar and quadrupolar de- 
tects in a transport line. Leleux, G.; Nghiem, P. Laboratoire 
National Saturne - Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). 1991. 2ip. (In French). Order Number 
DE92730056. Source: OSTI; NTIS (US Sales Only). 

The defects on a transport line of linear accelerator are studied. 
A transport line where the elements are influenced by the design 
or position defects is analyzed. Only dipolar and quadrupolar de- 
fects are considered, and the coupling betwen transversal motions 
are excluded. The data from the literature and those calculated by 
transfer matrices are compared. The defects on a line are consid- 
ered from an analytical point of view. Closed optical structures are 
also studied. 


1542 (DOE/ER/13065-678) The laser switched linac and 
development of a high brilliance electron source. Melissinos, 
A.C.; Bamber, C.; Blalock, T.; Fry, A.; Wilson, T. Rochester Univ., 
NY (United States). Dept. of Physics and Astronomy. Sep 1991. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76ER13065. Order Number DE92002473. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This task originated in 1987 to explore the possibility of acceler- 
ating short bursts of electrons by pulsed power. The principal effort 
of our group was to demonstrate that electrons can be accelerated 
by picosecond-long electrical pulses which are compressed in a ra- 
dial transmission line. This goal has new been achieved and our 
results are presented in this paper. We have achieved a gradient 
of 45°'MV/m across a 250 um accelerating gap and have acceler- 
ated 10® electrons in a 1 ps long pulse. The beam emerges from a 
500 um hole and can be refocused to this transverse dimension. 
The efficiency of the system, is of order n = 2 x 10-® due to the 
small number of electrons accelerated. If we identify the gap spac- 
ing with one half wavelength of the “accelerating r.f.,"our device is 
equivalent to a 600 GHz structure. The principal limitation in the 
accelerating gradient comes from the H.V. hold-off properties of the 
semiconductor disks that are used as photoconductive switches. 
We believe that with better materials a factor of 10 can be gained 
in the gradient. Similarly, the electron yield can be increased by at 
least three orders of magnitude if proper photocathodes are used 
in place of the metallic surface. The more difficult problem is the 
engineering of a multicell structure using our present design of the 
single cell. Our plans for the continuation of this work are given. 
One of the most promising applications of laser switched accelera- 
tion is in the operation of a very low emittance electron source. 
Thus we have turned our attention to this subject, and in particular 
to building a high brilliance electron source using a superconduct- 
ing cavity. Also discussed is the possibility of picosecond x-ray 
sources. 


1543 (DOE/ER/40374—46) Beam dynamics and rf evolu- 
tion in a multistage klystron-like free- electron laser. Ohnuma, 
S. (Houston Univ., TX (United States). Inst. for Beam Particle Dy- 
namics); Takayama, K. Houston Univ., TX (United States). Inst. for 
Beam Particle Dynamics. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG05-87ER40374. 
(CONF-910505-425: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE92002429. Source: OSTI; NTIS; INIS; GPO Dep. 

Current understandings of beam dynamics and RF evolution in a 
klystron-like free-electron laser are present. Phase sensitiveness to 
injection jitters estimated by existing two theories is discussed. 
BBU suppression due to linear detuning is proposed as an alterna- 
tive of ever proposed techniques. 13 refs., 2 figs., 1 tab. 


1544 (FNAU/C-91/184) Design and performance of liquid 
hydrogen target systems for the Fermilab Fixed Target Pro- 
gram. Alispah, D.; Danes, J.; Peifer, J.; Stanek, R. Fermi National 


Accelerator Lab., Batavia, IL (United States). Jul 1991. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-910635-18: Cryogenic engineering 
conference and international cryogenic materials conference, 
Huntsville, AL (United States), 11-14 Jun 1991). Order Number 
DE92002669. Source: OSTI; NTIS; INIS; GPO Dep. 

The Fermilab 1990-1991 Fixed Target Program featured six ex- 
periments utilizing liquid hydrogen or liquid deuterium targets as 
part of their apparatus. Each design was optimized to the criteria of 
the experiment, resulting in variations of material selection, meth- 
ods of refrigeration and secondary containment. Collectively, the 
targets were run for a total of 14,184 hours with an average opera- 
tional efficiency of 97.6%. The safe and reliable operation of these 
targets was complemented by an increased degree of documenta- 
tion and component testing. This operation was also aided by 
several key upgrades. All the systems were designed and fabri- 
cated under a set of written guidelines that blend analytical 
calculations and empirical guidance drawn from over twenty years 
of target fabrication experience. 3 refs., 4 tabs. 


1545 (GSI-91-19) Isotope separation of relativistic projec 
tile fragments as well as cross section measurements on 
8.9.11Lj secondary beams. Blank, B. Geselischaft fuer Schwerio- 
nenforschung mbH, Darmstadt (Germany); Technische Hochschule 
Darmstadt (Germany). Jun 1991. 150p. (In German). Order Num- 
ber DE92727176. Source: OST!; NTIS (US Sales Only); INIS. 

In the framework of this thesis the method of the 'momentum- 
loss achromate’ was for the first time tested at relativistic energies. 
This experiment is presented in chapter 2 of the thesis. In a sec- 
ond experiment the method was then used, in order to make 
secondary beams of °*-''Li available. With these secondary 
beams cross section measurements were performed, from which 
beside information on the nuclear radii of these nuclei also further 
information on the internal structure of the lithium isotopes can be 
derived. This experiment is described in chapter 3 of the thesis. In 
the framework of these two experiments for the applied heavy ions 
energy-loss measurements were performed. The results of these 
measurements are presented in chapter 4. (orig.). 


1546 (GSI-91-39(prepr.)) lon source development for the 
or-line isotope separator at GSI. Kirchner, R.; Burkard, K.; 
Hueller, W.; Klepper, O. Geselischaft fuer Schwerionenforschung 
mbH, Darmstadt (Germany). Aug 1991. 14p. (CONF-9109310-: 
12. international conference on electromagnetic isotope separation, 
Sendai (Japan), 2-6 Sep 1991). Order Number DE92727464. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The progress in the understanding of ion sources for isotope 
separation on-line and the feasibility of bunched beams of relatively 
refractory elements is reported. The ultra-high temperature 
FEBIAD-H ion source, facilitating the mounting of catchers and 
window compared to the earlier F-version, enables bunched beams 
of the elements with adsorption enthalpies up to almost 6 eV, e.g. 
of Be, Al, Ca, Cr, Fe, Co, Ni, Sr, Pd, Ba, Yb, and Au. This way 
also chemical selectivity for these elements may be achieved, at 
least to some extent, for isotopes with halflives > or approx.1 
minute, including especially the difficult separation of alkaline-earth 
isotopes from isobaric alkalines. These studies reveal, however, 
also a principal difficulty in the on-line separation of refractory ele- 
ments, namely their tendency, increasing with AHa, to re-diffuse 
after release from the catcher into the bulk of the hot source enclo- 
sure. (orig.). 


1547 (JINR-9-90-289) Nucleon and meson beams of the 
JINR phasotron for fundamental and applied investigations. 
Abazov, V.M. (and others); Andreev, G.A.; Bragin, A.N. Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems. 
1990. 15p. (In Russian). Order Number DE92605402. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The paper throughly describes the medical beam lines and re- 
ports the results obtained in measurement of the physical and 
dosimetric characteristics of high energy neutron, meson and pro- 
ton beams obtained at the JINR phasotron in the last three years. 
It is pointed out that for the present intensity of the extracted pro- 
ton beam of the JINR phasotron 2.0-2.5 yA the meson beam 
intensities 10° s-' (x*-mesons) and 3x10’ s—' (2x~--mesons) have 
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been achieved with a wide-angle magnetic lens. These values cor- 
respond to the designed parameters of the facility 'F’ meson 
beams for the extracted proton beam intensity planned to be 25 
pA. Besides, a beam of so-called ‘surface u.-muons (energy about 
4 MeV) with the intensity 10* s-' has been obtained. The 
achieved meason beam intensities make the possibilities of the 
JINR phasotron as high as those of small meson factories with the 
equivalent extracted proton beam current 20-25 yA and ensures 
progress both in meson physics studies and in fulfilment of some 
applied tasks. 20 refs.; 7 figs.; 8 tabs. 


1548 (LAL-RT-90-14) A beam size monitor for the final fo- 
cus test beam. Buon, J. (Paris-11 Univ., 91 - Orsay (FR). Lab. de 
l'Accelerateur Lineaire); Couchot, F.; Jeanjean, J.; Le Diberder, F.; 
Lepeltier, V.; Nguyen Ngoc, H.; Perez-y-Jorba, J.; Puzo, P.; Chen, 
P. Paris-11 Univ., 91 - Orsay (France). Lab. de l'Accelerateur Lin- 
eaire. Dec 1990. 46p. Order Number DE92730054. Source: OSTI; 
NTIS (US Sales Only). 

The beam size monitor, proposed here to be installed at the 
focus of FFTB, will be made of a pulsed gas target and an ion de- 
tector. The gas is ionized by the beam and the ions are kicked by 
its space charge field. The time of flight of Ar* ions up to the detec- 
tor and the angular distribution of He* ions will allow to obtain the 
two beam transverse dimensions in the range of the FFTB design. 


1549 (LA-UR-91-3116) Initial results from the Los Alamos 
photoinjector-driven free-electron laser. O'Shea, P.G.; Bender, 
S.C.; Byrd, D.A.; Caristen, B.E.; Early, J.W.; Feldman, D.W.; Feld- 
man, R.B.; Johnson, W.J.D.; Lumpkin, A.H.; Schmitt, M.J.; 
Springer, R.W.; Stein, W.E.; Zaugg, T.J. Los Alamos National Lab., 
NM (United States). [1991]. 12p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-9108118-27: 13. international free-electron laser 
(FEL) conference, Santa Fe, NM (United States), 25-30 Aug 1991). 
Order Number DE92002512. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

We report initial lasing results on the APEX (APLE Prototype Ex- 
periment) photoinjector-driven infrared free-electron laser (FEL). 
The APEX FEL is operating in supporting of a Boeing Aerospace 
and Electronics/Los Alamos National Laboratory collaboration to 
build the Average Power Laser Experiment (APLE). Our system 
uses a high quantum efficiency (3-7%) multi-alkali photocathode, 
illuminated with a frequency-doubled Nd:YLF mode locked laser at 
21.7 MHz. The photocathode is located in this first cell of a six-cell 
1.3 GHz, 6 MeV photoinjector that feeds a linac with a final energy 
of up to 40 MeV. Because the illuminating laser pulse on our pho- 
tocathode is short (10 ps), no pulse compression is required in the 
linac. Emittance measurements made after the second linac tank at 
15 MeV have shown that a normalized emittance (for 90% of the 
particles) of less than 50 x mm-mrad can be achieved at a peak 
micropulse current of 300 A. Our initial lasing has been at a wave- 
length of 3.6 4m over a 30 us macropulse with an electron beam 
energy of 35 MeV and a 2.7 cm period permanent magnet wiggler. 
We are continuing to characterize and optimize our system, with 
particular emphasis on understanding and minimizing electron 
beam emittance growth mechanisms, and subsequently improving 
the quality of the beam delivered to the wiggler. 12 refs., 3 figs., 5 
tabs. 


1550 (LA-UR-91-3170) Performance of the SASE amplifier 
of the TEU-FEL Project. Ernst, G.J. (Technische Hogeschool 
Twente, Enschede (Netherlands). Dept. of Applied Physics); Gold- 
stein, J.C. Los Alamos National Lab., NM (United States). [1991]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9108118-22: 13. international 
free-electron laser (FEL) conference, Santa Fe, NM (United 
States), 25-30 Aug 1991). Order Number DE92002412. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The free-electron laser of the TEU-FEL Project of the University 
of Twente will be driven by a photoinjector followed by a racetrack 
microtron. The injector, which is now under construction, will pro- 
vide a very high-brightness electron beam with an energy of about 
6 MeV. In Phase 1 of the Project, experiments are being planned 
in which this low energy beam from the injector will pass through 
an undulator and will generate radiation at a wavelength of about 
200 um via the process of Self-Amplified Spontaneous Emission 


(SASE). Numerical simulations of the performance of this source 
indicate that power levels of about 15 MW (averaged over a 
micropulse) can be obtained with a 1-m undulator. We present ad- 
ditional results derived from simulation studies of the performance 
of this device. 11 refs., 4 figs., 3 tabs. 


1551 (LA-UR-91-3238) Design of the e-beam transport 
line for the AFEL. Wang, T.F.; Chan, K.C.D.; Sheffield, R.L.; Wil- 
son, W.L. Los Alamos National Lab., NM (United States). [1991]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9108118-29: 13. international 
free-electron laser (FEL) conference, Santa Fe, NM (United 
States), 25-30 Aug 1991). Order Number DE92002458. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Advanced Free-Electron Laser (AFEL) currently construction 
at Los Alamos National Laboratory is a compact high-performance 
free- electron laser (FE). The design of the AFEL integrates our 
most advanced accelerator and wiggler components. The 1.2-m- 
long accelerator produces a high-brightness electron-beam 
(e-beam) of 200- to 300-A peak current with an energy of 20 
MeV. The beamline incorporates variable permanent-magnet 
quadrupoles and dipoles for electron beam transport. The AFEL 
will ultimately use 10- to 20-cm-long slotted-tube pulsed microwig- 
glers having a period of 3-mm to 1-cm. In this paper, we shall 
present the design of the e-beam transport line and discuss the 
various design considerations involved. 7 refs., 5 figs., 3 tabs. 


1552 (LA-UR-91-3239) Wiggler field measurements and 
corrections using the pulsed wire technique. Preston, D.W.; 
Warren, R.W. Los Alamos National Lab., NM (United States). 
[1991]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9108118-25: 13. 
international free-electron laser (FEL) conference, Santa Fe, NM 
(United States), 25-30 Aug 1991). Order Number DE92002440. 
Source: OSTI; NTIS; GPO Dep. : 

We have performed magnetic field measurements on permanent- 
magnet wigglers using the pulsed wire technique. The first and 
second integrals of the field were directly measured, and the field 
was determined by differentiating the first integral. The pulsed wire 
technique permits the rapid accumulation of data and the identifica- 
tion of defective wiggler magnets. Magnet defects of different types 
can be distinguished and compensated for by attaching small, ap- 
propriately oriented magnets to each defective magnet. We have 
made major improvements in the fields using these techniques. 4 
rets., 4 figs. 


1553 (LA-UR-91-3340) Automation from pictures: Pro- 
ducing real time code from a state transition diagram. Kozubal, 
A.J. Los Alamos National Lab., NM (United States). [1991]. 3p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-911116—2: Inter- 
national conference on accelerator and large experimental physics 
control systems, Tsukuba (Japan), 11-15 Nov 1991). Order Number 
DE92002466. Source: OSTI; NTIS; GPO Dep. 

The state transition diagram (STD) model has been helpful in the 
design of real time software, especially. with the emergence of 
graphical computer aided software engineering (CASE) tools. Nev- 
ertheless, the translation of the STD to real time code has in the 
past been primarily a manual task. At Los Alamos we have auto- 
mated this process. The designer constructs the STD using a 
CASE tool (Cadre Teamwork) using a special notation for events 
and actions. A translator converts the STD into an intermediate 
state notation language (SNL), and this SNL is compiled directly 
into C code (a state program). Execution of the state program is 
driven by external events, allowing multiple state programs to 
effectively share the resources of the host processor. Since the de- 
sign and the code are tightly integrated through the CASE tool, the 
design and code never diverge, and we avoid design obsoles- 
cence. Furthermore, the CASE tool automates the production of 
formal technical documents from the graphic description encapsu- 
lated by the CASE tool. 10 refs., 3 figs. 


1554 (LA-UR-91-3386) Electron beam transport studies 
for the APLE experiment. McVey, B.D.; Browman, M.J.; Carlisten, 
B.E.; Takeda, H. Los Alamos National Lab., NM (United States). 
[1991]. 15p. Sponsored by Department of Defense, Washington, 
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DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9108118-28: 13. international free-electron laser (FEL) conference, 
Santa Fe, NM (United States), 25-30 Aug 1991). Order Number 
DE92002542. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The Average Power Laser Experiment (APLE) is a 10 um FEL 
experiment that is configured as a Single Accelerator Master Oscil- 
lator Power Amplifier (SAMOPA). The performance of the device is 
dependent upon high brightness electron beam transport through 
bends, bunchers, two wigglers, and intervening magnetic matching 
sections. Electron beam transport simulations of the APLE layout 
are presented, and the various design trade-offs and underlying 
physics of the APLE device is discussed. 12 refs., 6 figs., 2 tabs. 


1555 (LA-UR-91-3400) Development of a low intensity 
current monitor system. Gallegos, F.R. Los Alamos National 
Lab., NM (United States). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9110118-1: Accelerator instrumentation workshop, New- 
port News, VA (United States), 28-31 Oct 1991). Order Number 
DE92002530. Source: OSTI; NTIS; GPO Dep. 

This report documents the development of a current transformer 
system used to measure pulsed ion beam currents with a wide dy- 
namic intensity range (nA to mA, and factor of 10°). Peak beam 
currents at the LAMPF accelerator typically range from 100 to nA 
to 40 mA with pulse widths varying from 30 to 1000 us. Signal 
conditioning of the peak current output provides an average current 
readout with a range of 1 nA to 2 mA, noise of approximately +0.5 
nA, and accuracy of +0.1%. Since the system has proved stable 
and highly reliable, calibration is performed yearly. The prototype 
unit was built in 1985 and the final production unit was completed 
in early 1989. 5 refs., 14 figs. 


1556 (LA-UR-91-3417) A virtual control panel configura- 
tion tool for the X-window system. Hill, J.O.; Dalesio, L.R.; 
Kerstiens, D.M. Los Alamos National Lab., NM (United States). 
[1991]. 8p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-911116—1: 
International conference on accelerator and large experimental 
physics control systems, Tsukuba (Japan), 11-15 Nov 1991). Order 
Number DE92002527. Source: OSTI; NTIS; GPO Dep. 

Computer Graphics Workstations are becoming increasingly pop- 
ular for use as virtual process control and read back panels. The 
workstations’s CRT, keyboard, and pointing device are used in 
concert to produce a display that is in essence a control panel, 
even if actual switches and gauges are not present. The code be- 
hind these displays is most often specific to one display and not 
reusable for any other display. Recently, programs have been writ- 
ten allowing many of these virtual control panel displays to be 
configured without writing additional code. This approach allows the 
initial programming effort to be reapplied to many different display 
instances with minimal effort. These programs often incorporate 
many of the features of a graphics editor, allowing a pictorial model 
of the process under control to be incorporated into the control 
panel. We have just finished writing a second generation software 
system of this type for use with the X-window system and the Ex- 
perimental Physics and Industrial Control System (EPICS). This 
paper describes the primary features of our software, the frame- 
work of our design, and our observations after initial installation. 


1557 (LBL-29946) Commissioning experiences of the 
ALS booster synchrotron. Kim, C. Lawrence Berkeley Lab., CA 
(United States). May 1991. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-910505-408: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) particle accelerator conference (PAC), San Fran- 
cisco, CA (United States), 6-9 May 1991). Order Number 
DE92000861. Source: OSTI; NTIS; INIS; GPO Dep. 

Installation of the ALS booster synchrotron proper was completed 
on April 30, 1991, and commissioning has just begun. Circulating 
beam around the booster was observed on the first day of opera- 
tion, May 3, 1991. The beam was visible for about 400 turns. In this 
paper we describe the status and commissioning experience of the 
1.5-GeV electron synchrotron accelerator. 14 refs., 2 figs., 4 tabs. 


1558 (LBL-29987) Laser diagnostics of H~ formation in a 
magnetic multicusp ion source. Young, A.T.; Chen, P.; Kunkel, 


W.B.; Leung, K.N.; Li, C.Y.; Stutzin, G.C. Lawrence Berkeley Lab., 
CA (United States). May 1991. 3p. Sponsored by USDOE, Wasbh- 
ington, DC (United States); Department of Defense, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
910505412: 1991 Institute of Electrical and Electronics Engineers 
(IEEE) particle accelerator conference (PAC), San Francisco, CA 
(United States), 6-9 May 1991). Order Number DE92000940. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The populations of ground electronic state atomic hydrogen and 
ground electronic state, vibrationally-rotationally excited hydrogen 
molecules in a negative hydrogen ion source discharge have been 
measured using vacuum ultraviolet (VUV) laser absorption spec- 
troscopy. Vibrational states up to v=8 and rotational levels as high 
as J=15 have been measured. The measurements have been 
made under a range of discharge conditions. The complete vibra- 
tional population distribution for v=1-8, J=1 has been obtained. The 
vibrational distribution appears to be thermalized and does not ex- 
hibit a “plateau” at the higher vibrational levels, in contrast to most 
models of this system. In contrast, the high rotational states are 
populated suprathermally. These determinations indicate that rota- 
tionally excited molecules may play an important role in the 
production of H™™® in these sources. 5 refs., 5 figs. 


1559 (LBL-30524) High speed data transmission for the 
SSC solenoidal detector. Leskovar, B. Lawrence Berkeley Lab., 
CA (United States). 24 Apr 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-911106-2: Nuclear science symposium, Santa Fe, NM 
(United States), 5-9 Nov 1991). Order Number DE92002306. 
Source: OSTI; NTIS; GPO Dep. 

High speed data transmission using fiber optics for the Super- 
conducting Super Collider solenoidal detector has been studied. 
The solenoidal detector system will consist of nine subsystems in- 
volving more than a total 10” channels of readout electronics. 
Consequently, a new high performance data acquisition system, in- 
corporating high-speed optical fiber networks, will be required to 
process this large quantity of data. 15 refs., 3 figs., 1 tab. 


1560 (LBL-30938) Tests of a model pole assembly for the 
ALS U5.0 undulator. Hassenzahl, W.V. (Lawrence Berkeley Lab., 
CA (United States)); Hoyer, E.; Savoy, R. Lawrence Berkeley Lab.., 
CA (United States). Jun 1991. 32p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE92000720. Source: OSTI; NTIS; INIS; GPO Dep. 

The ALS insertion devices must meet very tight requirements in 
terms of field quality and field strength. Even though the ability to 
calculate the performance of a hybrid insertion device has im- 
proved considerably over the past few years, a model pole was 
assembled to test the ALS U5.0 undulator geometry and to verify 
the calculations. The model pole consists of a half period of the 
periodic structure of the insertion device with mirror plates at the 
midplane and at the zero-field, half-period planes. A Hall probe 
was used to measure the vertical component of the field near the 
midplane of the model as a function of gap and transverse 
position. Because of the tight field quality requirements the ALS in- 
sertion devices are designed to permit several types of correction, 
including the capability of adding magnetic material or iron at sev- 
eral locations to boost or buck the field. This correction capability 
was evaluated during our tests. The model is described and details 
of the test results are discussed, including the fact that the mea- 
sured peak field is several percent higher than the calculated 
value, which is based on the measured magnetization of the blocks 
used in the model. 8 refs., 20 figs., 5 tabs. 


1561 (RAL—91-052) The IRIS neutron guide: options for 
the future. Benassi, P.; Carlile, C.J. Rutherford Appleton Lab., 
Chilton (United Kingdom). Jul 1991. 28p. Order Number 
DE92605403. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of the present work is to study the feasibility of various 
ideas for further improving the performance of the IRIS neutron 
guide on the ISIS pulsed neutron source. The study aims to 
increase the intensity of the transmitted neutron beam in the wave- 
length range available at present (ie 2A to 20A) and to extend the 
wavelength range available to shorter wavelengths whilst maintain- 
ing the low transmission of fast neutrons and gamma rays enjoyed 
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with the present geometry. A Monte Carlo computer simulation pro- 
gram was used to assess the efficiency of various geometrical 
options and the effect of using different reflecting surfaces. (au- 
thor). 


1562 (SAND-91-2036C) Beam-turning magnet design and 
test for the Recirculating Linear Accelerator. Crow, J.T. (Sandia 
National Labs., Albuquerque, NM (United States)); Platt, R.C. San- 
dia National Labs., Albuquerque, NM (United States). [1991]. 5p. 
Sponsored by Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9106276-2: 
Charged particle beam conference, Silver Springs, MD (United 
States), 25-27 Jun 1991). Order Number DE92002008. Source: 
OSTI; NTIS; GPO Dep. 

We have designed and tested a system for applying a ramped 
vertical magnetic field for turning the electron beam in the IFR Re- 
circulating Linear Accelerator. The field is highly uniform over two 
Gaussian beam radii, and can be adjusted for a large radial gradi- 
ent for increased energy bandwidth. The system includes shielding 
of the current-carrying rods to protect the pulser from REB induced 
fields and to reduce the effect of REB images on the beam trans- 
port to negligible levels. The system has been tested on the IBEX 
accelerator with > 95% peak current transport and > 90% charge 
transport through a 90° turn. 2 refs., 6 figs. 


1563 (SLAC-375, pp. 4-24) Building 919 floor stability. 
Pendzick, A. (Brookhaven National Lab., Upton, NY (United 
States)); Karl, F.; Mills, J.; Sullivan, J. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Oct 1990. (CONF- 
8907190—: 1. international workshop on accelerator alignment, 
Stanford, CA (United States), 31 Jul - 2 aug 1989). In Proceedings 
of the first international workshop on accelerator alignment. 322p. 
Order Number DE91007297. Source: OSTI; NTIS; INIS. 

The g-2 ring is to be installed in the old 80 inch Bubble Chamber 
high bay. The ring is approximately 50 feet diameter, consists of 
30° segments weighing 50 tons apiece and supported near their 
ends. Since the value of the muon magnetic moment depends 


heavily on knowing the effective field integral of the ring, a study 
was implemented to determine how the ring survey data varied 
with time and what factors may contribute to changes in the survey 
data. 


1564 (SLAC-—375, pp. 213-222) Finding the magnetic cen- 
ter of a quadrupole to high resolution. Fischer, G.E. (Stanford 
Linear Accelerator Center, CA (United States)); Cobb, J.K.; Jensen, 
D.R. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1990. DOE Contract AC03-76SF00515. (CONF- 
8907190—: 1. international workshop on accelerator alignment, 
Stanford, CA (United States), 31 Jul - 2 aug 1989). In Proceedings 
of the first international workshop on accelerator alignment. 322p. 
Order Number DE91007297. Source: OSTI; NTIS; INIS. 

In a companion proposal it is proposed to align quadrupoles of a 
transport line to within transverse tolerances of 5 to 10 microme- 
ters. Such a proposal is meaningful only if the effective magnetic 
center of such lenses can in fact be repeatably located with re- 
spect to some external mechanical tooling to comparable accuracy. 
It is the purpose of this note to describe some new methods and 
procedures that will accomplish this aim. It will be shown that these 
emthods are capable of yielding greater sensitivity than the more 
traditional methods used in the past. The notion of the nodal point 
is exploited. 


1565 (SLAC/AP-91) X-Y spacial distribution experiments 
with Parmela or, what | did on my summer vacation. Houston, 
J.R. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Aug 1991. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. Order Number 
DE92002016. Source: OSTI; NTIS; INIS; GPO Dep. 

Experiments using the Parmela simulation program predict that 
the potentially uneven spacial distributions in the electron beam 
generated by laser emission from the photo cathode gun has no 
appreciable effect on the beam outcome when compared to a the 
more uniform thermionic gun. 23 figs., 4 tabs. 


1566 (SLAC-TN-91-3) Neutron dosimetry at SLAC: Neu- 
tron sources and instrumentation. Liu, J.C.; Jenkins, T.M.; 


McCall, R.C.; Ipe, N.E. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Oct 1991. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
Order Number DE92002223. Source: OSTI; NTIS; INIS; GPO Dep. 

This report summarizes in detail the dosimetric characteristics of 
the five radioisotopic type neutron sources (®PuBe, 252Ct, 
238PuB, 8PuF,, and 7°PuLi) and the neutron instrumentation 
(moderated BF3 detector, Anderson-Braun (AB) detector, AB rem- 
meter, Victoreen 488 Neutron Survey Meter, Beam Shut-Off 
lonization Chamber, '*C plastic scintillator detector, moderated in- 
dium foil detector, and moderated and bare TLDs) that are 
commonly used for neutron dosimetry at the Stanford Linear Accel- 
erator Center (SLAC). 36 refs,. 19 figs. 


1567 (SLAC-TN-91-11) Radiological aspects of the SSRL 
3 GeV injector. Ipe, N. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Sep 1991. 127p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(SSRL-M—178). Order Number DE92002222. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes the shielding of the injector, results of 
radiation measurements, the personnel protection system, the 
beam containment system, the area monitoring, administrative con- 
trols and procedures, operator training and personnel dosimetry. In 
addition, other radiological aspects of the injector such as muons, 
air activation, toxic gases, induced activity and skyshine are dis- 
cussed. 79 refs., 18 figs., 13 tabs. 


1568 (SSCL-457) New design concepts for ferrite-tuned 
low-energy-booster cavities. Schaffer, G. Superconducting Super 
Collider Lab., Dallas, TX (United States). May 1991. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-910505-426: 1991 Institute of Electrical and 
Electronics Engineers (IEEE) particle accelerator conference 
(PAC), San Francisco, CA (United States), 6-9 May 1991). Order 
Number DE92002855. Source: OSTI; NTIS; INIS; GPO Dep. 

The design concepts for ferrite-tuned accelerating cavities dis- 
cussed in this paper differ from conventional solutions using thick 
ferrite toroids for frequency tuning. Instead, tuners consisting of an 
array of ferrite-loaded striplines are investigated. These promise 
more efficient cooling and higher operational reliability. Layout ex- 
amples for the SSC-LEB rf system are presented (tuning range 47.5 
to 59.8 MHz, repetition frequency 10 Hz). 15 refs., 4 figs., 1 tab. 


1569 (SSCL-489) Mechanical and electromagnetic design 
of the SSC QSE101 quadrupole ends. Orrell, D. (Superconduct- 
ing Super Collider Lab., Dallas, TX (United States)); Nobrega, F-.; 
Lilly, J.; Snitchler, G.; Jayakumar, J.; Venkatraman, V.; Brandt, J.S. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
Jun 1991. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-910662-10: 12. 
international conference on magnet technology, Leningrad (USSR), 
23-28 Jun 1991). Order Number DE92002851. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The SSC collider magnets feature grouped ends in which cables 
of a particular coil remain stacked together as they are gent 
around the end. methods have been developed to form the ends in 
such a way that mechanical stresses are lowered and field quality 
is optimized. This paper discusses techniques of end turn design 
and presents calculations of harmonics and peak fields for the 
SSC quadrupole QSE101. 5 refs., 9 figs. 


1570 (SSCL-492) Test results of BNL bullt 40-mm aper- 
ture, 17-m-long SSC collider dipole magnets. Kuzminski, J. 
(Superconducting Super Collider Lab., Dallas, TX (United States)); 
Bush, T.; Coombes, R.; Devred, A.; DiMarco, J.; Goodzeit, C.; 
Puglisi, M.; Radusewicz, P.; Sanger, P.; Schermer, R.; Tompkins, 
J.C.; Wolf, Z.; Yu, Y.; Zheng, H.; Ogitsu, T.; ASuperconducting Su- 
per Collider Lab., Dallas, TX (United States). Jun 1991. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-910662-9: 12. international 
conference on magnet technology, Leningrad (USSR), 23-28 Jun 
1991). Order Number DE92002852. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Eleven 17 m long, 40 mm aperture SSC R&D superconducting 
collider dipole magnets, built at BNL, have been extensively tested 
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at BNL and Fermilab during 1990-91. Quench performance of 
these magnets and details of their mechanical behavior are pre- 
sented. 7 refs., 5 figs. 


1571 (SSCL-505) LEB tuner made out of titanium alloy. 
Goren, Y.; Campbell, B. Superconducting Super Collider Lab., Dal- 
las, TX (United States). Sep 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE92001931. Source: OSTI; NTIS; INIS; GPO Dep. 

A proposed design of a closed shell tuner for the LEB cavity is 
presented. The tuner is made out of Ti alloy which has a high elec- 
trical resistivity as well as very good mechanical strength. Using 
this alloy results in a substantial reduction in the eddy current heat- 
ing as well as allowing for faster frequency control. 9 figs. 


1572 (SSCL-Preprint-3) 10 Hz resonant LEB magnet 
power supply system current regulation design. Tacconi, E.; 
Jach, C.; Winji, R. Superconducting Super Collider Lab., Dallas, TX 
(United States). Nov 1991. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC35-89ER40486. (CONF- 
911106-10: IEEE nuclear science symposium, Santa Fe, NM 
(United States), 5-9 Nov 1991). Order Number DE92002997. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Low Energy Booster (LEB) power system has to operate in 
either of two modes, 10 Hz biased sine wave and a linear ramp 
mode. The maximum and minimum current flowing through the 
magnets has to be regulated, in both operational modes, within 
100 ppm of the actual current. The current regulation design for 10 
Hz biased sine wave operation mode is described in this paper. 
Two current loops are used to regulate the 10 Hz a-c current am- 
plitude and the d-c current mean value. The regulation features 
include similar dynamic behavior for both loops and minimum inter- 
action between them. The total system has been simulated and the 
results are presented. 6 refs., 9 figs. 


1573 (UCRL-JC—108662) The LLNL computer contro! sys- 
tem. Roberts, M.L. Lawrence Livermore National Lab., CA (United 
States). 3 Oct 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9110258— 
2: Symposium of northeastern accelerator personnel, Albuquerque, 
NM (United States), 15-19 Oct 1991). Order Number DE92002159. 
Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) has imple- 
mented a computer control system for operation of an FN tandem 
accelerator. The control software utilized is the Thaumaturgic Auto- 
mated Control Logic (TACL) written by the Continuous Electron 
Beam Accelerator Facility and co-developed with LLNL. Details of 
the design philosophy, hardware configuration, control software, 
and special control algorithms will be presented. 2 refs., 4 figs. 


4304 Storage Rings 
Refer also to citation(s) 1468, 1471, 1472, 1474, 1477, 2014 


1574 (ANU/APS/TM-8, pp. 7-11) Status report on the Ad- 
vanced Photon Source, Spring 1990. Moncton, D.E. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Oct 1990. (CONF-9003154—: Workshop on 
atomic physics at the Advanced Photon Source, Argonne, IL 
(United States), 23-30 Mar 1990). In Atomic physics at the Ad- 
vanced Photon Source: Workshop report. Proceedings. 416p. 
Order Number DE91007794. Source: OSTI; NTIS; INIS. 

The Advanced Photon Source (APS) at Argonne National Labo- 
ratory has been designed as a national user facility for 
synchrotron-radiation researchers from industry, universities, and 
national laboratories. In fact, the APS user community has been an 
important source of guidance and expertise throughout the 
project’s planning cycle. By providing x-ray beams more brilliant 
than those currently available, the APS promises to play a sub- 
stantial role in any discipline where knowledge of the structure of 
matter is important, from basic research in materials and chemistry 
to condensed-matter physics, biology, and medical applications. 
The science now in progress at existing synchrotron-radiation. facili- 
ties, and the science being proposed for the APS, underlie virtually 
all modem teehnologies. In February of 1986, a conceptual design 
report (CDR) was issued detailing plans for a next-generation 


synchrotron-radiation machine, the 6-GeV Synchrotron X-ray 
Source. In April of 1987, a second CDR formalized the design of 
the 7-GeV Advanced Photon Source. That design has been refined 
and carried forward to its current level of construction readiness. 
On the eve of ground-breaking ceremonies, a review of APS status 
iS appropriate. 


1575 (ANL/APS/TM-8, pp. 59-122) The Advanced Light 
Source: A new 1.5 GeV synchrotron radiation facility at the 
Lawrence Berkeley Laboratory. Schiachter, F. (Lawrence Berke- 
ley Lab., CA (United States)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Oct 
1990. (CONF-9003154—: Workshop on atomic physics at the Ad- 
vanced Photon Source, Argonne, IL (United States), 23-30 Mar 
1990). In Atomic physics at the Advanced Photon Source: Work- 
shop report. Proceedings. 416p. Order Number DE91007794. 
Source: OSTI; NTIS; INIS. 

The Advanced Light Source (ALS), presently under construction 
at the Lawrence Berkeley Laboratory, will be the world’s brightest 
synchrotron-radiation source of ultraviolet and soft x-ray photons 
when it opens its doors to users in April 1993. The ALS is a third- 
generation source that is based on a low-emittance electron 
storage ring, optimized for operation at 1.5 GeV, with long straight 
sections for insertion devices. Its naturally short pulses are ideal 
for time-resolved measurements. Undulators will produce high- 
brightness beams from below 10 eV to above 2 keV; wigglers will 
produce high fluxes of harder x-rays to energies above 10 keV. 
The ALS will support an extensive research program in a broad 
spectrum of scientific and technological areas. The high brightness 
will open new areas of research in the materials sciences, such as 
spatially resolved spectroscopy (spectromicroscopy). Biological ap- 
plications will include x-ray microscopy with element-specific 
sensitivity in the water window of the spectrum where water is 
much more transparent than protein. The ALS will be an excellent 
research tool for atomic physics and chemistry because the high 
flux will allow measurements to be made with tenuous gas-phase 
targets. Undulator radiation can excite the K shell of elements up 
to silicon and the L shell of elements up to krypton, and wiggler ra- 
diation can excite the L shell of nearly every element. The ALS will 
operate as a national user facility; interested scientists are encour- 
aged to contact the ALS Scientific Program Coordinator to explore 
their scientific and technological research interests. 


1576 (ANUAPS/TM-8, pp. 123-143) RIKEN-JAERI 8-GeV 
synchrotron radiation project - SPring-8. Awaya, Yohko (Inst. of 
Physical and Chemical Research, Saitama (Japan)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Oct 1990. (CONF-9003154—: Workshop on 
atomic physics at the Advanced Photon Source, Argonne, IL 
(United States), 23-30 Mar 1990). In Atomic physics at the Ad- 
vanced Photon Source: Workshop report. Proceedings. 416p. 
Order Number DE91007794. Source: OSTI; NTIS; INIS. 

The plan of an 8-GeV synchrotron radiation facility, which is 
called SPring-8 (Super Photon Ring-8GeV), had been proposed by 
Science and Technology Agency (STA) in Japan and it was de- 
cided that its construction would be started from April 1990. An 
atomic physics group in Japan had the first meeting in December 
1988 to discuss the future studies of atomic physics and related 
problems at SPring-8 and plans of research and development (R 
and D) for them. Their report was published in May 1990. In this 
report, an outline of SPring-8 is described. Results of the discus- 
sions of Japanese working group of atomic physics and the 
present status of R and D of this group will be presented by M. 
Kimura in this workshop. 


1577 (ANL/APS/TM-8, pp. 200-226) Beam-line considere- 
tions for experiments with highly-charged ions. Johnson, B.M. 
(Brookhaven National Lab., Upton, NY (United States)). Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Oct 1990. DOE Contract ACO2-76CH00016. 
(CONF-9003154—: Workshop on atomic physics at the Advanced 
Photon Source, Argonne, IL (United States), 23-30 Mar 1990). In 
Atomic physics at the Advanced Photon Source: Workshop report. 
Proceedings. 416p. Order Number DE91007794. Source: OSTI; 
NTIS; INIS. 
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The APS offers exciting possibilities for a bright future in x-ray 
research. For example, measurements on the inner-shell photoion- 
ization of ions will be feasible using stored ions in ion traps or ion 
beams from an electron-cyclotron-resonance ion source, or per- 
haps even a heavy-ion storage ring. Such experiments with ionic 
targets are the focus for the APS. The performance of beam lines 
X26C, X26A, and X17 on the x-ray ring of the National Syn- 
chrotron Light Source will be discussed as specific examples of 
beam-line design considerations. 


1578 (ANL/APS/TM-8, pp. 227-271) Spectral characteris- 
tics of insertion device sources at the Advanced Photon 
Source. Viccaro, P.J. (Argonne National Lab., IL (United States)). 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Oct 1990. (CONF-9003154—-: 
Workshop on atomic physics at the Advanced Photon Source, Ar- 
gonne, IL (United States), 23-30 Mar 1990). In Atomic physics at 
the Advanced Photon Source: Workshop report. Proceedings. 
416p. Order Number DE91007794. Source: OST]; NTIS; INIS. 

The 7-GeV Advanced Photon Source (APS) synchrotron facility 
at Argonne National Laboratory will be a powerful source of hard x- 
rays with energies above 1 keV. In addition to the availability of 
bending magnet radiation, the storage ring will have 35 straight 
sections for insertion device (ID) x-ray sources. The unique spec- 
tral properties and flexibility of these devices open new possibilities 
for scientific research in essentially every area of science and tech- 
nology. Existing and new techniques utilizing the full potential of 
these sources, such as the enhanced coherence, unique polariza- 
tion properties, and high spectral brilliance, will permit experiments 
not possible with existing sources. In the following presentation, 
the spectral properties of ID sources are briefly reviewed. A sum- 
mary of the specific properties of sources planned for the APS 
storage ring is then presented. Recent results for APS prototype ID 
sources are discussed, and finally some special x-ray sources un- 
der consideration for the APS facility are described. 


1579 (ANU/APS/TM-8, pp. 298-317) Atomic physics with 
new synchrotron radiation: Report trom the Japanese working 
group. Kimura, Masahiro (Osaka Univ. (Japan)). Argonne National 
Lab., IL (United States). Advanced Photon Source Accelerator Sys- 
tems Div. Oct 1990. (CONF-9003154—: Workshop on atomic 
physics at the Advanced Photon Source, Argonne, IL (United 
States), 23-30 Mar 1990). In Atomic physics at the Advanced Pho- 
ton Source: Workshop report. Proceedings. 416p. Order Number 
DE91007794. Source: OSTI; NTIS; INIS. 

The construction of a new photon facility, SPring-8, is being 
started this year in Harima, Japan, and the first photon beam is to 
be supplied to users in 1998. As a next generation photon source, 
this facility will rely mainly upon insertion devices like the APS. The 
source has two characteristic features. One is that the photon flux 
is very powerful. In atomic physics target density is often very di- 
lute, and, in many cases, coincidence measurement is desirable to 
get more definite conclusions. Only with the advent of an intense 
photon source such studies become tractable and will compensate 
a thin target density. Another feature is that it can yield photons as 
high as one hundred or two hundred keV. Since the K-edge of ura- 
nium is about 120 keV, the new source can be used to ionize even 
the innermost shell of the heaviest element. In order to discuss the 
possible projects in the field of atomic physics with these new pho- 
ton sources, a group was organized in December 1988. The 
following themes have been discussed (multiply charged ion is ab- 
breviated to MCI): (1) spectroscopy of atoms and molecules; (2) 
photoionization of ions (inclusive of MCI); (3) MCl-trap (spec- 
troscopy of MCI, cold MC! piasma); (4) collisions of very slow MCI; 
(5) electronic and atomic structures of microclusters; and (6) 
plasma. 


1580 (BNL-46615) Storage ring development at the Na- 
tional Synchrotron Light Source. Krinsky, S.; Bittner, J.; 
Fauchet, A.M.; Johnson, E.D.; Keane, J.; Murphy, J.; Nawrocky, 
R.J.; Rogers, J.; Singh, O.V.; Yu, L.H. Brookhaven National Lab., 
Upton, NY (United States). Sep 1991. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-8908288-—1: United States Particle Accelerator School, Up- 
ton, NY (United States), Aug 1989). Order Number DE92002064. 
Source: OSTI; NTIS; INIS; GPO Dep. 


This report contains papers on the following topics: Transverse 
Beam Profile Monitor; Bunch Length Measurements in the VUV 
Storage Ring; Photoelectric Effect Photon Beam Position Monitors; 
RF Receivers for Processing Electron Beam Pick-up Electrode Sig- 
nals; Real-Time Global Orbit Feedback Systems; Local Orbit 
Feedback; Active Interlock System for High Power Insertion De- 
vices in the X-ray Ring; Bunch Lengthening Cavity for the VUV 
Ring; SXLS Storage Ring Design. 


1581 (DESY-91-071) Theory of multi-bunch feedback sys- 
tems. Kohaupt, R.D. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jun 1991. 25p. Order Number DE92727456. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this article the theory of multibunch feedback systems is de- 
veloped in a rigorous way including the fact that the elements of 
feedback systems are localized in the ring. The results of the the- 
ory which can be used for any strength of the systems are the 
base for the multibunch feedback systems for PETRA and HERA, 
already tested successfully in PETRA. (orig.). 


1582 (INIS-mf-12970, pp. 17) Electron-proton collisions at 
the HERA storage ring. Fluegge, G. (Inst. fuer Physik, RWTH 
Aachen, Aachen, (Germany, F.R.)). Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251—: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). in 41st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HERA STORAGE RING/ 
research programs; HERA STORAGE RING/specifications; GEV 
RANGE 100-1000; SPECIFICATIONS 


1583 (SLAC-375, pp. 37-72) Alignment and geodesy for 
the ESRF project. Roux, D. (European Synchrotron Radiation Fa- 
cility, Grenoble (France)). Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190—: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

New generation accelerators and storage rings for synchrotron 
radiation require ever increasing precision of alignment, precision 
which moreover must be preserved over a maximum length of 
time. The use of ever smaller beam dimensions, and ever narrower 
vacuum chambers leads the magnet positioning tolerances to be 
reduced to a minimum. Thus, unlike in the past, annual realign- 
ment due to progressive deterioration of the ground stability can no 
longer be envisaged. Permanent monitoring of the ground stability 
must be guaranteed and its effects compensated, as soon as 
significant deterioration is recorded. It is this viewpcint that has dic- 
tated the choices made by ESRF in the field of alignment and 
monitoring. 


1584 (SLAC-375, pp. 101-127) The geodetic approach for 
HERA. Loeffler, F. (Deutsches Elektronen Synchrotron, Hamburg 
(West Germany)); Schwarz, W. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Oct 1990. (CONF-8907190-: 1. 
international workshop on accelerator alignment, Stanford, CA 
(United States), 31 Jul - 2 aug 1989). In Proceedings of the first in- 
ternational workshop on accelerator alignment. 322p. Order 
Number DE91007297. Source: OSTI; NTIS; INIS. 

At DESY in Hamburg the electron-proton-collider HERA is under 
construction. It consists of two independent storage rings designed 
for 30 GeV electrons and 820 GeV protons. The demanded rela- 
tive accuracy of some tenths of a millimeter can be achieved by 
specific alignment techniques and survey equipment. Methods and 
first results are described. 


1585 (SLAC-375, pp. 232-246) Referencing the magnetic 
axis for HERA’s superconducting magnets. Loeffler, F. 
(Deutsches Elektronen Synchrotron, Hamburg (West Germany)). 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Oct 1990. (CONF-8907190—: 1. international workshop on 
accelerator alignment, Stanford, CA (United States), 31 Jul - 2 aug 
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1989). In Proceedings of the first international workshop on accel- 
erator alignment. 322p. Order Number DE91007297. Source: 
OSTI; NTIS; INIS. 

For the alignment of the superconducting magnets of HERA the 
survey datums have to be referenced to the magnetic axis and the 
direction of the magnetic field. For the alignment of the supercon- 
ducting magnets of HERA /1/each magnet can be equipped with 
two survey platforms. They are attached to the side of the mag- 
nets. Reference points for these platforms are screws, which are 
prealigned by the manufacturer. Three radial screws define a 
plane, which gives the position of the survey point with respect to 
the geometrical axis and the role and yaw of the survey platform. 
Two vertical screws, on which the platform rests upon, provide the 
fixed-points for the height and the pitch of the survey platform. The 
azimuthal orientation is achieved by two horizontal screws, which 
locate a finger of the platform. 


1586 (SLAC-375, pp. 247-253) SSC long dipole internal 
alignment from beam to fiducials. Pellissier, P.F. (P and S 
Enterprises Ltd., Denver, CO (United States)). Stanford Linear Ac- 
celerator Center, Menlo Park, CA (United States). Oct 1990. 
(CONF-8907190—: 1. international workshop on accelerator align- 
ment, Stanford, CA (United States), 31 Jul - 2 aug 1989). In 
Proceedings of the first international workshop on accelerator align- 
ment. 322p. Order Number DE91007297. Source: OSTI; NTIS; 
INIS. 

The SSC long dipole cold mass is 56 feet long, 11 inches in di- 
ameter, weighs 16,000 Ib. The center of the magnetic field can be 
assumed to be located at the center of the iron yoke. The 1 1/8 
inch diameter beam tube is not accurately located at the center of 
the cold mass, but it can be assumed to remain in its installed lo- 
cation. The alignment task consists of assuring that, with respect to 
accessible external fiducials, the center of the magnetic field is ev- 
erywhere in its correct position within + 0.020 inches including a 
3.2 mm saitta and that the average V-plane is correct to within + 1 
milliradian. The essential larger issue is that, once aligned, the 
dipole must stay in alignment throughout its 20 year life. This life 
includes cooldowns, handling, transportation, installation, and nor- 
mal operation. After installation in the ring, no verification of correct 
internal alignment is possible. 
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1587 (IS—5058) Review of progress in quantitative NDE: 
Abstracts. Ames Lab., IA (United States). [1991]. 198p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States); National Science Foun- 
dation, Washington, DC (United States); National inst. of Standards 
and Technology, Gaithersburg, MD (United States); Departmen 
DOE Contract W-7405-ENG-82. (CONF-9107112—Absts.: Review 
of progress in quantitative nondestructive evaluation (NDE), 
Brunswick, ME (United States), 28 Jul - 2 aug 1991). Order Num- 
ber DE92001762. Source: OSTI; NTIS; INIS; GPO Dep. 

This booklet is composed of abstracts from papers submitted at 
a meeting on quantitative NDE. A multitude of topics are discussed 
including analysis of composite materials, NMR uses, x-ray instru- 
ments and techniques, manufacturing uses, neural networks, eddy 
currents, stress measurements, magnetic materials, adhesive 
bonds, signal processing, NDE of mechanical structures, tomogra- 
phy,defect sizing, NDE of plastics and ceramics, new techniques, 
optical and electromagnetic techniques, and nonlinear techniques. 
(GHH) 
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Refer also to citation(s) 51, 256, 394, 1149, 1164, 1175, 1520, 
1524, 1525, 1526, 1527, 1528, 1530, 1531, 1532, 1533, 1534, 
1535, 1536, 1537, 1538, 1539, 1559, 1566, 1667, 1729, 1730, 
1731, 1900, 1979, 1989, 1990, 1994, 1996, 1997, 2129, 2130, 
2136, 2147, 2259, 2267, 2272, 2538, 2602 


1588 (BfS-ISH-141/90) Biological indicators for radiation 
exposure. Thymidine concentration in human serum as 'bio- 
logical dosemeter'?. Stamm-Meyer, A. (Bundesamt fuer 


Strahlenschutz, Neuherberg (Germany). Inst. fuer Strahlenhy- 
giene); Stanek, H.; Boegl, K.W. Bundesamt fuer Strahlenschutz, 
Neuherberg (Germany). Inst. fuer Strahlenhygiene. Sep 1990. 
102p. (In German). Order Number DE92721603. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The in vivo test of blood from partial and whole-body irradiated 
patients revealed no strict differences in radiosensitivity in correla- 
tion to the dose, only tendencies for radiation-effects. The serum 
thymidine concentration appeared to be also dependent on non- 
investigated factors, such as diseases and previous therapies. 
Therefore, the suitability of thymidine concentration in blood as a 
‘biochemical dosimeter’ could not be demonstrated. (orig.). 


1589 (BONN-IR-91-14) Studies on the prototype of the 
transition-radiation detector for the Zeus experiment. Munde, 
A. Bonn Univ. (Germany). Physikalisches Inst.; Bonn Univ. (Ger- 
many). Mathematisch-Naturwissenschaftliche Fakultaet. Apr 1991. 
45p. (In German). Order Number DE92727172. Source: OSTI:; 
NTIS (US Sales Only); INIS. 

The Zeus detector is currently being built for HERA at Hamburg. 
One part of the inner detector is the transition radiation detector 
(TRD). It will identify single electrons inside hadronic jets of deep 
inelastic ep-collisions. To test the chamber performance and to im- 
prove mechanical tools, a prototype of the smallest detector modul 
(TRD-1) was built. The gasgain of this prototype was measured 
under several high voltage conditions. The gasgain is about 
1.5x10° up to 8x10° in Argon/Methane 90/10. To test the function 
of this prototype, the test beam facility at the Bonn 2.5 GeV elec- 
tron synchrotron was used. The same relative amplification was 
measured by comparing the beam results with those obtained with 
a Fe®5-source. (orig.). 


1590 (BONN-ME-91-02) A new type of large area scintille- 
tion detector with position-, energy- and time-of-flight 
determination. Anton, G.; Arends, J.; Beulertz, W.; Hey, J. Bonn 
Univ. (Germany). Physikalisches Inst. Jul 1991. 11p. Order Number 
DE92721790. Source: OSTI; NTIS (US Sales Only); INIS. 

The Amadeus detector consists of a scintillator plate, a plexi 
glass plate and a matrix of photomultiplier tubes oriented opposite 
to the particle direction. A charged particle traversing the scintillator 
emitts scintillation light which is seen only by the nearby photo- 
tubes. In a first approximation the sum of the pulse height seen by 
these tubes is proportional to the deposited energy and the center 
of gravity of the detected light distribution corresponds to the parti- 
cle impact position. This approximation allows a fast determination 
of particle parameters with sufficient accuracy for online applica- 
tions. In connection with the time-of-flight the particle identification 
and the complete determination of the four-momentum vector is 
given. For the offline analysis a more refined algorithm can be 
used resulting in energy-, position and time-of flight resolution val- 
ues in the range of c, = 3-5 mm, o¢ = 3-5 MeV, o; = 150-250 
psec, respectively. (orig.). 


1591 (CONF-9106235—6) The utilization of bubble detector 
technology in the development of a Combination Area Neutron 
Spectrometer (CANS). Buckner, M.A.; Sims, C.S. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 11. Department of Energy workshop on personnel neutron 
dosimetry; Las Vegas, NV (United States); 4-7 Jun 1991. Order 
Number DE92002326. Source: OSTI; NTIS; GPO Dep. 

The compact and relatively inexpensive Combination Area Neu- 
tron Spectrometer (CANS) should provide neutron spectral 
capabilities heretofore available only via complex set-ups and time- 
consuming, painstaking calculations. Some of its strong points 
include the measurement of neutron fluence and the need for only 
a single algorithm, with a single solution, regardless of the spectra. 
Because fluence, a real quantity, is the foundation of dose equiva- 
lent determination, the results of CANS should endure the winds of 
change accompanying the definition of dose equivalent and its 
consorted conversion conventions. It is also hoped that personnel 
applications may be realized in miniature version of CANS, the 
Personal Neutron Dosemeter/Spectrometer (PENDOSE). 6 refs., 3 
figs. 
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1592 (CRN-HE-90-05) Experimental study of photon fast 
detector with a cathodic lecture in check pattern for annular 
focusing Cherenkov counters. Arnold, R. (Strasbourg-1 Univ., 67 
(FR). Centre de Recherches Nucleaires); Guyonnet, J.L.; 
Giomataris, Y.; Giomataris, Y.; Seguinot, J.; Ypsilantis, T. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 65p. (In French). Order Number DE92730089. Source: 
OSTI; NTIS (US Sales Only). 

It’s about the experimental study of a photodetector for 
Cherenkov counters, able to separate events of a high multiplicity 
belonging to two successive collisions of beams (Interaction rate - 
100 MHz for a luminosity of 10°° cm-* sec’ at SSC). The de- 
tailed tests of the photodetector have been made to know its 
answer. (detection efficiency, rapidity, geometric resolution, recon- 
struction), to optimalize its geometry but also to elaborate and to 
test a Monte Carlo simulation program which can predict the com- 
portment and the reconstruction resolution of a detector for several 
granularities of lecture for different devices of photon-electron con- 
verters or operation gases. 


1593 (DOE/ER/40125-31) Indiana University High Energy 
Physics Group, Task E: Technical progress report, January 1, 
1991—December 31, 1991. Alyea, E.D. Jr. Indiana Univ., Bloom- 
ington, IN (United States). Dept. of Physics. [1991]. 56p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-84ER40125. Order Number DE92002594. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This progress report for Task E of the Indiana University High 
Energy Physics Group covers the period June 1, 1990 to April 15, 
1991. All my research effort was devoted to the Large Volume De- 
tector (LVD) at the Gran Sasso Laboratory in Italy. The first of five 
“towers” of LVD is currently under construction. My primary effort 
during this time has been to bring to fruition the cabling plans de- 
veloped by me the previous year. Other activities have included 
consultations on the design of the tracking trigger electronics, work 
on several hardware systems for the direct mount tracking mod- 
ules, and coordination of various projects at the Gran Sasso Lab. 


1594 (DOE/ER/40194-5) [Study of electron-positron inter- 
actions at the Stanford Linear Accelerator Center]: Progress 
report, [January 1, 1991—December 31, 1991]. Massachusetts 
Univ., Amherst, MA (United States). Dept. of Physics. [1991]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-85ER40194. Order Number DE92002283. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses experiments on the TPC and SLD 
projects dealing with electron-positron interactions. (LSP) 


1595 (FNAL/C-91/247) Magnetic characteristics of the DO 
detector. Yamada, R. (Fermi National Accelerator Lab., Batavia, IL 
(United States)); Eartly, D.; Ostiguy, J.F.; Jostlein, H.; Antipov, Y.; 
Denisov, D.; Chekulaev, S. Fermi National Accelerator Lab., 
Batavia, IL (United States). Sep 1991. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910662-5: 12. international conference on magnet technol- 
ogy, Leningrad (USSR), 23-28 Jun 1991). Order Number 
DE92001706. Source: OSTI; NTIS; INIS; GPO Dep. 

In the DO detector, muon momentum is measured by deflection 
through toroidal iron magnets. The general features of these mag- 
nets are discussed. We describe design calculations performed 
with the two-dimensional codes POISSON and ANSYS. Full three- 
dimensional calculations performed with the code TOSCA are also 
presented. Magnetic field and flux measurements are described 
and compared with the calculations. 9 refs., 7 figs., 1 tab. 


1596 (FNAL/C-91/270) High energy physics experiment 
triggers and the trustworthiness of software. Nash, T. Fermi 
National Accelerator Lab., Batavia, IL (United States). Oct 1991. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9108155-2: 1991 CERN 
school of computing, Ystad (Sweden), 23 Aug - 2 sep 1991). Order 
Number DE92002671. Source: OSTI; NTIS; INIS; GPO Dep. 

For all the time and frustration that high energy physicists ex- 
pend interacting with computers, it is surprising that more attention 
is not paid to the critical role computers play in the science. With 
large, expensive colliding beam experiments now dependent on 


complex programs working at startup, questions of reliability — the 
trustworthiness of software — need to be addressed. This issue is 
most acute in triggers, used to select data to record — and data to 
discard — in the real time environment of an experiment. High level 
triggers are built on codes that now exceed 2 million source lines — 
and for the first time experiments are truly dependent on them. 
This dependency will increase at the accelerators planned for the 
new millennium (SSC and LHC), where cost and other pressures 
will reduce tolerance for first run problems, and the high luminosi- 
ties will make this on-line data selection essential. A sense of this 
incipient crisis motivated the unusual juxtaposition to topics in 
these lectures. 37 refs., 1 fig. 


1597 (FRCEA-TH-336) Design of a master Fastbus for the 
data acquisition of the DELPHI external detector. Measurement 
of the strong interaction coupling constant in the Z neutral 
boson hadronic decay. Chorowicz, V. CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Nucleaire a Haute Energie; Paris-6 Univ., 75 (France). 
May 1990. 122p. (In French). Order Number DE92716542. Source: 
OSTI; NTIS (US Sales Only). 

The thesis was prepared at the Delphi experiment. The work, 
performed in the LPNHE-Paris group, consists of two steps: the 
data acquisition at the Delphi External Detector and the analysis of 
the hadronic data, in order to extract the coupling constant of the 
strong interactions at ,/s = 91 GeV. In the first part of the thesis, 
the constraints relating to the data acquisition and the Delphi output 
are discussed. The data acquisition system of the External Detec- 
tor and the implementation of the AM29000 on the main Fastbus 
are described. The AM29000 is a RISC type processor, which can 
support the high frequencies expected from the beam luminosity in- 
crease at LEP. This module will replace front end freeing monitor 
which is presently controlled by a 68020 microprocessor. In the 
second part of the thesis, the data acquired at Delphi from 
September to December 1989 is analyzed. The investigation is fo- 
cused on the hadronic events in order to obtain the Standard 
Model basic parameter: the Agcp, which determines the energy 
dependence of the strong interactions coupling constant. A method 
based on the measurement of the energy-energy correlations in 
the hadronic jets is used and the results are discussed. The Agcp 
value is obtained by fitting the theoretical expected value to the 
distribution of the energy-energy correlations asymmetry. 


1598 (IFUSP-P-880) An detailed study on background ra- 
diation. Ejnisman, R. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
Nov 1990. 21p. (in Portuguese). Order Number DE92603457. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Measurements of background radiation in the measuring labora- 
tory of linear accelerator using high purity ge detector were carried 
out. The results allowed to identify some transitions of sup(235)U, 
sup(238)U, sup(232)Th and other radioisotopes. (M.C.K.). 


1599 (IFVE-OEF-91-10) Fast triggering device based on 
parallel memory look up tubes to operate under high 
multiplicity of detected events. Part 2: Detector design and ex- 
perimental results. Baldin, B.Yu.; Volkov, A.A.; Glebov, V.Yu.; 
Evdokimov, V.N.; Il’evskij, M.S. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1991. 14p. (In Russian). Order Number 
DE92605628. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to PTE. 

A device for fast triggering based on parallel memory look up ta- 
bles is described. It is designed to be used with three tracking 
detectors (hodoscopes) consisting of 32 elements. The device can 
analyze up to three coordinates in each hodoscope during the time 
no more than 160 ns. An integrated circuit KSOOPY415 as the 
memory element is used. The first part of the paper describes elec- 
tronics and software for its testing. The second part describes the 
design of the hodoscopes, service software and look up table con- 
tents calculations and experimental results. 3 refs.; 8 figs.; 1 tab. 


1600 (IFVE-ORI-90-69) Background particles fluctuations 
in the DO small angle muon system at Fermilab. Azhgirej, |.L.; 
Mokhov, N.V.; Uzunyan, A.V. Gosudarstvennyj Komitet po Is- 
pol’'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
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Fiziki Vysokikh Ehnergij. 1990. 7p. Order Number DE92605629. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The results of calculating the background fluxes fluctuations for 
the DO experiment SAMUS muon spectrometer are presented. 


Measures to reduce this background are proposed. 7 refs.; 7 figs.; 
1 tab. 


1601 (INIS-mf-12970, pp. 68) A dose determination 
method by TLD in mixed radiation fields. Vana, N. (Atominstitut 
der Oesterreichischen Universitaeten, Vienna (Austria)); Freiler, P. 
Graz Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual convention 
of the Austrian physical society, September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. THERMOLUMINESCENT 
DOSEMETERS/glow curve; LET; MEASURING METHODS; 
MEDIUM TEMPERATURE; RADIATION DOSES; TEMPERATURE 
DEPENDENCE 


1602 (INIS-mf-12970, pp. 69) Development of LET- 
sensitive TLD crystals. Fugger, M. (Atominstitut der 
Oesterreichischen Universitaeten, Vienna (Austria)); Vana, N. Graz 
Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. LITHIUM FLUORIDES/glow 
curve; DOPED MATERIALS; LET; MAGNESIUM; SENSITIVITY 


1603 (INIS-mf-12970, pp. 80) The inner anisotropy in the 
neutron depolarisation. Huber, M. (Technische Univ., Vienna 
(Austria). Inst. fuer Experimentelie Kernphysik); Leeb, H.; Badurek, 
G. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRONS/depolarization; 
ANISOTROPY; DOMAIN STRUCTURE; MAGNETIC MATERIALS; 
MEASURING METHODS; NEUTRONS; DEPOLARIZATION 


1604 (INIS-mf-12970, pp. 81) A simple and rapid method 
to estimate radiocesium in man. Kindi, P. (Technische Univ., 
Graz (Austria). Inst. fuer Kernphysik); Breitenhuber, L.; Steger, F.; 
Nims, W. Graz Univ. (Austria). 1991. 188p. (CONF-9109251—: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. MAN/contamination; CESIUM 
134; CESIUM 137; MAN; CONTAMINATION; MEASURING METH- 
ODS; SENSITIVITY 


1605 (INIS-mf-12970, pp. 83) Theory of counter tubes. 
Schoepf, H. (Technische Univ., Graz (Austria). Inst. fuer Theoretis- 
che Physik und Reaktorphysik). Graz Univ. (Austria). 1991. 188p. 
(In German). (CONF-9109251—: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 47st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIATION DETECTORS/ 
mathematical models 


1606 (INIS-mf—12970, pp. 122) Search for exotic particles 
by accelerator mass rometry. Kutschera, W. (Argonne Na- 
tional Lab., IL (USA)); Paul, M. Graz Univ. (Austria). 1991. 188p. 
(In German). (CONF-9109251—: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 41st Annual convention of the Austrian physical society, 


September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ISOTOPE RATIO/measuring 
methods; EXPERIMENT PLANNING; SENSITIVITY; TRANS 104 
ELEMENTS 


1607 (INIS-mf-12974) Precise measurement of muon mo- 
menta at LEP using the L3 detector. Gonzalez Romero, E.M. 
Universidad Complutense de Madrid (Spain). Facultad de Ciencias 
Fisicas. 1990. 172p. (In Spanish). Order Number DE92603434. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this PhD report the author presents the studies and methods 
developed to achieve the optimization of the resolution in the mo- 
mentum measurement of the L3 moun detector. Chapters 1 and 2 
show the motivations to build a precision muon detector for the 
LEP e* e~collider. Special emphasis is applied to the study of the 
Higgs scalar boson search and identification and the guiding princi- 
ples used to design the L3 muon detector are outlined. Chapter 3 
is devoted to the description of the drift chambers. They are lo- 
cated in three concentric octagonal cylinders inside one solenoidal 
magnet, around the interaction point and coaxial with the beams. 
These chambers are the measuring elements of the detector. The 
chapter includes the description or the different tests applied to the 
chambers to obtain their resolution and calibration. In chapter 4 the 
alignment system of this chambers is described. This system is a 
key element to the precision of the detector, that being 12 meters 
long and of 12 meters of diameter has to measure the particles tra- 
jectories with precisions of just a few micrometers. Chapter 5 
describes the third key piece for the detector precision, the moni- 
toring and contro! system. It allows to know continually the precise 
values of the critical parameters of the detector. Finally in chapter 
6 the author presents the results of the many test applied to the 
detector using cosmic rays, UV lasers and even the actual muons 
produced in the e* e~ interactions. These tests prove that the L3 
muon detector is the most precise measuring system for muon mo- 
menta installed at present in one e* e~ collider ring. (Author). 


1608 (INIS-mf—12976, pp. 22) Whole-body monitors - pro- 
filographs for radionuclide retention examination of diffuse 
skeleton affections, combined with a simultaneous monitoring 
of the distribution of the radiopharmaceutical. Silar, J. (Kariova 
Univ., Prague (Czechoslovakia). Ustav Biofyziky a Nuklearni 
Mediciny FVL). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). Sep 1990. 23p. (in Czech). (CONF- 
9005387—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIOISOTOPE SCANNERS/ 
whole-body counters; WHOLE-BODY COUNTERS/skeletal dis- 
eases; METASTASES; RADIOPHARMACEUTICALS; RETENTION; 
SKELETON 


1609 (INIS-mf—12976, pp. 15-16) The Spectrum Master 919 
and 92X gamma-spectrometric systems by ORTEC. Bena, J. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)). 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). Sep 1990. 23p. (In Slovak). (CONF-9005387-: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 
28-31 May 1990). In Abstracts from the conference on instrumental 
activation analysis IAA 90. Order Number DE92602443. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA SPECTROMETERS/ 
specifications; MULTI-CHANNEL ANALYZERS/gamma spectrome- 
ters; DATA PROCESSING; SPECIFICATIONS; MAGNETIC DISKS; 
MICROCOMPUTERS; MULTIPLEXERS; RADIATION MONITOR- 
ING 


1610 (INIS-mf-12976, pp. 14) New possibilities of spec 
trometer calibration by using the “Gd, “Sm, "TI and '?Eu 
radionuclides. Dryak, P. (Ustav pro Vyzkum, Vyrobu a Vyuziti Ra- 
dioisotopu, Prague (Czechoslovakia)); Kovar, P.; Vasa, R.; Pich, J. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). Sep 1990. 23p. (in Czech). (CONF-9005387—: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 
28-31 May 1990). In Abstracts from the conference on instrumental 
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activation analysis IAA 90. Order Number DE92602443. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ABSOLUTE COUNTING/ 
gamma spectrometers; GAMMA SPECTROMETERS /calibration; 
CALIBRATION STANDARDS; EFFICIENCY; EUROPIUM 152; 
GADOLINIUM 153; CALIBRATION; SAMARIUM 145; SEMICON- 
DUCTOR DETECTORS; THALLIUM 201 


1611 (INIS-mf-12976, pp. 17) Gamma-spectrometry in IEC 
documents. Kapisovsky, V. (Vyskumny Ustav Jadrovych Elek- 
trarni, Trnava (Czechoslovakia)). Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). Sep 1990. 23p. (In Slovak). 
(CONF-9005387-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA SPECTROSCOPY/ 
standardization; DATA PROCESSING; DOCUMENTATION; 
GAMMA SPECTRA; STANDARDIZATION; PERFORMANCE TEST- 
ING; SPECIFICATIONS 


1612 (INIS-mf-12977, pp. 4-5) The "SPDEMOS” PC pro- 
gram for the evaluation of gamma spectra. Frana, J. 
(Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (in Czech). (CONF- 
9106278—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA SPECTRA/data 
processing; AUTOMATION; CALIBRATION; GAMMA SPECTROM- 
ETERS; PEAKS; S CODES 


1613 (INIS-mf—12977, pp. 37) The GR-820 aerial spectrom- 
eter. Bartosek, J. (Geofyzika, n.p., Brno (Czechoslovakia)); Masek, 
J.; Cox, J.R. Ceskosiovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1991. 42p. (in Czech). (CONF-9106278-: 
Conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 3-7 Jun 1991). In Abstracts from the conference 
on instrumental activation analysis IAA 91. Order Number 
DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GAMMA SPECTROMETERS/ 
aerial monitoring; COSMIC RADIATION; MULTI-CHANNEL ANA- 
LYZERS; NAl DETECTORS; RADON; SPECIFICATIONS 


1614 


(INIS-mf-—12977, pp. 38) The spectrometric system of 
@ whole-body counter. Kolar, L. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez (Czechoslovakia)). Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechosiovakia). May 1991. 42p. (in Czech). 
(CONF-9106278-: Conference on instrumental activation analysis, 
Kiucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 


conference on instrumental activation analysis IAA 91. Order 
Number DES2602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. WHOLE-BODY COUNTERS/ 
gamma spectrometers; COMPUTERS; DATA PROCESSING; N 
CODES; NAI DETECTORS; PERSONNEL DOSIMETRY; S 
CODES; UJV 


1615 (INIS-mf—12977, pp. 29-31) A smallsize slow neu- 
tron detector. Pospisil, S. (Ceske Vysoke Uceni Technicke, 
Prague (Czechoslovakia). Fakulta Jaderna a Fysikalne Inzenyrska); 
Sopko, B.; Havrankova, E.; Janout, Z.; Konicek, J.; Pavlu, J. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1991. 42p. (In Czech). (CONF-9106278-: Conference 
on instrumental activation analysis, Klucenice (Czechoslovakia), 3- 
7 Jun 1991). In Abstracts from the conference on instrumental 
activation analysis IAA 91. Order Number DE92602455. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRON DETECTORS/slow 
neutrons; ALPHA PARTICLES; CONFIGURATION; DIMENSIONS; 
EFFICIENCY; LITHIUM FLUORIDES; LITHIUM 6; N-TYPE CON- 
DUCTORS; NEUTRON DETECTION; NEUTRON REACTIONS; 
PERFORMANCE; POLYETHYLENES; SENSITIVITY; SILICON 
DIODES; SPECIFICATIONS; STABILITY; THERMAL NEUTRONS; 
TRITIUM 


1616 (INIS-mf-12977, pp. 39) Semiconductor detectors for 
XRF analysis. Vidra, M. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (In Czech). (CONF- 
9106278-: | Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HIGH-PURITY GE DETEC- 
TORS/x-ray fluorescence analysis; LI-DRIFTED S| DETECTORS/ 
x-ray fluorescence analysis; ENERGY RESOLUTION; KEV 
RANGE 01-10; PREAMPLIFIERS 


1617 (INIS-mf-12977, pp. 27-28) Application of the de- 
layed +-y7 coincidence method to the investigation of the 
structure of solids. Becvar, F. (Kariova Univ., Prague (Czechoslo- 
vakia).- Fakulta Matematicko-Fyzikalni); Lestak, L.; Novotny, 1.; 
Otenslegr, J.; Prochazka, |. Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1991. 42p. (in Czech). 
(CONF-9106278-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. MICROSTRUCTURE/ 
coincidence methods; ANNIHILATION; BARIUM FLUORIDES; 
CADMIUM 111; COBALT 60; CRYSTAL LATTICES; HYPERFINE 
STRUCTURE; MAGNETIC FIELDS; MICROSTRUCTURE; PHO- 
TONS; POSITRONS; SCINTILLATION COUNTERS; STEELS; 
SUPERCONDUCTORS 


1618 (INP-1364/PL) Proceedings of 19. national seminar 
on nuclear magnetic resonance and its applications, Cracow, 
2-3 December 1986. Institute of Nuclear Physics, Cracow 
(Poland). 1987. 395p. (in Polish). (CONF-8612187-: 19. national 
seminar on nuclear magnetic resonance and its applications, Cra- 
cow (Poland), 2-3 Dec 1986). Order Number DE92605613. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Separate abstracts were prepared for 7 of the papers in this re- 
port. The remaining 60 papers were considered outside the subject 
scope of INIS. (A.S.). 


1619 (INP—1364/PL, pp. 119-129) Tomograph system of 
nuclear magnetic resonance in CAMAC standard for small ob- 
jects. Jasinski, A. (institute of Nuclear Physics, Cracow (Poland)); 
Kozlowski, P.; Olejniczak, Z.; Rydzy, M.; Stachurowa, M.; Sulek, 
Z.; Szybinski, K. Institute of Nuclear Physics, Cracow (Poland). 
1987. (In Polish). (CONF-8612187—-: 19. national seminar on nu- 
clear magnetic resonance and its applications, Cracow (Poland), 
2-3 Dec 1986). In Proceedings of 19. national seminar on nuclear 
magnetic resonance and its applications, Cracow, 2-3 December 
1986. 395p. Order Number DE92605613. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The tomograph system of NMR using CAMAC system for experi- 
ment control, collaborating with microcomputer is presented. The 
physical bases of used tomography methods, solutions of particular 
functional blocks and computer codes are shortly described. 15 
refs. (A.S.). 


1620 (INP-1473/AP) Silicon surface barrier detectors with 
oxide passivation pn-junctions. Ambroziewicz, A. (Centrum 
Naukowo-Produkcyjne Polprzewodnikow, Warsaw (Poland)); An- 
drzejewski, S.; Kontkiewicz, H.; Bialkowski, E.; Wolski, R. Institute 
of Nuclear Physics, Cracow (Poland). 1989. 10p. (In Polish). Order 
Number DE92605635. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that for protection of silicon detectors of nuclear radi- 
ations oxide layers could be used. They are produced by thermal 
oxidation of silicon. Their properties and constructions are de- 
scribed. It was proved that protection properties of such detectors 
were conserved during long storage under wet-bulb atmosphere. 
Detectors without protection layer worsened their characteristics. 2 
figs., 4 refs. (author). 


1621 (INP-1486/Ch) Chromatographic measurements of 
the trace concentrations of the chloride compounds by gas 
phase coulometry. Lasa, J. Institute of Nuclear Physics, Cracow 
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(Poland). 1990. 87p. (In Polish). Order Number DE92605636. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper concerns the measurement of the trace concentration 
of the chloride compounds using the coefficient of the efficiency of 
the electron capture reaction which is determined by the method 
involving electron capture detectors (ECD) coopled in series. The 
theoretical model describing the performance of the two ECDs 
working in this mode was described. With help of this model and 
the experimental data the conditions necessary in order to achive 
the true coulometry were determined. The original method of the 
ECD calibration on the basis of the experimental data achieved in 
two different temperatures of the ECD was described. The analysis 
of the influence of the properties of the analysed compounds as 
well as the ECD parameters on the value of the electron capture 
efficiency was discussed. The performed analysis indicates that the 
space charge created inside the ECD should be taken into account 
in any ECD theoretical model. 15 figs., 42 refs. (author). 


1622 (INP—1490/E) Measurement stand for diagnosis of 
semiconductor detectors based on IBM PC/XT computer (4- 
way spectrometric analysis of pulses). Gruszecki, M. Institute of 
Nuclear Physics, Cracow (Poland). 1990. 61p. (in Polish). Order 
Number DE92605637. Source: OSTI; NTIS (US Sales Only); INIS. 

The technical assumptions and partial realization of our techno- 
logical stand for quality inspection of semiconductor detectors for 
ionizing radiation manufactured in the INP in Cracow are 
described. To increase the efficiency of the measurements simulta- 
neous checking of 4 semiconductor chips or finished products is 
suggested. In order to justify this measurement technique a review 
of possible variants of the measurement apparatus is presented for 
the systems consisting of home made units. Comparative parame- 
ters for the component modules and for complete measuring 
systems are given. The construction and operation of data acquisi- 
tion system based on IBM PC/XT are described. The system 
ensures simultaneous registration of pulses obtained from 4 detec- 
tors with maximal rate of up to 500 x 10° pulses/s. 42 refs., 6 figs., 
3 tabs. (author). 


1623 (INT-216/E) The research of the guard-ring influ- 
ence on the performance of the surtace-barrier detector. 
Dabrowski, W.; Korbel, K. Institute of Physics and Nuclear Tech- 
niques, Cracow (Poland). 1987. 22p. (In Polish). Order Number 
DE92605638. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the measurements of the current-voltage charac- 

teristics and noise of a surface barrier detector with the guard ring 
are presented. For the balanced central diode and guard ring po- 
tential a 30 percent reduction of the reverse current was obtained 
as compared with the floating guard ring configuration. The 
measurements of the spectral distribution of noise and energy res- 
olution of the detector revealed the existence of two components of 
the surface leakage current: dominant, noiseless one and very 
weak causing the excess noise. This noise reaches a significant 
level in the frequency range below 10 kHz and can be effectively 
removed by means of the band-pass filter of conventional spetrom- 
etry system. 14 refs., 8 figs. (author). 
1624 (IPNO-DRE-90-17) Production of and studies with 
radioactive ion beams at Lise. Mueller, A.C. (Paris- 
11 Univ., 91 - Orsay (FR). Institut de Physique Nucleaire); Anne, 
R. Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire. 1990. 15p. (CONF-901116—: 11. international conference on 
the application of accelerators in research and industry, Denton, 
TX (United States), 5-8 Nov 1990). Order Number DE92730133. 
Source: OSTI; NTIS (US Sales Only). 

The doubly achromatic spectrometer LiSE, installed at GANIL 
has delivered secondary radioactive beams for the past 6 years. 
Essentially, it consists of by two dipole magnets selecting (in A/Z) 
and refocusing (achromatically) the projectile-like fragment-beams 
emitted at 0°. Important features of LISE and selected experimen- 
tal results will be discussed. LISE was substantially upgraded, 
recently, by adding a Wien-filter, providing secondary radioactive 
beams of still increased intensity and isotopic purity. (6 figs). 


1625 (IPNO-DRE-90-21) A self triggered intensified Ccd 
(Stic). Charon, Y. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Laniece, P.; Bendali, M.; Gaillard, J.M.; 


Leblanc, M.; Mastrippolito, R.; Tricoire, H.; Valentin, L. Paris-11 
Univ., 91 - Orsay (France). Inst. de Physique Nucleaire: 1990. 12p. 
Order Number DE92716563. Source: OSTI; NTIS (US Sales Only). 

We are developing a new device based on the results reported 
previously of the successfull coincidence detection of 6- particles 
with a high spatial resolution [1]. The novelty of the device consists 
in triggering an intensified CCD, i.e. a CCD coupled to an image 
intensifier (Il), by an electrical signal collected from the Il itself. 
This is a suitable procedure for detecting with high efficiency and 
high resolution low light rare events. The trigger pulse is obtained 
from the secondary electrons produced by multiplication in a dou- 
ble microchannel! plate (MCP) and collected on the aluminized 
layer protecting the phosphor screen in the Il. Triggering efficien- 
cies up to 80% has been already achieved. 


1626 (LA-12199-MS) Small long-range alpha detector 
(LRAD) with computer readout. MacArthur, D.W.; Allander, K.S.; 
Bounds, J.A.; Butterfield, K.B. Los Alamos National Lab., NM 
(United States). Oct 1991. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92002601. Source: OSTI; NTIS; GPO Dep. 

The small long-range alpha detector developed by N-2 was de- 
scribed in detail in the Los Alamos publication LA-12073-MS, 
“Long-Range Alpha Detector,” published in 1991. Since publication 
of that report, a computerized data acquisition system has been 
added to the LRAD detector. In addition to detailing the new data 
acquisition system, we discuss new data generated with the en- 
hanced system, including measurements of (1) ultimate sensitivity; 
(2) detector linearity; (3) ion lifetime; and (4) characteristics. 
Furthermore, we have expanded our understanding of ion recombi- 
nation and statistical noise effects in the LRAD and have 
addressed them here as well as several proposed applications. 6 
refs., 30 figs. 


1627 (LAL-91-07) Results from beam tests of a 2.4 m 
straw chamber. Cizeron, R.; Fournier, D.; Noppe, J.M.; 
Perdereau, O.; Schaffer, A.C. Paris-11 Univ., 91 - Orsay (France). 
Lab. de Il'Accelerateur Lineaire; Paris-11 Univ., 91 - Orsay 
(France). Mar 1991. 13p. Order Number DE92716566. Source: 
OSTI; NTIS (US Sales Only). 

Straw chambers have been shown to have good position resolu- 
tion. By virtue of their cylindrical geometry they are capable of 
operating in vacuum, which opens the interesting possibility of 
tracking with a minimum of material. The feasibility of constructing 
a large surface straw chamber has been studied. A prototype 
chamber with 2.4 m long straws capable of operating in vacuum 
has been developed and tested in beams at CERN. 


1628 (LAPP-EXP-—91-01) Warm liquid calorimetry: prelimi- 
nary results from E-795. Ghez, P. WALIC collaboration. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. Jan 1991. 7p. (CONF-9010283-: Interna- 
tional conference on calorimetry in high energy physics, Batavia, IL 
(United States), 29 Oct - 1 nov 1990). Order Number DE92716558. 
Source: OSTI; NTIS (US Sales Only). 

We present preliminary results from a Lead/TMP calorimeter 
prototype constructed by the Walic collaboration. We show the re- 
sponse to positron beams between 2.5 and 150 GeV/c with a 6.5 
mm of Lead/2.5 mm of TMP module. We present results for sev- 
eral hadronic configurations of our module (26 to 39 mm Lead/2.5 
mm TMP) which have been studied with positron and pion beams 
between 5 and 50 GeV/c. We give results on e/7 as a function of 
energy for these configurations. 


1629 (LAPP-T-—90-03) L3 electromagnetic calorimeter cali- 
bration study of channel: ete~ — Z° — ete~ (+). Souyri, C. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. May 1990. 103p. (In French). Order Num- 
ber DE92716574. Source: OSTI; NTIS (US Sales Only). 

This thesis is devoted to the electromagnetic calorimeter of the 
L3 experiment at LEP. The first performances of the LEP and of 
the L3 detector are presented and the first obtained results on Z° 
are given. The first part of the thesis concerns the calibration of the 
7680 BGO crystals of electromagnetic calorimeter with an electron 
beam of energies 2, 10 and 50 GeV. The methods and results are 
given. The second part concerns the analysis of ete~ — Z° 
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e*e- (y) events. The selection of these events is based on the 
characterisation of electromagnetic particle in the BGO crystals. 
The theoretical fraim work of the Z° desintegration in e+e- is de- 
scribed and the determination of + ee is presented. The result is: 
yee = 82.59 + 2.25 + 1.73 + 1.0 MeV. 


1630 (LA-UR-91-2959) Reducing radon daughter back- 
ground in alpha continuous air monitors. Rodgers, J.C. (Los 
Alamos National Lab., NM (United States)); McFarland, A.R. Los 
Alamos National Lab., NM (United States). [1991]. 13p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-920107—1: 25. midyear topical meeting of 
the Health Physics Society, Dearborn, MI (United States), 12-16 
Jan 1992). Order Number DE92000227. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Alpha continuous air monitors are instruments designed to sam- 
ple aerosols which may contain alpha-emitting radionuclides and, 
in near-real time, to monitor the sample for alpha emissions. This 
process is subject to interference from radon decay products. The 
usual method for overcoming this interference is by signal process- 
ing or data processing in such a manner as to accurately subtract 
a portion of the background from the transuranic count. An 
innovative alternative approach has been jointly developed in a col- 
laboration between Los Alamos National Laboratory and Texas 
A&M University. The concept is to attempt to physically remove a 
portion of the interfering radon daughters from the incoming sam- 
ple by a diffusion screen before the sample is collected. The 
results of laboratory tests indicate that a very high removal effi- 
ciency for unattached radon progeny can be obtained without 
excessive loss of efficiency for collection of the contaminant 
aerosols of concern. 15 refs., 4 figs., 1 tab. 


1631 (LA-UR-91-3077) Low-background measurements of 
neutron emission from Ti metal in pressurized deuterium gas. 
Menlove, H.O.; Paciotti, M.A.; Claytor, T.N.; Tuggle, D.G. Los 
Alamos National Lab., NM (United States). [1991]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9106280—-1: 2. annual conference on cold 
fusion, Como (italy), 29 Jun - 4 jul 1991). Order Number 
DE92000184. Source: OSTI; NTIS; INIS; GPO Dep. 

A wide variety of neutron detector systems have been used at 
various research facilities to search for anomalous neutron emis- 
sion from deuterated metals. Some of these detector systems are 
summarized here together with possible sources of spurious sig- 
nals from electronic noise. During the past two years, we have 
performed experiments to measure neutron emission from pressur- 
ized D2 gas mixed with various forms of titanium metal chips and 
sponge. Details concerning the neutron detectors, experimental 
procedures, and results have been reported previously. Our recent 
experiments have focused on increasing the low-level neutron 
emission and finding a way to trigger the emission. To improve our 
detection sensitivity, we have increased the shielding in our count- 
ing laboratory, changed to low-background °He tubes, and set up 
additional detector systems in deep underground counting stations. 


This report is an update on this experimental work. 7 refs., 5 figs., 
4 tabs. 


1632 (LBL-30822) Development of ultra pure germanium 
epi layers tor blocked impurity band tar infrared detectors. 
Lutz, M.P. Lawrence Berkeley Lab., CA (United States). May 1991. 
91p. Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE92000866. Source: OSTI; NTIS; INIS; GPO Dep. 

The main goals of this paper are: (1) To develop a low-pressure 
CVD (LPCVD) process that allows epitaxial growth at lower tem- 
peratures. Lower temperatures will allow the achievement of a 
sharp dopant profile at the substrate/epi-layer interface. Less out- 
diffusion from the substrate woukd allow the use of thinner epitaxial 
layers, which would lead to a larger depletion width in the photoac- 
tive region. LPCVD also avoids, to a great extent, gas-phase 
nucleation, which would cause Ge particulates to fall onto the 
wafer surface during growth. (2) To reduce high levels of oxygen 
and copper present at the wafer interface, as observed by 
secondary ion mass spectroscopy (SIMS). In order to achieve high- 
quality epitaxial layers, it is imperative that the substrate surface be 


of excellent quality. (3) To make and test detectors, after satisfac- 
tory epitaxial layers have been made. 


1633 (MLM-3698(OP)) The dry heat exchanger calorime- 
ter system. Renz, D.P.; Wetzel, J.R.; James, S.J.; Kasperski, 
P.W.; Duff, M.F. EG and G Mound Applied Technologies, Miamis- 
burg, OH (United States). [1991]. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-89NV10630. 
(CONF-910774—885: 32. institute of Nuclear Materials Management 
(INMM) annual meeting, New Orleans, LA (United States), 28-31 
Jul 1991). Order Number DE92002036. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A radiometric isothermal heat flow calorimeter and preconditioner 
system that uses air instead of water as the heat exchange 
medium has been developed at Mound. The dry heat exchanger 
calorimeter is 42 inches high by 18 inches in diameter and the pre- 
conditioner is a 22 inch cube, making it extremely compact 
compared to existing units. The new system is ideally suited for 
transportable, stand-alone, or glovebox applications. Preliminary 
tests of the system have produced sample measurements with 
standard deviations less than 0.25% and sample errors less than 
0.50%. These tests have shown that the dry heat exchanger sys- 
tem will yield acceptance data with an accuracy comparable to 
those of Mound water bath systems now in use. 4 figs., 1 tab. 


1634 (MLM-3699(OP)) The large volume calorimeter for 
measuring the “pressure cooker” shipping container. Kasper- 
ski, P.W. (EG and G Mound Applied Technologies, Miamisburg, OH 
(United States)); Duff, M.F.; Wetzel, J.R.; Baker, L.B.; MacMurdo, 
K.W. EG and G Mound Applied Technologies, Miamisburg, OH 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-88DP43495. (CONF- 
910774-86: 32. Institute of Nuclear Materials Management (INMM) 
annual meeting, New Orleans, LA (United States), 28-31 Jul 1991). 
Order Number DE92002035. Source: OSTI; NTIS; GPO Dep. 

A precise, low wattage, large volume calorimeter system has 
been developed at Mound to measure two configurations of the 
12081 containment vessel. This system was developed and con- 
structed to perform verification measurements at the Savannah 
River Site. The calorimeter system has performance design specifi- 
cations of +0.3% error above the 2-watt level, and +[0.03% plus 
0.006 watts] at power levels below 2 watts (one sigma). Data col- 
lected during performance testing shows measurement errors well 
within this range, even down to 0.1-watt power levels. The devel- 
opment of this calorimeter shows that ultra-precise measurements 
can be achieved on extremely large volume sample configurations. 
1 ref., 5 figs. 


1635 (NEI-FI-116) Development of MC-consistency sen- 
sor. Jakkula, P. (Kajaani Elektroniikka Oy, Kajaani (Finland)); 
Dahlistroem, |.; Seppaenen, M. Kauppa-ja Teollisuusministerio, 
Helsinki (Finland). Energiaosasto. 1991. 15p. (In Finnish). Project 
KTM-86/88/88. Order Number DE92728463. Source: OSTI; NTIS 
(US Sales Only). 

RAINA Research Programme. 

The report presents two new pulp consistency measurement 
methods based on microwave technology. The methods have been 
tested in a test flow system simulating industrial pulp flows with 
consistencies ranging from 1 to 15 %. Method 1 is based on the 
attenuation of a 10 GHz microwave signal in a dielectric waveguide 
one side of which is open and in contact with the flowing pulp. in 
method 2 the changes in velocity of a 3 GHz microwave signal are 
measured as the signal penetrates through the pulp in process 
pipe. The tests show clearly better results for method 2. The mea- 
surement is independent of flow velocity pressure, wood species, 
colour or brightness and even contaminations. The calibration of 
method 2 is also very simple and easy. The development work to 
commercialize the product based on method 2 has already started, 
after which energy savings indirectly based on this new consis- 
tency measurement method can be estimated in near future. 
Estimations of savings vary from some hundreds of thousands to 
some millions Finnish marks per factory. 


1636 (PNL-SA-19918) Application of the generic ANSI 
N13.30 minimum detectable activity equation to multichannel 
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analysis. MacLellan, J.A.; Lynch, T.P.; Rieksts, G.A. Pacific North- 
west Lab., Richland, WA (United States). Oct 1991. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-911032—6: 37. annual conference on bioassay 
analytical and environmental radiochemistry, Ottawa (Canada), 7- 
11 Oct 1991). Order Number DE92002702. Source: OSTI; NTIS; 
GPO Dep. 

This paper addresses the concepts of the decision level (L.) and 
the minimum detectable activity (MDA) as they pertain to the inter- 
pretation of direct in vivo measurements. The approach is an 
extension of the methods found in the bioassay performance crite- 
ria of the draft ANSI Standard N13.30 “Performance Criteria for 
Radiobioassay.” 3 refs., 2 tabs. 


1637 (UCRL-JC—108284) Application of nuclear particle 
tracks: A scanning x-ray micros . Ebert, P.J. Lawrence Liv- 
ermore National Lab., CA (United States). 30 Sep 1991. 18p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9110146—1: 7. national confer- 
ence and exhibition on synchrotron radiation instrumentation, Baton 
Rouge, LA (United States), 28-31 Oct 1991). Order Number 
DE92002638. Source: OSTI; NTIS; INIS; GPO Dep. 

The scanning x-ray microscope (SXM) is a short-wavelength 
analog of a near-field optical-scanning microscope, promising spa- 
tial resolution of ~100A up to ~5 keV x-ray energy. A portion of a 
synchrotron x-ray beam streams through an etched nuclear particle 
track in an opaque membrane and impinges on an object within 
the narrow stream. Scattered or transmitted x-rays are detected 
with a photon counter. The SXM is feasible because a useful num- 
ber of synchrotron x-rays, even from a bend magnet, will stream 
through a small diameter pore. The properties and limitations of 
the SXM are discussed together with other submicroscopic applica- 
tions of nuclear particle tracks. 14 refs., 8 figs., 1 tab. 


1638 (UFPE-DEN-M-32/85) Project and construction of 
counting system tor neutron probe. Monteiro, W.P. Pernambuco 
Univ., Recife, PE (Brazil). Dept. de Energia Nuclear. 1985. 33p. (in 
Portuguese). Order Number DE92603462. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A counting system was developed for coupling neutron probe 
aiming to register pulses produced by slow neutron interaction in 
the detector. The neutron probe consists of fast neutron source, 
thermal neutron detector, amplifier circuit and pulse counting cir- 
cuit. The counting system is composed by counting circuit, timer 
and signal circuit. (M.C.K.). 


1639 (WIS-PH-89/52) A gas filled uv-photon detector with 
a CsI photocathode for the detection of Xe light. Dangendorf, 
V. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics); Breskin, A.; Chechik, R. Weizmann Inst. of Science, Re- 
hovoth (Israel). Aug 1989. 6p. Order Number DE92605615. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Xe-Scintillation UV-photons are detected with a Cs! photocath- 
ode coupled to a double stage low pressure wire chamber. At 20 
torr of CH, the quantum efficiency of the photocathode is 9%. The 
combination of a Gas Scintillation Chamber with Solid Photocath- 
ode Avalanche Chamber (SPAC) yields an energy resolution of 
4.1% (FWHM) for 60 keV X-rays. The stability of the photocathode 
is discussed. (Author). 


4402 Radiation Effects on instrument Components, 
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Refer also to citation(s) 483 


1640 (CRN-PN-90-19) The role of secondary defects in 
the loss of energy resolution of fast neutron irradiated HPGe 
gamma ray detectors. Fourches, N.; Huck, A.; Walter, G. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 18p. Order Number DE92730087. Source: OSTI; NTIS (US 
Sales Only). 

The resolution characteristics of two (p and n-type) high purity 
germanium gamma ray detectors, irradiated with fast neutrons, are 
studied in detail. The influence of the neutron dose on the energy 
resolution as well as the annealing temperature of irradiated detec- 
tors are investigated. Similarities are observed between the 


annealing behaviour of the defects created by fast neutron irradia- 
tion in high purity germanium and the changes in the energy 
resolution of the detectors when they are annealed. The energy 
resolution of the detectors, measured by the means of a resolution 
factor which takes into account tailing effects, has been investi- 
gated. Its behaviour has been illustratively explained by the 
differences between the respective role of the stable defects at low 
temperature (<100 K) and those formed by a thermal treatment up 
to room temperature. 


4404 Well Logging Instrumentation 
Refer also to citation(s) 69, 411, 1747, 1748, 1915 


4405 Thermal Instrumentation 
Refer also to citation(s) 922, 1633, 1634, 2555 


1641 (ORNUVATD-59) Heat-Flux Gage thermophosphor 
system: Software/hardware guide: Version 1.1. Tobin, K.W. Oak 
Ridge National Lab., TN (United States). Aug 1991. 75p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92002383. Source: OSTI; 
NTIS; GPO Dep. 

This document describes the installation, hardware requirements, 
and application of the Heat-Flux Gage (Version 1.0) software pack- 
age developed by the Oak Ridge National Laboratory, Applied 
Technology Division. The developed software is a single compo- 
nent of a thermographic phosphor-based temperature and heat-flux 
measurement system. The heat-flux transducer was developed by 
EG&G Energy Measurements Systems and consists of a 1- by 1- 
in. polymethyipentene sheet coated on the front and back with a 
repeating thermographic phosphor pattern. The phosphor chosen 
for this application is gadolinium oxysulphide doped with terbium. 
This compound has a sensitive temperature response from 10 to 
65.6°C (50-150°F) for the 415- and 490-nm spectral emission 
lines. 3 refs., 17 figs. 


4406 Optical Instrumentation 


Refer also to citation(s) 405, 920, 922, 1240, 1455, 1456, 1516, 
1652, 1818 


1642 (CONF-9111111-1) The microscopic world: A 
demonstration of electron microscopy for younger students. 
Horton, L.L. Oak Ridge National Lab., TN (United States). [1991]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From National educators workshop; 
Oak Ridge, TN (United States); 12-14 Nov 1991. Order Number 
DE92002053. Source: OSTI; NTIS; GPO Dep. 

Short communication. MICROSCOPY; ADOLESCENTS/ 
education, MICROSCOPY; INFORMATION DISSEMINATION; 
SCANNING ELECTRON MICROSCOPY; IMAGES; ELECTRON 
MICROSCOPES; SPATIAL RESOLUTION; ADOLESCENTS; EDU- 
CATION 


1643 (DOE/ER/13996-2) [Hadamard Raman _ imaging): 
Progress report, September 1, 1990—-August 1, 1991. Michigan 
Univ., Ann Arbor, Mi (United States). [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER13996. Order Number DE92001984. Source: OSTI; NTIS; 
GPO Dep. 

We have used newly developed holographic notch filters for ob- 
taining both Stokes and anti-Stokes Raman images. The filters can 
be used as close as +70 cm-' from the Rayleigh line. We have 
demonstrated that they are insensitive to polarization, have 80% 
transmission across their clear apertures and block laser light by 
10*. The devices now have replaced sharp-cut glass filters on our 
microscope. We have successfully developed multispectral control 
and display software for the microscope. 4 refs., 3 figs. 


1644 (DOE/ER/61057—1) High spectral resolution mea- 
surements tor the ARM Program: Year one technical progress 
report, September 15, 1990-March 15, 1991. Revercomb, H.E. 
Wisconsin Univ., Madison, WI (United States). Space Science and 
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Engineering Center. 15 Mar 1991. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER61057. 
Order Number DE92000765. Source: OSTI; NTIS: GPO Dep. 

The University of Wisconsin teamed with the University of Den- 
ver for the design and fabrication of high spectral resolution FTIR 
(Fourier Transform Infrared) instrumentation for the CART sites of 
the Atmospheric Radiation Measurement (ARM) Program began on 
September 15, 1990. This year-one report summarizes progress 
from the start date to March 15, 1991. The project is currently on 
schedule to achieve the primary objectives of the first year. The ul- 
timate objective of this grant is to develop three different types of 
instruments, named the AERI, AERI-X, and SORTI. The Atmo- 
spheric Emitted Radiance Interferometer (AERI) is the simplest. It 
will be available for early deployment at the first ARM site and will 
be deployable at several locations in the extended network to give 
horizontal coverage. The AERI will be an 0.5 cm—" resolution (un- 
apodized) instrument, which measures accurately calibrated 
radiance spectra for radiation studies and for remote sensing of at- 
mospheric state variables. It would also be feasible to design an 
AERI for an aircraft or tethered balloon platform, although this is 
not a part of the current grant. The AERI-X and the SORT! are 
higher spectral resolution instruments for obtaining the highest 
practical resolution for spectroscopy at the ARM central sites. The 
AERI-X, like the AERI, will measure atmospheric emitted radiance, 
but with resolutions as high as 0.1 cm~—'. The Solar Radiance 
Transmission Interferometer (SORTI) will measure the total trans- 
mission of the atmosphere by tracking the sun as the atmospheric 
air mass changes. The large solar signal makes it practical for this 
instrument to offer the ultimate in spectral resolution, 0.002 cm-". 


1645 (PNL-7821) Microscope-Quantitative Luminescence 
Imaging System (M-QLIS) description and user’s manual. 
Batishko, C.R.; Stahl, K.A. Pacific Northwest Lab., Richland, WA 
(United States). Oct 1991. 55p. Sponsored by Department of 
Detense, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE92002694. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

A Microscope Quantitative Luminescence Imaging System (M- 
QLIS) has been designed and constructed. The M-QLIS is 
designed for use in studies of chemiluminescent phenomena asso- 
ciated with absorption of radio-frequency radiation. The system 
consists of a radio-frequency waveguide/sample holder, micro- 
scope, intensified video camera, radiometric calibration source and 
optics, and computer-based image processor with radiometric anal- 
ysis software. The system operation, hardware, software, and 
radiometric procedures are described. 29 figs. 


1646 (SAND-91-1965C) High frequency response of fiber 
current sensors with noncircular and noncentered coils. Cer- 
nosek, R.W. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-920132- 
1: 8. optical fiber sensors conference, Monterey, CA (United 
States), 29-31 Jan 1992). Order Number DE91018352. Source: 
OSTI; NTIS; GPO Dep. 

The frequency response of the Faraday rotation in fiber current 
sensors is computed and measured for sensor coils of noncircular 
cross section and with displaced coil and conductor axes. Reso- 
nances are observed at higher frequencies with magnitudes 
approaching that of the low frequency response. Narrowband cur- 
rent sensors at frequencies above 100 MHz are reported. 7 refs., 4 
figs. 


1647 (UCRL-JC—108310) Thermal stability of Mo/Si multi- 
layers. Rosen, R.S. (Lawrence Livermore National Lab., CA 
(United States)); Stearns, D.G.; Viliardos, M.A.; Kassner, M.E.; 
Vernon, S.P. Lawrence Livermore National Lab., CA (United 
States). Jul 1991. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9107115— 
53: Society of Photo-Optical Instrumentation Engineers (SPIE) 
meeting, San Diego, CA (United States), 21-26 Jul 1991). Order 
Number DE92001897. Source: OSTI; NTIS; GPO Dep. 

The thermal stability of Mo/Si multilayers for x-ray mirror applica- 
tions was investigated by annealing studies at relatively low 
temperatures for various times. The as-deposited and annealed 
multilayers were examined using conventional small and large 


angle x-ray diffraction, normal incidence x-ray reflectance measure- 
ments using a synchrotron source, selected area electron 
diffraction, and high-resolution electron microscopy. The as- 
deposited structure consists of pure layers of crystalline Mo and 
amorphous Si separated by thin regions of amorphous Mo-Si. At 
temperatures between 200-400°C, the amorphous Mo-Si interlay- 
ers grow and hexagonal MoSiz forms by a thermally activated 
process(es), and the bilayer spacing and x-ray reflectivity de- 
crease. A determination of the effective activation energy of the 
process(es) suggests long-term stability at the mirror operating 
temperature, although additional low temperature testing is war- 
ranted. 11 refs., 5 figs., 2 tabs. 


1648 (UCRL-JC—108495) Slit-mounted LED fiducial sys- 
tem for rotating mirror streak cameras. Shaw, L.L.; Muekder, 
S.A.; Rivera, A.T. Lawrence Livermore National Lab., CA (United 
States). [1991]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9107115— 
56: Society of Photo-Optical Instrumentation Engineers (SPIE) 
meeting, San Diego, CA (United States), 21-26 Jul 1991). Order 
Number DE92002186. Source: OSTI; NTIS; GPO Dep. 

We have developed a fiducial system for rotating mirror streak 
cameras that utilizes light emitting diodes mounted at the slit posi- 
tion of the camera. The diodes are driven to the required high 
brightness by a unique pulse power circuit designed to provide 
high voltage, high current pulses 18 nanoseconds in length at a 
frequency of up to 2.5 megahertz. The availability of super bright 
light emitting diodes with a wavelength of 630 to 640 nanometers 
allows us to record fiducial pulses, at streaking speeds in excess 
of 20mm per microsecond, on all the black and white films com- 
monly used in high speed photography. The time marks on the film 
record are referenced to the real time of the experiment from a 
clock-driver that controls the start and frequency of the fiducial 
pulse train and by three adjustable and discreet blanked fiducials. 
This paper discusses the development of this system and de- 
scribes the full setup as used at LLNL. 6 refs., 4 figs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 330, 331, 334, 338, 1898, 1910 


1649 (NUREG/CR-5777) Global positioning system mea- 
surements over a strain monitoring network in the eastern 
two-thirds of the United States. Strange, W.E. Nuclear Regula- 
tory Commission, Washington, DC (United States). Div. of 
Engineering; National Geodetic Survey, Rockville, MD (United 
States). Sep 1991. 27p. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Source: OSTI; NTIS; GPO. 

A 45-station geodetic network was established in 1987 using 
global positioning system (GPS) technology to provide a means of 
monitoring strain and deformation in the central and eastern United 
States. Reduction of the initial epoch data showed that accuracies 
of 1 to 3 cm can be achieved for horizontal position, provided suffi- 
cient observations are available and there are four or more fiducial 
stations whose positions are known a priori, for example from Very 
Long Baseline Interferometry measurements. Accuracies obtained 
provide the ability to determine strain at the 1:10” to 1:10® level. 
Vertical positions are less accurate because of problems in model- 
ing refraction and are determined at the 5 to 7 cm level. It is 
planned to remeasure this network at regular intervals in the com- 
ing years to place bounds on the strain occurring in the central and 
eastern United States. This network is also expected to serve as a 
reference network for more detailed monitoring networks in areas of 
high risk such as the New Madrid area. Future measurements are 
expected to provide more accurate results because of increased 
numbers of GPS satellites available and improved computation 
software. The improved software will also allow future upgrading of 
the accuracy of the 1987 observations. 3 figs., 5 tabs. 


1650 (UCRL-CR-107024) A guide to writing procurement 
specifications for new and existing CHAWS sites. Martins, S.A.; 
Fry, C. Lawrence Livermore National Lab., CA (United States). 
Sep 1991. 17p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92002179. Source: OSTI; NTIS; GPO Dep. 

Turn-key Chemical Hazard Warning Systems (CHAWS) have 
been designed by the Lawrence Livermore National Laboratory 
(LLNL) and installed at a number of US Army sites. This document 
is intended to be used as a guide by those charged with writing 
procurement specification for both new and existing CHAWS sites. 
It discusses issues of system design and the functional require- 
ments for both hardware and software. Suggestions are made for 
those interested in updating the computer platform and/or operating 
system used in older CHAWS designs. The topics of new-site 
installation and training are only briefly discussed. The reader is re- 
ferred to the CHAWS User's Guides listed in the bibliography for 
user information. 5 refs., 1 tab. 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 72, 222, 223, 224, 337, 390, 1143, 1144, 
1414, 1421, 1637, 1644, 1663, 1759 


1651 (DOE/CE/15401-T13) A miniature inexpensive, oxy- 
gen sensing element: Final technical report. Arenz, R.W. 
CeramPhysics, Inc., Westerville, OH (United States). 7 Oct 1991. 
106p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG01-88CE15401. Order Number DE92001884. 
Source: OSTI; NTIS; GPO Dep. 

An exhaustive study was conducted to determine the feasibility of 
Nernst-type oxygen sensors based on ceramics containing Bi2O3. 
The basic sensor design consisted of a ceramic sensing module 
sealed into a metal tube. The module accommodated an internal 
heater and thermocouple. Thermal-expansion-matched metals, ad- 
hesives, and seals were researched and developed, consistent with 
sequential firings during sensor assembly. Significant effort was de- 
voted to heater design/testing and to materials’ compatibility with Pt 
electrodes. A systematic approach was taken to develop all sensor 
components which led to several design modifications. Prototype 
sensors were constructed and exhaustively tested. It is concluded 
that development of Nerst-type oxygen sensors based on Bi2O3 
will require much further effort and application of specialized tech- 
nologies. However, during the course of this 3-year program much 
progress was reported in the literature on amperometric-type oxy- 
gen sensors, and a minor effort was devoted here to this type of 
sensor based on BizO3. These studies were made on Bi2O3-based 
ceramic samples in a multilayer-capacitor-type geometry and 
amperometric-type oxygen sensing was demonstrated at very low 
temperatures (~ 160°C). A central advantage here is that these 
types of sensors can be mass-produced very inexpensively (~ 20- 
50 cents per unit). Research is needed, however, to develop an 
optimum diffusion-limiting barrier coating. In summary, the original 
goals of this program were not achieved due to unforeseen prob- 
lems with Bi,.O,-based Nernst sensors. However, a miniature 
amperometric sensor base on BizO3 was demonstrated in this pro- 
gram, and it is now seen that this latter sensor is far superior to 
the originally proposed Nernst sensor. 6 refs., 24 figs. 


1652 (FASAC-TAR-92001876) Soviet precision timekeep- 
ing research and technology. Vessot, R.F.C.; Allan, D.W.; 
Crampton, S.J.B.; Cutler, L.S.; Kern, R.H.; McCoubrey, A.O.; 
White, J.D. Science Applications International Corp., McLean, VA 
(United States). Foreign Applied Sciences Assessment Center. Aug 
1991. 321p. Source: OSTI; INIS; Science Applications Inter. Corp., 
P.O. Box 1303, McLean, VA 22102. 

This report is the result of a study of Soviet progress in precision 
timekeeping research and timekeeping capability during the last 
two decades. The study was conducted by a panel of seven US 
scientists who have expertise in timekeeping, frequency control, 
time dissemination, and the direct applications of these disciplines 
to scientific investigation. The following topics are addressed in this 
report: generation of time by atomic clocks at the present level of 
their technology, new and emerging technologies related to atomic 
clocks, time and frequency transfer technology, statistical pro- 
cesses involving metrological applications of time and frequency, 
applications of precise time and frequency to scientific investiga- 
tions, supporting timekeeping technology, and a comparison of 
Soviet research efforts with those of the United States and the 


West. The number of Soviet professionals working in this field is 
roughly 10 times that in the United States. The Soviet Union has 
facilities for large-scale production of frequency standards and has 
concentrated its efforts on developing and producing rubidium gas 
cell devices (relatively compact, low-cost frequency standards of 
modest accuracy and stability) and atomic hydrogen masers (rela- 
tively large, high-cost standards of modest accuracy and high 
stability). 203 refs., 45 figs., 9 tabs. 


1653 (INP—1364/PL, pp. 136-142) Screen graphic monitor 
for NMR tomography purposes. Jasinski, A. (institute of Nuclear 
Physics, Cracow (Poland)); Olejniczak, Z.; Rydzy, M.; Szybinski, K. 
Institute of Nuclear Physics, Cracow (Poland). 1987. (in Polish). 
(CONF-8612187-—: 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow (Poland), 2-3 Dec 1986). In 
Proceedings of 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow, 2-3 December 1986. 395p. 
Order Number DE92605613. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The system of black-and-white screen graphic monitor for NMR 
tomography is presented. It consists of CAMAC controller and 12 
inches professional TV monitor. 4 refs., 3 figs., 1 tab. (A.S.). 


1654 (INP—1364/PL, pp. 143-148) Programmed gradients 
generator for NMR tomography. Rydzy, M. (institute of Nuclear 
Physics, Cracow (Poland)); Jasinski, A. Institute of Nuclear 
Physics, Cracow (Poland). 1987. (In Polish). (CONF-8612187-: 19. 
national seminar on nuclear magnetic resonance and its applica- 
tions, Cracow (Poland), 2-3 Dec 1986). In Proceedings of 19. 
national seminar on nuclear magnetic resonance and its applica- 
tions, Cracow, 2-3 December 1986. 395p. Order Number 
DE92605613. Source: OSTI; NTIS (US Sales Only); INIS. 

The system of programmed gradients generator performed in 
CAMAC standard is described. Its diagram and commands list are 
given. 6 refs., 1 fig., 1 tab. (A.S.). 


1655 (INP—1364/PL, pp. 149-154) Broadband amplifier for 
receiver of pulse NQR/NMR spectrometer. Ostafin, M. (Uniwer- 
sytet Adama Mickiewicza, Poznan (Poland). Inst. Fizyki); Bojarski, 
M. Institute of Nuclear Physics, Cracow (Poland). 1987. (in Polish). 
(CONF-8612187-: 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow (Poland), 2-3 Dec 1986). In 
Proceedings of 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow, 2-3 December 1986. 395p. 
Order Number DE92605613. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The amplifier was elaborated to construct broadband receiver for 
pulse NQR spectrometer with automatic looking and recording of 
NQR spectra by quick Fourier transformation (without frequency 
change). It might be used in pulse NMR spectrometer simplifying 
its service. Its diagram is given. 4 refs., 3 figs. (A.S.). 


1656 (INP—1364/PL, pp. 155-161) Transmitting systems of 
pulse NMR spectrometer for slow molecular reorientations 
study. Buszko, M.L. (Uniwersytet Adama Mickiewicza, Poznan 
(Poland). Inst. Fizyki); Pajak, Z. Institute of Nuclear Physics, Cra- 
cow (Poland). 1987. (in Polish). (CONF-8612187-: 19. national 
seminar on nuclear magnetic resonance and its applications, Cra- 
cow (Poland), 2-3 Dec 1986). In Proceedings of 19. national 
seminar on nuclear magnetic resonance and its applications, -Cra- 
cow, 2-3 December 1986. 395p. Order Number DE92605613. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The transmitting systems of NMR spectrometer are described. 
The diagrams of transmitting tracks and amplifier are given. 13 
refs., 3 figs. (A.S.). 


1657 (NUREG/CR-5711) Assessment of uncertainties in 
measurement of pH in hostile environments characteristic of 
nuclear repositories. Kreider, K.G. (National Inst. of Standards 
and Technology, Gaithersburg, MD (United States)); Tarlov, M.J.; 
Huang, P.H. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Engineering; National Inst. of Standards 
and Technology, Gaithersburg, MD (United States). Oct 1991. 
102p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 
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This report focuses on evaluation and characteristics of sput- 
tered thin film pH electrodes which can be used to assess the 
corrosivity of hot (100°C) aqueous solutions present in nuclear 
repositories. Sputtered thin films have the advantages of high tem- 
perature capability, ruggedness, and low cost. The iridium oxide 
films were found to have a linear, 58 mV/pH, response to changes 
in pH. They had little hysteresis but drifted approximately 0.2 V 
over a period of two days exposure to pH 2—12 solutions. The films 
were found to be insensitive to interference from most ions such as 
alkali ions but had redox sensitivity to ferri-/ferrocyanide ions. Al- 
though special surface treatments were needed for the films for 
good adherence at 200°C the films were not degraded after 20 
hours exposure at pH 4, 7, and 10 at 200°C. Ruthenium oxide 
sputtered films performed equally well to the iridium oxide films in 
parallel tests. The report also contains information on electrochem- 
istry and testing of thin film electrodes and the characterization of 
the thin films by x-ray photoemission spectroscopy, ultraviolet pho- 
toemission spectroscopy, and ion scattering spectroscopy. 123 
refs., 29 figs., 7 tabs. 


1658 (PNL—7829) lon-optical studies for improved ion 
transmission in multistage isotope-ratio mass spectrometers. 
Stoffels, J.J. (Pacific Northwest Lab., Richland, WA (United 
States)); Laue, H.J. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1991. 63p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE92002836. Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical and experimental ion-optical studies of multistage 
isotope-ratio mass spectrometers were conducted to determine 
what improvement in ion transmission efficiency might be attain- 
able through design changes. The computer program GIOS 
(General lon Optical Systems) was used to perform theoretical cal- 
culations of focusing properties and ion transmission efficiency. 
Actual transmission through multiple-sector instruments was deter- 
mined from measurements of the ion beam vertical profile at the 
focus of each stage. For existing mass spectrometers with tandem 
magnets of normal geometry, our studies determined a feasible de- 
sign change that significantly increases ion transmission through 
the analyzer. The use of a cylindrical einzel lens or an electrostatic 
quadrupole lens near the focal point between the magnets pro- 
vides vertical focusing of the ion beam to achieve the improved 
transmission. We also established a new mass spectrometer 
design that give 100% transmission through tandem magnetic ana- 
lyzers and through a third-stage electrostatic analyzer without the 
use of an intermediate focusing lens. Non-normal magnetic field 
boundaries provide ion beam focusing in the vertical plant to 
achieve this complete transmission. 19 refs., 27 figs., 3 tabs. 


1659 (SAND-91-1131C) Calibration of a Hopkinson bar 
with a transfer standard. Bateman, V.|.; Leisher, W.B.; Brown, 
F.A.; Davie, N.T. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9110189-4: 62. shock and vibration symposium, Springfield, VA 
(United States), 29-31 Oct 1991). Order Number DE92002348. 
Source: OSTI; NTIS; GPO Dep. 

During the past year, program field test temperatures, that are 
beyond the test accelerometer operational limits of —30°F and 
+150°F, required the calibration of accelerometers at high shock 
levels and at the temperature extremes of —50°F and +160°F. 
The purposes of these calibrations were to insure the accelerome- 
ters operated at the field test temperatures and to provide an 
accelerometer sensitivity at each test temperature. Since there is 
no NIST-traceable (National Institute of Standards and Technology 
traceable) calibration capability at shock levels of 5,000g—-15,000g 
for the temperature extremes of —50°F and +160°F, a method for 
calibrating and certifying the Hopkinson bar with a transfer stan- 
dard was developed. Time domain and frequency domain results 
are given that characterize the Hopkinson bar. The NIST accuracy 
for the standard accelerometer in shock is +5%. The Hopkinson 
bar has been certified by the Sandia Secondary Standards Division 
with an uncertainty of 6%. 12 refs., 5 figs. 


1660 (UCRL-52000-91-5/6) Energy and technology re- 
view, May—June 1991. Johnson, K.C.; de Vore, L.; Gleason, K.; 
Highstone, H.; Kroopnick, H.; Sanford, N.M.; Spletter, M. (eds.). 


Lawrence Livermore National Lab., CA (United States). [1991]. 
58p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92001795. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This issue of Energy and Technology Review describes two pow- 
erful analytical tools that use ion-beam techniques to make 
contributions to an astonishing range of fundamental problems. We 
characterize these techniques — accelerator mass spectrometry 
(AMS) and ion microbeam analysis — under the common rubric of 
accelerator microanalysis. Each of these tools is used in disciplines 
ranging from anthropology to zoology. The rich diversity of applica- 
tions is reason enough to dedicate an entire issue to these 
impressive tools. Most of the applications are already under investi- 
gation here at LLNL. One section in this issue explains how the 
high sensitivity of AMS offers the possibility of one day tailoring 
drugs to the needs of individual patients. Other articles describe 
the broad potential of AMS in environmental monitoring, so critical 
to the well-being of the public, and explain how it offers a precise 
timepiece that can help us understand our prehistoric past and, 
perhaps, one day help make accurate predictions for future global 
climate changes. The ion microbeam facility at LLNL may give the 
United States a competitive edge in advanced production tech- 
niques for microdevices. An article on the economic impact of 
microanalytical tools explains that other industries, too, may benefit 
during this era when we are facing tough competition from interna- 
tional markets. This is also an article on the history, development, 
and key advantages of AMS and ion microbeam analysis. Of prime 
importance for research is that they are nondestructive of many 
samples, allowing valuable (or irreplaceable) materials to be ana- 
lyzed. These techniques also make it possible to study unique, 
small-sample experiments and may allow the first-time imaging of 
some living materials or functioning systems. 


1661 (UCRL-ID—108066) Ground wave propagation of a 
video pulse source: Part 2. Dreyer, K.A.; Buettner, H.M. 
Lawrence Livermore National Lab., CA (United States). 19 
Jul 1991. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92001794. Source: OSTI; NTIS; GPO Dep. 

In a previous paper we developed a simple model describing the 
far-field from a video-pulse source near the ground and for grazing 
incidence. We report here on a recent field test in which we 
attempted to verify the model. Our results show quantitative agree- 
ment with the model for most of the tested parameter space. We 
have also extended our model to include all elevation angles, in- 
cluding up to vertical. The computed engagement envelope shows 
three distinct regions: At grazing angles the field is small and di- 
minishes to near zero at the earth's surface; at low-to moderate 
angles strong lobing occurs; at high angles the video-pulse field 
approaches its free-space form. 6 refs., 16 figs. 
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1662 (PNL-SA-19430) Impact of automation on command 
and control information processing. McCallum, M.C.; Under- 
wood, J.A. Pacific Northwest Lab., Richland, WA (United States). 
Apr 1991. 15p. Sponsored by Department of Defense, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 
9106230-3: 59. Military Operations Research Society (MORS) 
symposium, West Point, NY (United States), 11-13 Jun 1991). Or- 
der Number DE92000546. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

For Army Tactical Command and Control System Experimenta- 
tion Site, Fort Lewis, Washington. 

This paper describes a method for estimating the impact of cur- 
rent and future command and control automation capabilities on 
the time required to perform information processing tasks. The 
method was applied in the context of Army division-level intelli- 
gence information processing with the assistance of the emerging 
Army Tactical Command and Control System. Results of applying 
the methodology in the assessment of current automation functions 
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and future automation alternatives are presented and discussed. 8 
refs., 4 figs., 2 tabs. 


1663 (SAND-90-1082) The SE3197, a portable trajectory- 
sensing signal generator tester. Lyons, G.R. Sandia National 
Labs., Albuquerque, NM (United States). Oct 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE92001855. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report describes the SE3197 Portable Development Tester 
for the trajectory-sensing signal generator (TSSG) electronic sub- 
assembly. This tester was designed to provide extensive stimuli 
utilizing a flexible software technique. Data acquisition is achieved 
by computer control and backup data provided by a digital oscillo- 
scope. Because the TSSG has extensive environmental testing for 
evaluation it was necessary to construct a portable tester that 
could be easily moved to various testing sites. The portability re- 
quirement presented an interesting design task. The tester operator 
can completely define the test sequence by creating test files on 
the computer. This report will cover the major topics of hardware, 
software, data acquisition, and operation. 3 figs. 


1664 (SAND-91-0377C) Penetration analysis of HY100 
steel plate. Chen, E.P. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911195-2: Army symposium on solid mechanics: synergism of 
mechanics, mathematics and materials, Plymouth, MA (United 
States), 4-7 Nov 1991). Order Number DE91018800. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This investigation deals with the analysis of penetration pro- 
cesses in HY100 steel plates. The study is limited to 1.05-cm-thick 


and 30.48-cm-diameter HY100 steel plates being impacted by 3- 
em-diameter and 28.15-cm-long maraging steel rods (T-250) at 100 
to 400 m/s impact velocities. The analysis is numerical in nature. 
The transient dynamic finite element code PRONTO 20D is used to 
perform the numerical simulations. Experimental evidence suggests 


that under the above impact conditions, little or not damage is in- 
flicted on the maraging steel rods while the targets fail by shear 
induced plugging. 


1665 (UCRL-ID-108383) The security policy debate in 
Germany in the period immediately following unification (Jan- 
uary 1—June 30, 1991). Zinner, P.E. Lawrence Livermore National 
Lab., CA (United States). Jul 1991. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE92002120. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report examines the evolution of Germany's foreign and se- 
curity policy in the initial period following the country's unification, 
under the impact of and in response to internal political and eco- 
nomic factors, as well as external developments — notably the War 
in the Gulf and Soviet policy changes — which have shaped policy 
priorities. 


1666 (WR-B-91-6) Department management of the Ross 
Aviation, Inc., contract aircraft major spare parts inventory, AF 
buquerque, New Mexico. USDOE Office of Inspector General, 
Washington, DC (United States). Office of Assistant Inspector Gen- 
eral for Audits. 26 Jul 1991. 17p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92002198. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this audit was to determine whether the Depart- 
ment of Energy’s (Department) management of its contract with 
Ross Aviation, Inc. (Ross) provided reasonable assurance that the 
inventory of aircraft major spare parts at Ross was economical and 
efficient. The audit disclosed that approximately $447,000 (acquisi- 
tion and interest carrying costs) of low-use major spare parts was 
excessive. Internal control deficiencies which fostered the exces- 
sive inventory included: (1) Ross had set stock levels without 
considering such factors as consumption or projected needs; and 
(2) the Department had not reviewed inventory quantities when ap- 
praising Ross’ property management. The Albuquerque Operations 
Office (AL) agreed to take the corrective actions recommended in 
the report. 


4501 Chemical Explosions and Explosives 
Refer also to citation(s) 1805 


1667 (CONF-9110168-4) The Pulsed Interrogation Neu- 
tron and Gamma (PING) system. Schultz, FJ. (Oak Ridge 
National Lab., TN (United States)); Hensley, D.C.; Coffey, D.E.; 
Chapman, J.A.; Caylor, B.A.; Bailey, R.D.; Vourvopoulos, G.; Ke- 
hayias, J. Oak Ridge National Lab., TN (United States). [1991]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From Department of Energy model 
conference; Oak Ridge, TN (United States); 14-17 Oct 1991. Order 
Number DE92001672. Source: OSTI; NTIS; GPO Dep. 

Explosives and chemical warfare agents possess elements and 
characteristic elemental ratios not commonly found in significant 
quantities in other items. These elements include nitrogen, oxygen, 
fluorine, phosphorus, sulfur, and chlorine. The research described 
here discusses the results to date of the development of a pulsed- 
neutron interrogation and gamma(+)-ray system for detecting 
explosives. Originally, the system development was designed to 
enable discrimination between conventional explosives and chemi- 
cal warfare agents. Experimental results indicated that distinct 
classes of chemical agents could also be distinguished, for exam- 
ple, nerve agents and mustard gases. Based on these preliminary 
results, the system is currently being designed for the detection of 
explosives concealed, for example, in airline luggage. 13 refs. 


1668 (MLM-3710(OP)) Thermal and x-ray diffraction anal- 
yses of reactions of B/CaCrO, and Ti/KCIO, pyrotechnic 
blends. Whitaker, R.B.; Brown, C.R.; Garrod, M.J.; Sebastian, 
C.S.; Sullenger, D.B. EG and G Mound Applied Technologies, Mi- 
amisburg, OH (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-88DP43495. 
(CONF-9109212-2: North American Thermal Analysis Society 
(NATAS) meeting, Minneapolis, MN (United States), 23 Sep 1991). 
Order Number DE92002030. Source: OSTI; NTIS; GPO Dep. 
Thermal and x-ray diffraction (XRD) analyses have been used in 
studying reactions of pyrotechnic blends. The reactions were per- 
formed in the thermal analysis instrument, and the products were 
analyzed by XRD. Two pyrotechnic blends — B/CaCrO, and TV 
KCIO, — were studied in different reaction environments, including: 
air, high purity argon, and high vacuum. Thermogravimetric Analy- 
sis/Differential Thermal Analysis (TGA/DTA) of a 20/80 wt % B/ 
CaCrO, blend in air showed a weight gain (TGA) and an increase 
in the reaction enthalpy (DTA), compared to reactions in a vacuum 
or high purity argon. Analyses (TGA/DTA) of a 33/67 wt % TVKCIO, 
blend in air showed an additional DTA exotherm, following the main 
reaction peak, accompanied by a small weight gain. Neither was 
observed in high purity argon or in a vacuum. Reaction products 
from both blends were determined by XRD. 4 refs., 2 figs., 1 tab. 


1669 (UCRL-ID—105644) Electrostatic discharge eftects 
on EBW detonators. Lee, R.S.; Lee, R.E. Lawrence Livermore 
National Lab., CA (United States). Aug 1991. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE92002118. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

With appropriate circuit resistance and inductance and sufficient 
stored energy, discharging a charged human body or component 
through an exploding bridgewire (EBW) detonator may cause the 
detonator to function or may damage the detonator. We have stud- 
ied the effects of electrostatic discharge (ESD) on a number of 
exploding bridgewire (EBW) detonators. The effects of the charged 
human body and of charged components (600-1000 pF) were sim- 
ulated using appropriate capacitor discharge units. The detonators 
were subjected to discharges which passed directly through the 
bridgewires (pin-to-pin), as well as discharges which passed from 
the bridge to the metal case of the detonator (pin-to-case). EBW 
detonators subjected to a discharge from the traditional “static 
man” did not detonate in either the pin-to-pin or pin-to-case mode, 
but some of the detonators were damaged so they did not function. 
Charged components with series resistance less than 15 Ohms 
produced detonations with some of the detonators and damaged 
others depending on the energy stored on the charged capacitor. 
The response of the tested detonators to the ESD sources in the 
pin-to-case mode depended critically on the internal construction of 
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the detonator. In the pin-to-pin mode the response was governed 
primarily by the material and cross-sectional area of the bridgewire 
and by the circuit resistance. We have performed calculations to 
determine the values of inductance and resistance for which burst 
and melt may occur for given ESD sources. We used a phe- 
nomenological model of bridgewire burst in a computer code called 
FIRESET. The FIRESET burst model uses an analytical function to 
describe bridge resistance as a function of the square of the cur- 
rent density in the bridge, integrated over time. Bridge melt was 
computed using the same computer code, but using experimental 
values of bridge resistivity and specific heat up to the melting tem- 
perature. 13 refs., 15 figs., 2 tabs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 1015, 1669 


1670 (SAND—91-1838) SRAM A (Short Range Attack Mis- 
sile) alternate configuration study. Rondeau, D. Sandia National 
Labs., Albuquerque, NM (United States). Sep 1991. 46p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DP00789. Order Number DE92002214. 
Source: OSTI; NTIS (US Sales Only): GPO Dep. 

In April 1991 the Short Range Attack Missile (SRAM) System 
Program Office (SPO) verbally requested that Sandia National Lab- 
oratories (SNL) conduct a study of alternate configurations for the 
AGM-69/SRAM A. SNL presented preliminary results of the design 
study approximately 60 days later. The study was terminated by 
the SRAM SPO before completion. This report documents the pre- 
liminary work accomplished. Based on limited and incomplete 
analysis, the study concluded that it may be possible to design and 
build a modernized version of the SRAM A missile that keeps the 
existing external shape while incorporating a new rocket motor, 
new electronics, and new warheads. Range and performance, 
however, are believed to be at risk. Based on limited investigation, 
it appears that the new rocket motor would require a higher risk 
development than being considered for the preliminary ASRAM de- 
sign. The new rocket motor would occupy less volume (4-6% less) 
and may need to have slightly more dense propellant than the 
SRAM A to compensate for the nose-heavy configuration layout 
and likely missile energy requirements. As stated, the alternate 
configuration results in a 4-6% reduction from the SRAM A propel- 
lant volume. This reduction is needed to incorporate the upgraded 
electronic payload that features: a new radar fuze; Global Position 
System (GPS); inertial navigation; computer; avionics; and larger, 
modern warheads. Another recognized risk area in the design of a 
modernized SRAM A missile is the electronic fin actuator (which, in 
the SNL design, replaces the hydraulic actuator) and its influence 
on the rocket motor nozzle and/or propellant volume. Despite the 
above-cited risks, and given reasonable design success of the mo- 
tor and actuators, it was estimated that this configuration could 
approach the range and performance of the AGM-69/SRAM A. With 
the initial, more conservative design assumptions (i.e., the ASRAM 
motor), a decrease in range is estimated. 1 ref., 3 figs., 1 tab. 


1671 (UCRL-JC—103163) Optical depths over a target area 
immediately following a massive nuclear strike. Bradiey, M.M.; 
Peterson, K.R.; Gudiksen, P.H.; Rodriquez, D.J. Lawrence Liver- 
more National Lab., CA (United States). Feb 1990. 6p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-900189-2: 1989/90 conference 
on cloud impacts on DOD operations and systems, Monterey, CA 
(United States), Jan 1990). Order Number DE92003063. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The objective of this study is to provide estimates of the inte- 
grated optical depths that could be expected over and downwind 
from a target area during the hours immediately following a mas- 
sive nuclear strike. The hypothetical scenario includes both rural 
and urban targets, a mixture of surface- and airbursts, and a range 
of weapon yields. Two numerical models were used for the simula- 
tion: a three-dimensional, nonhydrostatic smoke plume model and 
a three-dimensional mesoscale transport and diffusion model. The 
models were initialized with actual surface and upper air atmo- 
spheric data from 15 weather observing sites covering an area of 
approximately 1000 x 1000 km. The calculations demonstrate that 


optical depths of unprecedented magnitude may be expected to 
occur over and downwind from the target area. 4 refs., 6 figs. 
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1672 (LBL-31035) Array analysis of regional Pn and Pg 
wavefields from the Nevada Test Site. Leonard, M.A. (California 
Univ., Berkeley, CA (United States). Dept. of Geology and Geo- 
physics). Lawrence Berkeley Lab., CA (United States). Jun 1991. 
241p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098. Order Number DE92000840. 
Source: OSTI: NTIS; INIS; GPO Dep. 

Small-aperture high-frequency seismic arrays with dimensions of 
a few kilometers or less, can improve our ability to seismically 
monitor compliance with a low-yield Threshold Test Ban Treaty. 
This work studies the characteristics and effectiveness of array 
processing of the regional Pn and Pg wavefields generated by un- 
derground nuclear explosions at the Nevada Test Site. Waveform 
data from the explosion HARDIN (m, = 5.5) is recorded at a tem- 
porary 12-element, 3-component, 1.5 km-aperture array sited in an 
area of northern Nevada. The explosions VILLE (m, = 4.4) and 
SALUT (m, = 5.5) are recorded at two arrays sited in the Mojave 
desert, one a 96-element vertical-component 7 km-aperture array 
and the other a 155-element vertical-component 4 km-aperture ar- 
ray. Among the mean spectra for the m, = 5.5 events there are 
significant differences in low-frequency spectral amplitudes be- 
tween array sites. The spectra become nearly identical beyond 
about 6 Hz. Spectral ratios are used to examine seismic source 
properties and the partitioning of energy between Pn and Pg. 
Frequency-wavenumber analysis at the 12-element array is used to 
obtain estimates of signal gain, phase velocity, and source az- 
imuth. This analysis reveals frequency-dependent biases in velocity 
and azimuth of the coherent Pn and Pg arrivals. Signal correlation, 
the principal factor governing array performance, is examined in 
terms of spatial coherence estimates. The coherence is found to 
vary between the three sites. In all cases the coherence of Pn is 
greater than that for Pg. 81 refs., 92 figs., 5 tabs. 


1673 (UCRL-JC—108141) High-frequency P wave spectra 
trom explosions and earthquakes. Walter, W.R. (Lawrence Liver- 
more National Lab., CA (United States)); Priestley, K.F. Lawrence 
Livermore National Lab., CA (United States). 6 Aug 1991. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-890398-2: DOE/LLNL sympo- 
sium on explosion-source phenomenology, Lake Tahoe, CA (United 
States), 14-16 Mar 1989). Order Number DE91018723. Source: 
OSTI; NTIS; GPO Dep. 

Two explosion P wave spectral models and two earthquake P 
wave spectral models are reviewed to assess their implications for 
high frequency (>1 Hz) seismic discrimination between earth- 
quakes and explosions. The importance -of the corner frequency 
scaling, particularly for models with the same high frequency spec- 
tral decay rate, is demonstrated by calculating source spectral 
ratios (a potentially important regional discriminant) for these mod- 
els. We compare North American events and a limited data set of 
Central Asian events with these spectral models. We find North 
American earthquakes are consistent with a constant stress drop 
modified Brune model between 10 and 30 Hz. Shaliow (<700 m 
depth) Pahute Mesa explosions at the Nevada Test Site have a 
high frequency spectral decay between 10 and 30 Hz greater than 
the w~* predicted by the explosion models. Near regional record- 
ings of the Soviet Joint Verification Experiment (JVE) explosion 
show a higher corner frequency and lower 1 to 4 Hz spectral ratios 
than predicted by either explosion model. The higher corner fre- 
quency of the Soviet JVE appears not to be due to attenuation, or 
receiver effects, and may represent a need for different corner fre- 
quency scaling, or result from source complications such as spall 
and tectonic release. A regional recording of the Soviet JVE (NEIC 
My = 6.1) is shown to have a lower 1 to 4 Hz spectral ratio than a 
smaller earthquake (NEIC m, = 4.6) recorded on a nearly recipro- 
cal path. 43 refs., 8 figs. 
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1674 (DOE/SF/16732-T1) Integrated system for missile 
detection and discrimination: Final report. Gallagher Asso- 
ciates, Inc., West Lafayette, IN (United States); Cyberoptics Corp., 
Minneapolis, MN (United States). [1991]. 84p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
87SF16732. Order Number DE91018874. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The goal of this research has been to develop a test system for 
simultaneously viewing a wide angle field of view as well as a high 
resolution zoomed image. The system is optimized for the target 
detection and tracking problem rather than the surveillance prob- 
lem. Also the original plan was to utilize holographic optics for 
certain key optical elements. In particular, by using a diffractive op- 
tical element with multiple diffraction orders to simultaneously 
image multiple fields of views onto a single detector array. In addi- 
tion, a special signal processing scheme, which utilizes a technique 
known a bit reversed sampling, was proposed as a tracking algo- 
rithm. The special feature of this tracking algorithm is that it allows 
us to simultaneously estimate position and velocity of a moving tar- 
get during the acquisition of a single frame of image data. A system 
with capability of simultaneous tracking targets over a wide angle 
and close up field of view is demonstrated. The optical system is 
designed to implement the bit-reversed sampling strategy which is 
optimum for field coverage. A second advantage of bit-reversed 
sampling is that it allows for the simultaneous tracking of a targets 
position and velocity. This can be accomplished by use of a single 
frame of data rather than using multiple frames. Demonstrations of 
the system have been performed by taking video tape of an image 
from a operating optical implementation and processing the video 
tape at a separate location by computer. 42 refs., 25 figs. 


1675 (LA-11917-MS) Discrimination: Who needs it?. 
Canavan, G.H.; Browne, J.C. Los Alamos National Lab., NM 
(United States). Oct 1991. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92002605. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

Estimates of boost-phase and midcourse effectiveness are used 
to allocate resources between them as functions of the decoys and 
discrimination used. Absent decoys, a START-constrained 270 cur- 
rent heavy missile threat could be met as well by = 5,000 
space-based interceptors (SBls) or by 1,600 midcourse intercep- 
tors. The number of SBlis required increases in proportion to the 
number of residual decoys in midcourse. Costs fall with SBls over 
the interval accessible in the near term. For many SBis, shortfalls 
in discrimination can be compensated for by oversizing the SBI 
constellations and killing most RVs and decoys before deployment. 
START reductions are almost the ideal companion to initial deploy- 
ments of defenses. 16 refs., 10 figs. 


1676 (LA-12054-MS) Migration to a distributed system ar- 
chitecture at the National Test Bed. Hoebelheinrich, R. Los 
Alamos National Lab., NM (United States). Sep 1991. 55p. DOE 
Contract W-7405-ENG-36. Order Number DE92000805. Source: 
OSTI; NTIS; GPO Dep. 

This is a study to consider the mission of the Strategic Defense 
Initiative Organization's National Test Bed (NTB) and the current di- 
rections of gigabit networking and distributed computing research 
and to produce a report describing a 5- to 10-year vision of an 
NTB computing architecture and migration path to that architecture. 
97 refs., 20 figs. 


1677 (LA-12078-MS) Survivability of large directed-energy 
platforms. Canavan, G.H. Los Alamos National Lab., NM (United 
States). Oct 1991. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE92002603. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
There are adequate discussions in the literature of the survivabil- 
ity of space platforms that are small. Discussions of the 
survivability of large space platforms are less developed. In part 
that is because the large directed-energy platforms are thought to 
be useful in the long term; in part it is because of a rough concept 
that they are vulnerable simply because they are large. Size does 


matter for passive survivability techniques such as hardening, ma- 
neuver, and decoys. Both initial- and life-cycle mass and cost 
trades strongly favor lasers that are attacked. Their advantage is 
shielding, which is independent of platform size. The analysis of 
NPBs is more complex, but again reduces to the greater ease of 
shielding. Thus, in the most stressing attacks size plays no role. 
These results are generic. They show the advantage of shielding 
for any attacked platform. 14 refs. 


1678 (LA-12094-MS) Directed energy concepts for theater 
defense. Canavan, G.H.; Browne, J.C. Los Alamos National Lab.., 
NM (United States). Oct 1991. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92002604. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report explores the role of directed energy weapons (DEWs) 
in theater defenses. For ranges shorter than 200-300 km they are 
much cheaper than SBis; they are competitive with ground-based 
interceptors (GBis). For inter-theater ranges of = 1000 km, lasers 
are competitive with the SBls, but NPBs are significantly cheaper 
than either. For nominal laser and space-based interceptor (SBI) 
costs, lasers are strongly preferred for ranges under 300-500 km. 
For ranges 700 km, SBis have a slight advantage. Neutral particle 


beams (NPBs) appear dominant for ranges over 400-1000 km. 14 
refs., 3 figs. 


1679 (LA-12150-MS) Geomagnetic trapping and prompt 
detection of protons from an oribital neutral particle beam. 
Hughes, R.J.; Cottingame, W.B. Los Alamos National Lab., NM 
(United States). Oct 1991. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE92000659. Source: OSTI; NTIS; GPO Dep. 

Copious quantities of protons are emitted during the operation of 
a neutral-particle-beam (NPB) accelerator system. If the system is 
operated in Earth orbit, these protons have the potential for be- 
coming trapped in the Earth's magnetic field. In this paper, the 
evolution of the proton population at short times after injection from 
an NPB platform of modest capability operated at low altitudes and 
low latitudes is studied. In particular, protons that are injected be- 
low the intense proton radiation belts and that have lifetimes long 
enough to allow them to survive many drift periods are considered. 
The probability of intercepting these trapped protons and the mag- 
nitude of the associated flux within a few drift periods of injection 
are estimated. The possibility of monitoring the space environment 
for the characteristic signals of such trapped protons is discussed 
as a method for detecting the operation of an NPB in low-Earth or- 
bit. 10 refs., 2 figs., 3 tabs. 


1680 (LA-UR-91-3437) Evaluation of environmentally safe 
cleaning agents for diamond turned optics. Theye, L.A. (Los 
Alamos National Lab., NM (United States)); Day, R.D.; Weinrach, 
J.; Schubert, R.; Seiffert, S. Los Alamos National Lab., NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9109259— 
11: 1. international congress on environmentally conscious 
manufacturing, Santa Fe, NM (United States), 18 Sep 1991). Order 
Number DE92002524. Source: OSTI; NTIS; GPO Dep. 

Precision machining of metal surfaces using diamond turning has 
increased greatly in popularity at LANL in recent years. Similar 
techniques are used extensively to manufacture metal mirrors for 
use in laser applications. The diamond turned surfaces are easily 
damaged, making the selection of a cleaning agent very criti- 
cal. These surfaces have been traditionally cleaned using 
Trichloroethane (TCA) to remove residual oil remaining from the 
machining process. The TCA was then removed with an ethanol 
rinse, leaving a residue free surface. Recently, however, TCA was 
pronounced environmentally unsafe. Consequently, we are search- 
ing for an environmentally safe cleaning agent for these diamond 
turned metal optics. The concern with using alternative solvents is 
the potential for residual surface films that produce reflectivity 
changes related to a combination of wavelength, surface coverage, 
film thickness and dielectric properties. Therefore, we have initiated 
a program for testing the effectiveness of a variety of environmen- 
tally safe solvents used to clean diamond turned optical surfaces. 
Our basic test plan consists of comparing a number of environ- 
mentally safe solvents against the TCA/ethanol cleaning system. 
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We have identified twelve candidate solvents, but have only been 
able to perform a partial test on one of them to date. This paper 
discusses the results obtained to data using this solvent known as 
P F [1]. 3 refs., 13 figs. 
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Refer also to citation(s) 60, 284, 363, 385, 569, 775, 776, 817, 
848, 849, 1366, 1372, 1630, 1650, 1726, 1731, 1756, 1803, 1838, 
1881, 1896, 1908, 2598 


1681 (ANL/CP-73320) Characteristics of large eddy trans- 
port between the lower atmosphere and a deciduous forest. 
Gao, W. (Argonne National Lab., IL (United States)); Shaw, R.H.; 
Paw U, Kyaw Tha. Argonne National Lab., IL (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9109203-2: 20. 
conference on agricultural and forest meteorology, Salt Lake City, 
UT (United States), 10-13 Sep 1991). Order Number DE91018636. 
Source: OSTI; NTIS; GPO Dep. 

Bulk characteristics of mean upward and downward flows have 
been examined by applying conditional averaging to the data col- 
lected within and above a deciduous forest. The time fraction of 
updrafts is longer than that of downdrafts within the canopy, but 
the time fractions tend to be equally distributed at about twice the 
canopy height. This characteristic appears to be generally indepen- 
dent of canopy Leaf Area Index and atmospheric stability. The 
asymmetric time distribution over updrafts and downdrafts and the 
strong height dependence of this distribution are caused by weak 
upwelling flows and strong descending motions existing within the 
canopy region. The vertical transport contributed by mean vertical 


motions accounts for an important part of the total fluxes. Although 
the ratio of the flux by mean vertical motions to the total flux 
changes with height, it appears to be invariant with canopy Leaf 
Area Index and atmospheric stability. 4 refs., 5 figs., 1 tab. 


1682 (ANL/CP-73968) Regional analysis of S emission- 
deposition trends in North America from 1979 through 1988. 
Shannon, J.D. Argonne National Lab., IL (United States). [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9109258-1: 19. information 
transfer meeting (ITM) on air pollution modelling and its application, 
Crete (Greece), 29 Sep - 4 oct 1991). Order Number DE91018545. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Variations in SO, emissions weighted by a regional deposition 
model are shown to account for most of the variance in regionally 
averaged annual wet deposition (WD) and precipitation-weighted 
concentrations (PWCs) of sulfate in the United States and Canada 
during the period 1979-1988. Total emissions decreased about 
15% during that time. For all sites combined, weighted emissions 
accounted for about two-thirds of the variance, with slightly better 
performance for PWC than for WD. Restricting the emission re- 
gions to the states containing the monitoring sites in each region 
led to very mixed results, with good explanation of WD and PWC 
variance in the Midwest and in all sites combined but generally 
poor explanation elsewhere, particularly for WD. In some regions, 
local emission densities are quite low, and most deposition would 
be expected to result from outside sources, so no strong relation- 
ship between local emission rates and deposition would be 
expected. Including annual meteorological variability in the emis- 
sion weighting improved variance explanation in several of the 
peripheral regions, but reduced variance explanation elsewhere, 
particularly in the Midwest, the region of the highest emission den- 
sity. 10 refs., 2 figs., 1 tab. 


1683 (ANL/CP-—74364) The carbon isotopic composition 
of atmospheric methane and Its sources and trends; distribu- 
tion of source fluxes and their contribution to the increasing 
concentration. Stevens, C.M. Argonne National Lab., IL (United 
States). [1991]. 23p. Sponsored by USDOE, Washington, DC 


(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9110220—1: North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop, Mount Hood, OR (United States), 6-11 
Oct 1991). Order Number DE92000268. Source: OSTI; NTIS; GPO 
Dep. 

The goal of isotopic studies of atmospheric methane is the deter- 
mination of the relative fluxes of the various sources of different 
isotopic composition. Because of the large number of generic 
anthropogenic source types it is not possible to determine their rel- 
ative strengths based on carbon-13 data alone. However, by 
combining sources of similar isotopic composition (as well as simi- 
lar origin), and utilizing results from other studies it is possible to 
calculate some important features of the atmospheric CH, cycle. 
The 19C/'2C ratio of atmospheric CH, is increasing in both the 
southern and northern hemisphere with a faster rate in the former. 
Analysis of these results shows that the increasing fluxes of CH, 
from biomass burning in the southern hemisphere contribute about 
60% of the rate of increasing concentration. In the past decade the 
trend in the northern hemisphere can be interpreted as caused by 
both increasing and decreasing fluxes from the natural wetiands 
sources. 26 refs., 2 figs., 4 tabs. 


1684 (CONF-911256-2) Absorption chillers: Part of the 
solution. Occhionero, A.J. (American Gas Cooling Center, Arling- 
ton, VA (United States)); Hughes, P.J.; Reid, E.A. Oak Ridge 
National Lab., TN (United States). [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
840R21400. From international chlorofluorocarbon (CFC) and 
halon alternatives conference; Baltimore, MD (United States); 3-5 
Dec 1991. Order Number DE92002331. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Acid rain, ozone depletion, global warming, and implementation 
economics are considered as they relate to the advisability of ex- 
panding the application of absorption chillers. Introductory and 
background information are provided to put the discussion in the 
proper context. Then all four issues are discussed separately as 
they relate to absorption chillers. Acid rain and ozone depletion 
concerns, and implementation economics, are found to support the 
expanded use of absorption chillers. The global warming concern 
is found to be more of a gray area, but the areas of benefit corre- 
spond well with the conditions of greatest economic advantage. All 
things considered, absorption chillers are believed to be part of the 
environmental and economic solution. It is further believed that in- 
tegrated resource planning (IRP) processes that consider electric 
and gas technologies on an equal footing would come to the same 
conclusion for many regions of the United States. 9 refs., 3 tabs. 


1685 (DOE/EA-0503) O-Wing renovation: Environmental 
assessment: Revision 5. USDOE Oak Ridge Field Office, TN 
(United States). Jul 1991. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92001787. Source: 
OSTI; NTIS; GPO Dep. 

The operation of the O-Wing facility at the Y-12 Plant is neces- 
sary to meet the schedules and material requirements for 
Department of Energy (DOE) activities. The new facility is a reno- 
vation of the existing facility. Equipment will be replaced to improve 
personnel protection, production reliability, and to reduce overall 
emissions. The effect of the renovation and operation of this facility 
in terms of personnel safety and environmental impact compared 
to the overall Y-12 Piant operations will be small. The effect of the 
operation of the O-Wing facility on the local fish and wildlife will be 
insignificant. Normal emissions of airborne contaminants resulting 
from O-Wing operations at the plant perimeter are expected to be 
less than 1% of the overall plant emissions. Air emissions pro- 
duced by the O-Wing are permitted by the State of Tennessee 
Division of Air Pollution Control, and overall emissions will be 
reduced from the pre- renovation levels by the addition of high effi- 
ciency particulate air (HEPA) filtration. Waste streams produced by 
the operation will be treated to recover the special nuclear material 
(SNM) and disposed of in an environmentally acceptable manner. 
No impacts are expected on ground or surface water. No additional 
land will be required to implement this project, as it involves the re- 
placement of existing facilities. All personnel involved with the 





264 ERA Vol. 17, No. 1 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 





operation of the O-Wing will be experienced in handling enriched 
uranium and will be properly trained. 20 refs., 3 figs., 1 tab. 


1686 (DOE/EH-0176) Tiger Team assessment of the San- 
dia National Laboratories, Albuquerque. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). May 1991. 789p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92000082. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report documents the Tiger Team Assessment of Sandia 
National Laboratories (SNL), Albuquerque, located in Albuquerque, 
New Mexico. SNL, Albuquerque, is operated by the Sandia Corpo- 
ration (a wholly owned subsidiary of the American Telephone and 
Telegraph Company) for the US Department of Energy (DOE). The 
environmental assessment also included DOE tenant facilities at 
Ross Aviation, Albuquerque Microelectronics Operation, and the 
Central Training Academy. The assessment was conducted from 
April 15 to May 24, 1991, under the auspices of DOE's Office of 
Special Projects under the Assistant Secretary for Environment, 
Safety and Health (ES&H). The assessment was comprehensive, 
encompassing ES&H disciplines, management, self-assessments, 
and quality assurance; transportation; and waste management op- 
erations. Compliance with applicable federal, state, and local 
regulations; applicable DOE Orders; best management practices; 
and internal SNL, Albuquerque, requirements were assessed. In 
addition, an evaluation of the adequacy and effectiveness of DOE 


and SNL, Albuquerque management of ES&H programs was con- 
ducted. 


1687 (DOE/ER-0508T) Carbon dioxide and climate: 
Summaries of research in FY 1991. USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research. Oct 1991. 204p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE92002831. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Global climate change is a serious environmental concern, and 
the US has developed “An Action Agenda” to deal with it. At the 
heart of the US effort is the US Global Change Research Program 
(USGCRP), which has been developed by the Committee on Earth 
and Environmental Sciences (CEES) of the Federal Coordinating 
Council for Sciences, Engineering, and Technology (FCCSET). The 
USGCRP will provide the scientific basis for sound policy making 
on the climate-change issue. The DOE contribution to the US- 
GCRP is the Carbon Dioxide Research Program, which now places 
particular emphasis on the rapid improvement of the capability to 
predict global and regional climate change. DOE’s Carbon Dioxide 
Research Program has been addressing the carbon dioxide-climate 
change connection for more than twelve years and has provided a 
solid scientific foundation for the USGCRP. The expansion of the 
DOE effort reflects the increased attention that the Department has 
placed on the issue and is reflected in the National Energy Strat- 
egy (NES) that was released in 1991. This Program Summary 
describes projects funded by the Carbon Dioxide Research Pro- 
gram during FY 1991 and gives a brief overview of objectives, 
organization, and accomplishments. The Environmental Sciences 
Division of the Office of Health and Environmental Research, Office 
of Energy Research supports a Carbon Dioxide Research Program 
to determine the scientific linkage between the rise of greenhouse 
gases in the atmosphere, especially carbon dioxide, and climate 
and vegetation change. One facet is the Core CO2 Program, a pio- 
neering program that DOE established more than 10 years ago to 
understand and predict the ways that fossil-fuel burning could af- 
fect atmospheric CO2 concentration, global climate, and the Earth’s 
biosphere. Major research areas are: global carbon cycle; climate 
detection and models of climate change; vegetation research; re- 
source analysis; and, information and integration. 


1688 (DOE/ER/60257-T1) Predicting the response of a 
temperate forest ecosystem to atmospheric CO, increase: An- 
nual report, 1990-1991. Bazzaz, F.A. Harvard Univ., Cambridge, 
MA (United States). Dept. of Organismic and Evolutionary Biology. 
[1991]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER60257. Order Number 
DE92001943. Source: OSTI; NTIS; GPO Dep. 

All research goals for the current year have been met. We have 
prepared eight manuscripts reporting these discoveries. Individual 


projects have determined: Soil volume is not critical to the decline 
of photosynthetic rates under elevated CO2. However, the shape, 
as well as the size, exerts a strong influence on growth in re- 
sponse to elevated CO2, but this response is variable dependent 
on the species. Elevated CO. may increase the growth of shade- 
tolerant trees to a greater extent than shade-intolerant trees. All 
birch trees examined responded in a similar positive way to a dou- 
bling of COz, but only yellow birch showed an increase in survival. 
Seedling regeneration in a New England deciduous forest may be 
altered by future CO2 levels. Plants grown in a high CO. atmos- 
phere altered their physiological functions, growth rates, biomass, 
and allometric growth patterns, probably influencing individual sur- 
vival and planvpiant interactions within a community. The changes 
in photosynthetic rate (Ps) in response to elevated CO2 may in- 
volve alteration of multiple physiological characteristics. Growth 
enhancement in elevated COz is contingent on soil moisture condi- 
tions. Model simulations show increases in plant survival under 
elevated CO. can have unexpected results on population dynam- 
ics. Finally, CO2 levels do not affect the heat shock response. 
Future experiments are described. 21 refs., 1 tab. (MHB) 


1689 (DOE/ER/60292-7) Operation and research at the 
Ithaca MAP3S regional precipitation chemistry site: Final re- 
port. Butler, T.J.; Likens, G.E. Institute of Ecosystem Studies, 
Millbrook, NY (United States). Jul 1991. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
85ER60292. Order Number DE92000836. Source: OSTI; NTIS; 
GPO Dep. 

Annual precipitation chemistry data from network start-up through 
1988 is presented for the nine MAPSS sites. Time trends show 
nificant negative linear regressions (P < 0.10) for SO,?- at 2 
sites, H* at 4 sites, Ca** at 1 site, and Na* at 1 site. Significant 
positive regressions over time include: NH,* at 2 sites, Ca** at 1 
site, K* at 4 sites, and Ci~ at 2 sites. The Ithaca site shows the 
highest number of significant trends, with positive trends for Ci-, 
NH,*, Ca**, and K*, and a negative trend for H*. Linear regres- 
sions of annual SO,4?- concentrations on SO2 emissions show a 
significant positive relationship for Whiteface, Illinois, and Ohio at p 
< 0.10, 0.02, and 0.05 respectively. Overall for all MAP3S sites, 
plus Hubbard Brook a 25% decline in SO2 emissions over the 
region has been accompanied by a 16.5% decline in annual pre- 
cipitation concentrations of SO,*-. For the region as a whole, a 
20% decline in combined emissions has been accompanied to a 
20% decline in H* concentrations. Thus a linear relationship exists 
between combined emissions and precipitation H* conceritrations. 
No strong relationship exists for NOx emissions and precipitation 
NO,~ concentration at the annual, seasonal or monthly level. Re- 
moving the NOx transportation sector, removing high and low 
precipitation values, or high pH values also does little to improve 
the NOx — NO,~ concentration relationships. Dry deposition com- 
ponents such a PAN, NO2, gaseous HNO3, or aerosol NO3~ 
should be included in the future with precipitation NO,~ to relate 
emissions of NOx to nitrogen deposition. 11 refs., 27 figs.,1 tab. 


1690 (DOE/NV/10630—-20-Vol.1) US Department of Energy, 
Nevada Operations Office: Annual site environmental report, 
1990: Volume 1. McDowell, E.M.; Black, S.C. (eds.). Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (United 
States). Sep 1991. 297p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO8-89NV10630. Order Number 
DE92000106. Source: OSTI; NTIS; INIS; GPO Dep. 

Monitoring and surveillance on and around the Nevada Test Site 
(NTA) by DOE contractors and Site user organizations during 1990 
indicated that underground nuclear testing operations were con- 
ducted in compliance with regulations, i.e., the dose the maximally 
exposed offsite individual could have received was less than 0.05 
percent of the guideline for air exposure. All discharges of radioac- 
tive liquids remained onsite in containment ponds, and there was 
no indication of potential migration of radioactivity to the offsite 
area through groundwater. Surveillance around the NTS indicated 
that airborne radioactivity from test operations was not detectable 
offsite, and no measurable net exposure to members of the offsite 
population was detected through the offsite dosimetry program. Us- 
ing the AIRDOS-PC model and NTS radionuclide emissions data, 
the calculated maximum effective dose equivalent offsite would 
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have been 4.7 x 10-5 mrem. Any person receiving this dose was 
also exposed to 123 mrem from natural background radiation. 
There were no nonradiological releases to the offsite area. Haz- 
ardous wastes were shipped to EPA-approved disposal facilities. 
Compliance with the various regulations stemming from the Na- 
tional Environmental Policy Act is being achieved and, where 
mandated, permits for air and water discharges and waste man- 
agement have been obtained from the appropriate agencies. 
Non-NTS support facilities complied with the requirements of air 
quality permits and state or local wastewater discharge and haz- 
ardous waste permits. 63 figs., 88 tabs. 


1691 (DOE/NV/10845—-11) Community Radiation Monitor- 
ing Program annual report, October 1, 1989-September 30, 
1990. Cooper, E.N.; McArthur, R.D. Nevada Univ., Las Vegas, NV 
(United States). Water Resources Center. Jul 1991. 54p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-90NV10845. Order Number DE92001823. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Publication No. 45091. 

The events of FY 1990 indicate that another successful year in 
the evolution of the Community Radiation Monitoring Program is in 
the books. The agencies and organizations involved in the program 
have developed a sound and viable working relationship, and it ap- 
pears that the major objectives, primarily dispelling some of the 
concerns over weapons testing and radiation on the part of the 
public, are being effectively addressed. The program is certainly a 
dynamic operation, growing and changing to meet perceived needs 
and goals as more experience is gained through our work. The 
change in focus on our public outreach efforts will lead us to con- 
tacts with more students and schools, service clubs and special 
interest groups in the future, and will refine, and hopefully improve, 
our communication with the public. If that can be accomplished, 
plus perhaps influencing a few more students to stay in school and 
even grow up to be scientists, engineers and better citizens, we 
will be closer to having achieved our goals. It is important to note 
that the success of the program has occurred only because the 
people involved, from the Department of Energy, the Environmen- 


tal Protection Agency, the Desert Research Institute, the University 
of Utah and the Station Managers and Alternates work well and 
hard together. Our “extended family” is doing a good job. 9 refs., 1 
fig., 3 tabs. 


1692 (ETDE-mf-2727319) Air quality in Muenster. April 
1989 - March 1990. Werkstattberichte zum Umweltschutz. Stadt 
Muenster (Germany). Umweltamt. Oct 1990 98p. (In German). Or- 
der Number DE92727319. Source: OSTI; NTIS (US Sales Only). 

This brochure is a report by the environmental agency on air 
quality in Muenster during the period from April 1st, 1989 to March 
31st, 1990. Data used were measuring results from the municipal 
measuring station at the Stadthaus |. There, the air has been con- 
tinuously monitored since 1988 for nitrogen monoxide, nitrogen 
dioxide, sulfur dioxide, and carbon monoxide. - Assessment of the 
quality of air in Muenster was done on the basis of valid limiting 
values and recommended values and by comparison with measur- 
ing data from Muenster-Gittrup (with a measuring container of the 
Federal Environmental Agency) and selected TEMES measuring 
stations. - Furthermore, the attempt was made to analyse periods 
of increased air pollutant concentrations taking into account some 
meteorological data. - Air quality in Muenster has not changed sub- 
stantially as compared to the last measuring year, i.e., from April 
ist, 1988 to March 31st, 1989. Especially the burden of nitrogen 
oxides here is comparable to measuring values from the nearby ag- 
glomeration of the Ruhr coal mining district. Air quality in Muenchen 
is characterized, apart from large - area air pollution, much more 
by automobile traffic than, for instance, by industry. (orig/KW). 


1693 (HW-17864-Del.) P-10 radiation hazards. Johnson, 
A.A. Hanford Works, Richland, WA (United States). 22 May 1950. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE91018910. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This memorandum summarizes the results of a meeting to dis- 
cuss P-10 hazards. H. M. Parker and H. A. Kornberg of the H. I. 
Divisions, and A. B. Greninger, O. H. Gresger, W. K. Woods, A. A. 
Johnson, and J. C. Chatten of the Technical Divisions attended. 


The purpose of the meeting was to establish, as a basis of plan- 
ning, the quantities of P-10 that could safely be discharged to a 
suitable stack on a temporary or permanent basis. The following 
decisions were made: the stack now contemplated for the present 
facilities in 108-B will be 300 feet high. It is expected that no undue 
hazards will be associated with the discharge, on a temporary ba- 
sis (9-12 months) of as much as 300 curies of P-10 per day from 
the 300 foot stack except on the days that atmospheric conditions 
are unfavorable. Thirty curies of P-10 per day can be discharged to 
a 300 foot stack indefinitely. 1 fig. 


1694 (IC—90/45) Stable methods for Iili-posed problems 
and application to reconstruction of atmospheric temperature 
profile. Son, H.H. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Luong, P.T.; Loan, N.T. International Centre for 
Theoretical Physics, Trieste (Italy). Apr 1990. 22p. Order Number 
DE92604952. Source: OSTI; NTIS (US Sales Only); INIS. 

The problems of Remote Sensing (passive or active) are investi- 
gated on the base of main principle which consists in interpretation 
of radiometric electromagnetic measurements in such spectral inter- 
val where the radiation is sensitive to interested physical property 
of medium. Those problems such as an analysis of composition 
and structure of atmosphere using the records of scattered radia- 
tion, cloud identification, investigation of thermodynamic state and 
composition of system, reconstructing the atmospheric temperature 
profile on the base of data processing of infrared radiation emitted 
by system Earth-Atmosphere... belong to class of inverse problems 
of mathematical physics which are often incorrect. Int his paper a 
new class of regularized solution corresponding to general formu- 
lated RATP-problem is considered. (author). 14 refs, 3 figs, 3 tabs. 


1695 (IC—90/396) States and inter-state switching in mete- 
orological parameters. Nijau, E.C. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1990. 24p. Order Number 
DE92604951. Source: OSTI; NTIS (US Sales Only); INIS. 

We show theoretically and also through actual records that varia- 
tions in air/surface temperature and associated meteorological 
parameters take place in three different states termed herein "state 
1”, "state 2” and "state 3”. For a given place, one of the two states 
(i.e. states 1 and 2) is accompanied by high (or increasing) rainfall 
while the other state is accompanied by relatively small (or decreas- 
ing) rainfall. Systematic switching from one state to another does 
take place at several places under physical conditions detailed in 
the text. Available evidence indicates that inter-state switching be- 
tween states 1 and 2 is primarily caused by the 11-year solar cycle 
and some of those other cycles responsible for variations in the so- 
lar energy incident onto the earth-atmosphere system. Finally it is 
shown that one of the possible causes of double sunspot cycle 
variations in meteorological parameters is inter-state switching be- 
tween state 1 and state 2. This conclusion is both consistent with 
and supported by past observations. (author). 6 refs, 11 figs. 


1696 (IC—-91/64) Southern Hemisphere circulation signals 
in connection with winter rainfall forecasting in central Chile. 
Rutiant, J. (International Centre for Theoretical Physics, Trieste 
(Italy)); Aceituno, P. International Centre for Theoretical Physics, 
Trieste (Italy). May 1991. 20p. Order. Number DE92604953. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of detecting easterly propagating low frequency 
signals in the Southern Hemispheric circulation is explored in con- 
nection with the assessment of a possible seasonal rainfall forecast 
in central Chile. The analysis has focused on the seasonal variabil- 
ity associated with the biennial component of the Southern 
Oscillation (SO) and on the one resulting from superimposed in- 
traseasonal oscillations, in relation with winter precipitation and 
individual rainfall events, respectively. Based on a previous work, 
relating wet winters to frequent blocks to the SW of South America 
during warm events of the SO, time-longitude cross sections of a 
5-day average blocking index (Bl) calculated from ECMWF 200 
hPa daily hemispheric analyses for the period 1980-1987 are pre- 
sented. A general eastward displacement of western and central 
Pacific positive BI areas seems to characterize the developing 
phase of warm SO events and vice versa, while intraseasonal vari- 
ability patterns appear to be related to single rainstorms, either 
when the positive BI phase of the wave amplifies while crossing 
the western Pacific or when it reaches the far southeastern Pacific, 
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frequently with a double block structure. It is concluded that the be- 
haviour of both sources of variability is consistent with previously 
described teleconnection patterns for ENSO events in the southern 
winter, and that a primary prospect for winter precipitation and for 
the occurrence of relatively large individual rainstorms in central 
Chile could be obtained following the filtered Bl and 500 hPa 
height anomalies in both time scales during the fall season. (au- 
thor). 28 refs, 12 figs. 


1697 (INIS-mf-12970, pp. 151) Enhanced radon concente- 
tion in handwork rooms in schools. Ennemoser, O. (innsbruck 
Univ. (Austria). Inst. fuer Medizinische Physik); Ambach, W.; 
Schneider, P.; Brunner, P. Graz Univ. (Austria). 1991. 188p. (in 
German). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BUILDINGS/radon; BUILD- 
INGS; RADON 


1698 (INIS-mf-13004) Radon in bulldings. Connell, J.J. En- 
vironmental Research Unit, Dublin (ireland). Jan 1991 22p. Order 
Number DE92605193. Source: OSTI; NTIS (US Sales Only); INIS. 

This guide is intended to inform designers, householders and 
other building owners about the radon problem and to help in de- 
ciding if there is need to take any action to reduce radon levels in 
their homes or other buildings.It explains what radon is, how it en- 
ters buildings and what effect it may have on health. Reference is 
made to some of the usual ways of reducing the level of radon and 
guidance is given on some sources of assistance. 


1699 (LA-UR-91-3089) Spatially averaged heat flux and 
convergence measurements at the ARM regional flux experi 
ment. Porch, W. (Los Alamos National Lab., NM (United States)); 
Barnes, F.; Buchwald, M.; Clements, W.; Cooper, D.; Hoard, D.; 
Doran, C.; Hubbe, J.; Shaw, W.; Coulter, R.; Martin, T.; Kunkel, K. 
Los Alamos National Lab., NM (United States). [1991]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920134—2: 72. American Meteorological 
Society conference, Atlanta, GA (United States), 5-10 Jan 1992). 
Order Number DE92000180. Source: OSTI; NTIS; GPO Dep. 

Cloud formation and its relation to climate change is the greatest 
weakness in current numerical climate models. Surface heat flux in 
some cases causes clouds to form and in other to dissipate and 
the differences between these cases are subtle enough to make 
parameterization difficult in a numerical model. One of the goals of 
the DOE Atmospheric Radiation Measurement program is to make 
long term measurements at representative sites to improve radia- 
tion and cloud formation parameterization. This paper compares 
spatially averaged optical measurements of heat flux and conver- 
gence with a goal of determining how point measurements of heat 
fluxes scale up to the larger scale used for climate modeling. It 
was found that the various optical techniques used in this paper 
compared well with each other and with independent measure- 
ments. These results add confidence that spatially averaging 
optical techniques can be applied to transform point measurements 
to the larger scales needed for mesoscale and climate modeling. 
10 refs., 6 figs. (MHB) 


1700 (NEI-DK-672) Alr quality where the flue gas is 
vented directly into the room. Jantze, U. (Theorell och VBB En- 
ergikonsulter AB (SE)); Jedeur-Palmgren, M. Nordisk Gasteknisk 
Center, Hoersholm (Denmark). Aug 1991 60p. (In Swedish). Order 
Number DE92715410. Source: OSTI; NTIS (US Sales Only). 
Natural gas can be used very efficiently by combustion close to 
where the heat is used. Direct use combined with direct outlet 
where the flue gas is vented to the room is used in greenhouses 
(CO2-fertilization and heating) in kitchens (gas stoves) and for 
heating (IR-radiators). The emmision of nitrogen oxide from direct 
outlet applications has been studied. Measurements made in 
greenhouses in Denmark using standard burners for COp- 
fertilization showed a 24-hour average of 0.2-2.0 ppm NO and 
0.1-0.8 ppm NO2. A corresponding measurement made in green- 
houses using low NO, burners showed a 24-hour average below 
0.12 ppm and 0.07 ppm for NO and NOz. Air quality surveys made 


in rooms using |R-radiators for heating has been carried out. In the 
Finnish survey the concentration of NO2 was below detectable limit 
(= 0.2 ppm). The concentration of NO was above 0.5 ppm (de- 
tectable limit) only for a period of one hour. In the Swedish survey 
measurements of CO and CO>-concentrations were also included. 
The results of this survey gave the following mean values: CO, 
466 ppm, CO 3 ppm, NO 0,08 ppm, NO2 0,02 ppm. Concentration 
was relatively constant in the volume under the radiator while it in- 
creased significantly above the radiator. Emmission of nitrogen 
oxide from gas stoves has been studied in Denmark. The mea- 
surements showed hourly maximums of 0.4 ppm for NO and 0.2 
ppm for NO2. No major difference was discovered between emmis- 
sion and natural town gas. In the countries studied, the legal 
threshold value for NO» varies between 2 and 5 ppm. Sweden has 
laws stipulating that the technique/process causing the least health 
hazard should be chosen. This regulation favours techniques other 
than natural gas for the above applications. (AB) 23 refs. 


1701 (NEI-DK-673) Condensing exhaust system for a co- 
generation unit. lonnosys Energi og Miljoe K/S, Copenhagen 
(Denmark). Sep 1991 56p. (in Danish). Contract ENS-UVE- 
89.0117. Order Number DE92715414. Source: OSTI; NTIS (US 
Sales Only). 

Possibilities for utilizing a system that condenses water vapour in 
flue gas in a motor, driven by natural gas, are examined. It was 
found that when the system was used the motor’s efficiency was 
slightly reduced, because the inlet air became warmer, and thus 
expanded in volume. This can be partly compensated for in turbo- 
loaded motors. It is also possible to compensate by working with a 
lesser amount of surplus air, because the increased amount of wa- 
ter vapour in the inlet air may decrease the banking tendency. In 
the case of a larger amount of surplus air being used, the combus- 
tion temperature in the motor and thus the formation of nitrogen 
oxides are both reduced. By substituting surplus air with water 
vapour a temperature reduction, and less oxygen for the formation 
of nitrogen oxides, result. Less surplus air leads to less flue gas so 
that energy loss from the chimney is reduced. In the system inves- 
tigated, where a number of pipes and the heat exchanger were not 
insulated, a total increase in efficiency by 87%-97% was mea- 
sured. This means 11% inproved utilization of the fuel. There was 
also an 80% reduction of nitrogen oxides emission, although it 
should be mentioned that the natural gas emission increased. This 
could possibly be stopped by improving the ignition system. (AB). 


1702 (NEI-SE-79(draft)) Options for reducing greenhouse 
gas emissions. Fisher, D. (ed.). Stockholm Environment Inst. 
(Sweden). Oct 1990. 273p. Order Number DE92715950. Source: 
OSTI; NTIS (US Sales Only). 

This report builds on the findings of earlier studies, but differs 
from these in one important respect: here we explicitly consider 
the dynamical nature of the technological options which may be 
drawn upon to reduce emissions. In order to assess the potential 
range of future emissions, we consider a variety of technical ap- 
proaches from the following perspectives, the level of reductions 
from recent emissions which are technically achievable given the 
current state of technology; the level of reductions achievable in 
the future given anticipated or potential technological develop- 
ments; the effect of cost, environmental consequences, and 
political acceptability of each option on its feasibility; and particular 
policy options which may accelerate the adoption of existing tech- 
nologies as well as the development of new technologies. The 
perspective of this report is global. Particularly with regard to en- 
ergy efficiency measures, the status of technologies and policies is 
considered for developing and industrialized countries, market, 
non-market, and transitional economies. Chapter 1 trough 7 exam- 
ine the options for reducing greenhouse gas emissions from a 
technological perspective. Chapter 8 analyzes the relation between 
policy and technology. This chapter compares the characteristics of 
a variety of approaches which are available to policy-makers, in- 
cluding information policies, taxes and fees, marketable permits, 
command-and-control regulations, subsidies and offsets, and dis- 
cusses their relative advantages and disadvantages. 


1703 (NILU-OR-—11/91) Particles in urban air in Nordic 
countries: Emissions - concentrations - health effects, with 
the emphasis on car exhaust particles. Larssen, S. Norsk Inst. 
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for Luftforskning, Lillestroem (Norway). Feb 1991. 24 1p. (in Norwe- 
gian). Order Number DE92715790. Source: OSTI; NTIS (US Sales 
Only). 

The report presents a literature review concerning car exhaust 
particles and other particle sources in urban air. The relative impor- 
tance of car exhaust and other sources to the exposure of the 
population to particles in urban air, health effects and guidelines, as 
well as the occurence of particles in urban air in Nordic countries is 
considered. Emphasis is put on the importance of car exhaust par- 
ticles, in particular diesel particles. 21 figs., 76 tabs., 124 refs. 


1704 (NILU-OR-18/91) Monitoring of air pollution in Nor- 
wegian towns and urban areas: April 1989 - March 1990. Norsk 
Inst. for Luftforskning, Lillestroem (Norway). Apr 1990. 12p. (in 
Norwegian). Order Number DE92715811. Source: OSTI; NTIS (US 
Sales Only). 

Public program for pollution monitoring. 

The report concerns a pollution monitoring program with the em- 
phasis on air pollution in Norwegian towns and urban areas. 
Norwegian limit values for air quality are given. The main purpose 
of the program is to cover the demand of information from authori- 
ties on pollution conditions to better the mature resource 
management and public health. The present report evaluates the 
pollution level with the focus on public health. 10 figs., 5 tabs. 


1705 (NILU-OR-30/91) Emission factors of atmospheric 
Cd, Pb, and Zn for major source categories in Europe in 1950 
through 1985. Pacyna, J.M. Norsk Inst. for Luftforskning, Lille- 
stroem (Norway). May 1991. 34p. Order Number DE92715800. 
Source: OSTI; NTIS (US Sales Only). 

The report evaluates heavy metal pollution in Europe. Emission 
factors of Cd, Pb and Zn for various source categories have been 
reviewed with major aim to assess their changes during the period 
from the 1950s up to 1985. A progress made in developing indus- 
trial technologies and emission control techniques has been 
considered when calculating emission factors applicable for the 
1950s, 1960s, 1970s and 1989 and 1985. It was concluded that 


the atmospheric emissions of Cd, Pb and Zn in Europe peaked in 
the mid 1970s. Emission factors of Cd, Pb and Zn before the mid 
1970s were about three times higher than the factors estimated for 
the 1980s for major source categories such as non-ferrous metal 
production and combustion of fuels. 19 tabs., 23 refs. 


1706 (NILU-OR-42/91) Control measurements of PAH in 
air near Norwegian aluminium smelters during winter 1991. 
Hagen, L.O. Norsk Inst. for Luftforskning, Lillestroem (Norway). Jul 
1991. 64p. (In Norwegian). Order Number DE92715802. Source: 
OSTI; NTIS (US Sales Only). 

The report concerns a project dealing with control measurements 
of PAH (Polycyclic Aromatic Hydrocarbons). Measurements of PAH 
are performed near Norwegian aluminium smelters and at two ref- 
erence stations, Oslo and Lillestroem, during the months January 
to March 1991. The emissions from the smelters contributed the 
most to the measured PAH-concentrations at six stations. In 
Mosjoen car trafic and wood burning also contributed conciderably. 
27 figs., 1 tab., 14 refs. 


1707 (NILU-OR-439/91) Air quality in the border ares be- 
tween Norway and USSR: Model description and preliminary 
modelling results. Hellevik, O.; Sivertsen, B. Norsk Inst. for Luft- 
forskning, Lillestroem (Norway). Jan 1991. 55p. Order Number 
DE92715804. Source: OSTI; NTIS (US Sales Only). 

The report deals with an air quality analysis in the northern part 
of Norway. The air quality dispersion models CONDEP and IN- 
PUFF have been described and used to calculate dispersion of 
SO, in the border area between Norway and USSR. The model 
CONDEP was used to calculate monthly mean SO.-concentrations 
from January to June 1990. The average SO2-concentration was 
also estimated for the winter season 1989-90 and the summer sea- 
son 1990. INPUFF estimates hourly concentrations for selected 
episodes. Only a few experiments have been performed so far. 15 
figs., 29 tabs., 10 refs. 


1708 (PNL-6450-46-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report, August 1991. Finch, 
S.M.; McMakin, A.H. (comps.). Pacific Northwest Lab., Richland, 


WA (United States). Aug 1991. 41p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE92000800. Source: OSTI; NTIS; GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation dose that individuals and popu- 
lations could have received from nuclear operations at Hanford 
since 1944. The project is divided into five technical tasks. These 
tasks correspond to the path radionuclides followed, from release 
to impact on humans (i.e., dose estimates). The Source Terms 
Task develops estimates of radioactive emissions from Hanford fa- 
cilities since 1944. The Environmental Transport Task reconstructs 
the movements of radioactive particles from the areas of release to 
populations. The Environmental Monitoring Data Task assemblies, 
evaluates and reports historical environmental monitoring data. The 
Demographics, Agriculture and Food Habits Task develops the 
data needed to identify the the populations that could have been 
affected by the releases. The Environmental Pathways and Dose 
Estimates Task uses the information derived from the other Tasks 
to estimate the radiation doses individuals could have received 
from Hanford radiation. This document lists the progress on this 
project as of August 1991. 3 figs., 2 tabs. (MHB) 


1709 (PNL-SA-19736) Laboratory and field experiments 
on the correlation of fractional area whitecap coverage with 
air/sea gas transport. Asher, W.E. (Battelle Marine Research 
Lab., Sequim, WA (United States)); Farley, P.J.; Wanninkhof, R.; 
Monahan, E.C.; Bates, T.S. Pacific Northwest Lab., Richland, WA 
(United States). Aug 1991. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Oceanic and Atmospheric 
Administration, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-9107104—14: 5. international conference 
on precipitation scavenging and atmosphere surface exchange pro- 
cess, Richland, WA (United States), 15-19 Jul 1991). Order 
Number DE91018822. Source: OSTI; NTIS; GPO Dep. 

Laboratory results have demonstrated that bubble plumes are a 
very efficient air/water gas transport mechanism. Because deep- 
water breaking waves generate bubble plumes, it may be possible 
to correlate air/sea gas transport velocities with whitecap coverage. 
This correlation may then allow transport velocities to be predicted 
from measurements of apparent microwave brightness temperature 
through the increase in sea surface microwave emissivity associ- 
ated with breaking waves. In order to develop this remote-sensing 
based method for predicting air/sea gas fluxes, the Battelle/Marine 
Sciences Laboratory whitecap simulation tank was used to mea- 
sure transport velocities for oxygen, helium, sulfur hexafluoride, 
and dimethyl sulfide. This allowed the gas exchange process to be 
studies as a function of fractional area bubble plume coverage, 
molecular diffusivity (or Schmidt number) and water temperature. 
Using these results, an empirical model has been developed that 
permits prediction of the transport velocity in the Whitecap Simula- 
tion Tank from bubble plume coverage and Schmidt number. The 
implications of these results to the analysis of in situ dual-tracer 
air/sea gas transport data is also discussed. 16 refs., 2 figs. 


1710 (PNL-SA-20020) Influences of clouds and rain on 
the large-scale transport and deposition of sulfur. Luecken, 
D.J.; Berkowitz, C.M.; Easter, R.C. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1991. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9107104—16: 5. international conference on precipitation 
scavenging and atmosphere surface exchange process, Richland, 
WA (United States), 15-19 Jul 1991). Order Number DE92000473. 
Source: OSTI; NTIS; GPO Dep. 

This paper describes the application of a three-dimensional, 
global-scale Eulerian model with an explicit description of cloud 
and chemical processes. Simulation results describing the transport 
of sulfur from North America and Europe across the north Atlantic 
Ocean during a climatological July are presented. Wet deposition 
was found to contribute slightly more to total sulfur deposition than 
dry deposition, a feature explained by the large amounts of precipi- 
tation during this month. The wet deposition patterns did not 
always correspond to the emissions pattems. The precipitation rate 
and spatial distribution had a large effect on the calculated concen- 
trations of soluble sulfur species. 10 refs., 7 figs., 1 tab. 
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1711 (RFP-ADD-0013) A process for evaluation and state 
approval of an emerge response atmospheric dispersion 
model for Rocky Flats, Colorado. Hodgin, C.R. EG and G Rocky 
Flats, Inc., Golden, CO (United States). Rocky Flats Plant. 6 Nov 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC34-90DP62349. Order Number DE92002773. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document contains copies of the vugraphs used by C. R. 
Hodgin for the November 6, 1991 presentation summarizing the 
process to be used for evaluation of the Emergency Response Dis- 
persion Model. (MHB) 


1712 (RFP-ADD-0014) Meteorological conditions during 
the winter validation study at Rocky Flats, Colorado: An 
overview. Hodgin, C.R. EG and G Rocky Flats, Inc., Gokden, CO 
(United States). Rocky Flats Plant. 6 Nov 1991. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC34- 
90DP62349. Order Number DE92002772. Source: OSTI; NTIS; 
GPO Dep. 

The objective for the Winter Validation Study was to gather field 
data for validation of the Terrain-Responsive Atmospheric Code 
(TRAC) under winter time meteorological conditions. Twelve tracer 
tests were conducted during a two-week period in February 1991. 
Each test lasted 12 hours, with releases of SF, tracer from the 
Rocky Flats Plant near Golden, Colorado. The tests included 
ground-based and airborne sampling to 16 km from the release 
point. This presentation summarizes meteorological conditions dur- 
ing the testing period. Forty six viewgraphs are included. 


1713 (SAND-91-2094C) Screening evaluation of alterna- 
tive cleaning solvents. Nigrey, P.J. Sandia National Labs., 
Albuquerque, NM (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9109259-8: 1. international congress on 
environmentally conscious manufacturing, Santa Fe, NM (United 
States), 18 Sep 1991). Order Number DE92000794. Source: OSTI; 
NTIS; GPO Dep. 

The cleaning efficiency of five alternative solvents for chiorofluo- 
rocarbons (CFCs) and chlorohydrocarbons (CHCs) used in the 
manufacture of certain electronic components was studied. These 
solvents were evaluated in the first phase of a two-phase program 
to remove various manufacturing contaminants such as oils, 
greases, mold release, and body oils. Results have shown that 
EXXATE 1000 and EC-7 were able to effectively remove these 
contaminants from copper board substrates. 4 refs., 5 figs., 1 tab. 


1714 (SCPRI-RM-1-1991) Monthly results of measure- 
ments, January 1991. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). Jan 1991. 49p. 
(In French). Order Number DE92721160. Source: OSTI; NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


1715 (SCPRI-RM—12-1990) Monthly results of measure- 
ments, December 1990, with supplement related to 1990 last 
quarter. Service Central de Protection contre les Rayonnements 
lonisants, 78 - Le Vesinet (France). Dec 1990. 70p. (In French). 
Order Number DE92721161. Source: OSTI; NTIS (US Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


1716 (UCRL-50027-90) Lawrence Livermore National Lab- 
oratory environmental report tor 1990. Sims, J.M.; Surano, K.A.; 
Lamson, K.C.; Balke, B.K.; Steenhoven, J.C.; Schwoegler, D.R. 
(eds.). Lawrence Livermore National Lab., CA (United States). 


[1990]. 330p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92001797. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the results of the Environmental Monitor- 
ing Program at the Lawrence Livermore National Laboratory 
(LLNL) and presents summary information about environmental 
compliance for 1990. To evaluate the effect of LLNL operations on 
the local environment, measurements of direct radiation and a vari- 
ety of radionuclides and chemical compounds in ambient air, soil, 
sewage effluent surface water, groundwater, vegetation, and food- 
stuff were made at both the Livermore site and at Site 300 nearly. 
LLNL’s compliance with all applicable guides, standards, and limits 
for radiological and nonradiological emissions to the environment 
was evaluated. Aside from an August 13 observation of silver con- 
centrations slightly above guidelines for discharges to the sanitary 
sewer, all the monitoring data demonstrated LLNL compliance with 
environmental laws and regulations governing emission and dis- 
charge of materials to the environment. In addition, the monitoring 
data demonstrated that the environmental impacts of LLNL are 
minimal and pose no threat to the public to or to the environment. 
114 rets., 46 figs., 79 tabs. 


1717 (UCRL-ID-108380) Development of a building wake/ 
stack height numerical modeling capability: Progress report. 
Lee, R.L.; McCallen, R.C. Lawrence Livermore National Lab., CA 
(United States). 6 Sep 1991. 42p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE92002117. Source: OSTI; NTIS; GPO Dep. 

We are developing state-of-the-art numerical tools which can be 
used to provide reliable estimates of potential emissions at various 
LLNL sites. In particular we have focused our efforts in generating 
models which can simulate the wind flow and dispersion of air- 
borne pollutants around surface-mounted structures such as 
buildings or building complexes. To achieve this goal, we have 
adopted two different but complementary approaches in the model- 
ing of this complex problem. The first approach employs a 
Reynolds-averaged set of equations whose solution results in a de- 
scription of the mean flow and concentration pattem. In the second 
approach, we are developing a more advanced model based on 
the large eddy simulation (LES) concept. In this report, we de- 
scribe the progress in the development of the two approaches. We 
begin by discussing the calculational procedure which has been 
chosen for the Reynolds-averaged model, namely: prediction of 
the mean flow via a turbulent flow model, and; employment of the 
calculated flow field to drive a particle-in-cell transport and diffusion 
model (ADPIC). The performance of this model is benchmarked 
against experimental data obtained for flow over a backward-facing 
step. The backward-facing step problem can be viewed as a sim- 
plification of a rectangular-shaped surface mounted obstacle. We 
next include a brief description of the LES method, the continuum 
and discretized LES equations, the numerical methodology, and 
some preliminary flow calculations. As with the Reynolds-averaged 
model, the backward- facing step is used to benchmark the LES 
model development. The results are in agreement with the calcula- 
tions of other researchers. We conclude by discussing several 
improvements which will be considered as we continue the devel- 
opment of both the Reynolds-averaged and the LES models. 40 
refs., 15 figs., 1 tab. 


1718 (UCRL-JC—106107-Rev.1) Simulation of precipitation 
scavenging in a three-dimensional global model: Revision 1. 
Sperber, K.R. (Lawrence Livermore National Lab., CA (United 
States)); Penner, J.E.; Walton, J.J.; Hameed, S. Lawrence Liver- 
more National Lab., CA (United States). Sep 1991. 17p. Sponsored 
by USDOE, Washington, DC (United States); Environmental Pro- 


tection Agency, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9107104—1-Rev.1: 5. international confer- 
ence on precipitation scavenging and atmosphere surface 
exchange process, Richland, WA (United States), 15-19 Jul 1991). 
Order Number DE92002173. Source: OSTI; NTIS; GPO Dep. 

We investigate the wet deposition of nitrate in a three- 
dimensional model of the reactive nitrogen cycle using the 
Lagrangian transport scheme of Walton et al (1988). Known 
sources of reactive nitrogen are included and meteorological fields 
from the Lawrence Livermore version of the NCAR CCM are input 
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to the Lagrangian transport model for January and July simula- 
tions. Two scavenging rate parameterizations are used, one in 
which removal depends upon the simulated precipitation rates, and 
an alternate Monte Carlo scheme which reproduces the frequency 
distribution of observed removal rates (Sperber and Hameed 
1986a). The precipitation rate dependent scheme results in a 
substantial underestimate of nitrate deposition in regions where ob- 
servations are available. The Monte Carlo scheme generally results 
in deposition which is more comparable to observations. The more 
effective removal results in lower surface air NO, concentrations. 
In July, this scheme overestimates deposition over the United 
States and western Europe. However, it is believed that the over- 
estimate is related to inadequate sampling of precipitation duration 
Statistics due to the twelve hour timestep at which precipitation is 
updated. Simulations to investigate this hypothesis are currently 
being planned. 27 refs., 5 figs., 2 tabs. 


1719 (UCRL-JC—108035) Future aircraft and potential ef- 
fects on stratospheric ozone and climate. Kinnison, D.E.; 
Wuebbies, D.J. Lawrence Livermore National Lab., CA (United 
States). 1 Oct 1991. 14p. Sponsored by National Aeronautics and 
Space Administration, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-48. (CONF-9110217-3: 42. International 
Aeronautical Federation Congress (IAEFC), Montreal (Canada), 7- 
11 Oct 1991). Order Number DE92002164. Source: OSTI; NTIS; 
GPO Dep. 

The purpose of this study is to extend the recent research exam- 
ining the global environmental effects from potential fleets of 
subsonic and supersonic commercial aircraft. Initial studies with 
LLNL models of global atmospheric chemical, radiative, and trans- 
port processes have indicated that substantial decreases in 
stratospheric ozone concentrations could result from emissions of 
NO, from aircraft flying in the stratosphere, depending on fleet size 
and magnitude of the engine emissions. These studies used homo- 
geneous chemical reaction rates (e.g. gas-phase chemistry). 
Recent evidence indicates that reactions on particles in the strato- 
sphere may be important. Heterogeneous chemical reactions, for 
instance, N2Osand CIONO2 on background sulfuric acid aerosols, 
convert NO,(NO and NO2) molecules to HNO3. This decreases the 
odd oxygen loss from the NO, catalytic cycle and increases the 
odd oxygen loss from the Cl, catalytic cycle. By including these 
heterogeneous reactions in the LLNL model, the relative partition- 
ing of odd oxygen loss between these two families changes, with 
the result that emissions of NO, from proposed aircraft fleets flying 
in the stratosphere now increase zone. Having these heteroge- 
neous processes present also increases ozone concentration in the 
troposphere relative to gas-phase only chemistry calculations for 
emissions of NO, from subsonic aircraft. 26 refs., 5 figs., 3 tabs. 


1720 
in furniture industry. Larjava, K. (Valtion  Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVi-tekniikan Laboratorio); Sitta- 
nen, T.; Muurinen, M.; Puustinen, H. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Jun 1991. 38p. (In Finnish). Or- 
der Number DE92715491. Source: OSTI; NTIS (US Sales Only). 
The heating boilers in furniture industry were invented by send- 
ing a questionnaire to 700 companies concerning combustion 
techniques, fuels and boilers. 70 companies answered. From these 
70 eight boilers were selected for further investigations in situ. Car- 
bon monoxide, oxygen concenrations in flue gases and combustion 
temperature were measured. By measurements combustion condi- 
tions could be stated. After the first measurement tour four boilers 
from light were further selected for more complete measurements. 
During the second campaign the following components were mea- 
sured: particles, tar, CxHy, HCN, CO, COz, O2, temperature and 
pressure of combustion chamber and flue gas temperature. Com- 
pared to german emission standards (TA-Luft, 1986) particle, C,H, 
and HCN concenrations were exceeded in three cases. CO con- 
centration was exceeded in all cases. As a summary can be 
stated: The construction, capasity and control systems were such 
that good burning conditions cannot be achieved. To get 
acceptable emission levels new generation of boilers has to be in- 
troduced. It is also reasonable to invest in development of new 
combustion technology because the value of wooden waste burned 


(VTT-TIED-1254) Emissions of the heating bollers 


in small industrial heating boilers is about 100 million FIM annually 
in Finland. 
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Refer also to citation(s) 67, 250, 284, 290, 298, 317, 342, 346, 
347, 354, 363, 373, 382, 383, 384, 385, 468, 788, 817, 1174, 
1350, 1681, 1685, 1686, 1690, 1691, 1708, 1712, 1714, 1715, 
1716, 1780, 1789, 1848, 1881, 1889, 1898, 1902, 2331, 2582, 
2598, 2620 


1721 (ANL/CP-72668) SOILD: A computer model for cal- 
culating the effective dose equivalent from external exposure 
to distributed gamma sources in soll. Chen, S.Y. (Argonne Na- 
tional Lab., IL (United States)); LePoire, D.; Yu, C.; Schafetz, S.; 
Mehta, P. Argonne National Lab., IL (United States). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910981-4: Environmental re- 
mediation "91 conference, Pasco, WA (United States), 8-11 Sep 
1991). Order Number DE91018544. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The SOLID computer model was developed for calculating the 
effective dose equivalent from external exposure to distributed 
gamma sources in soil. It is designed to assess external doses 
under various exposure scenarios that may be encountered in en- 
vironmental restoration programs. The models four major functional 
features address (1) dose versus source depth in soil, (2) shielding 
of clean cover soil, (3) area of contamination, and (4) nonuniform 
distribution of sources. The model is also capable of adjusting 
doses when there are variations in soil densities for both source 
and cover soils. The model is supported by a data base of approxi- 
mately 500 radionuclides. 4 refs. 


1722 (BR-85(7.29)) Tidal salt marshes of the southeast 
Atlantic Coast: A community profile. Wiegert, R.G.; Freeman, 
B.J. Georgia Univ., Athens, GA (United States). Sep 1990. 71p. 
Sponsored by Department of the Interior, Washington, DC (United 
States). Source: OSTI; U.S. Fish and Wildlite Service, 1849 C 
Street, N.W., Washington, DC 20240. 

This report is part of a series of community profiles on the ecol- 
ogy of wetland and marine communities. This particular profile 
considers tidal marshes of the southeastern Atlantic coast, from 
North Carolina south to northern Florida. Alone among the earth's 
ecosystems, coastal communities are subjected to a bidirectional 
flooding sometimes occurring twice each day; this flooding affects 
successional development, species composition, stability, and pro- 
ductivity. In the tidally influenced salt marsh, salinity ranges from 
less than 1 ppt to that of seawater. Dominant plant species include 
cordgrasses (Spartina alterniflora and S. cynosuroides), black 
needierush (Juncus romerianus), and salt marsh bulrush (Scirpus 
robustus). Both terrestrail and aquatic animals occur in salt 
marshes and include herons, egrets ospreys (Pandion haliaetus), 
bald eagles (Haliaeetus leucocephalus), alligators (Alligator Missis- 
sippiensis), manatees (Trichecus manatus), oysters, mussels, and 
fiddler crabs. Currently, the only significant direct commercial use 
of the tidal salt marshes is by crabbers seeking the blue crab Call- 
inectes sapidus, but the marshes are quite important recreationally, 
aesthetically, and educationally. 151 refs., 45 figs., 6 tabs. 


1723 (CLOR-118/D) Radioactive iodine in environment 
and human body. Pietrzak-Flis, Z. Centraine Lab. Ochrony Radio- 
logicznej, Warsaw (Poland). 1987. 20p. (in Polish). Order Number 
DE92605053. Source: OSTI; NTIS (US Sales Only); INIS. 

The report describes iodine isotopes present in environment and 
their entering into environment after nuclear explosions and reactor 
accidents. The environmental transfer of radioiodine to man 
through inhalation and ingestion has been presented. Metabolism 
of iodine in man, biological effects of iodine and the methods of 
preventing iodine uptake by the thyroid were described. Some data 
have been given on the dose equivalent for thyroid of people in 
Poland after Chernobyl accident. 19 refs., 4 tabs. (author). 


1724 (CONF-9108138-1) Canyon waste dump case study. 
Land, M.D. (Tennessee Univ., Knoxville, TN (United States)); 
Brothers, R.R.; McGinn, C.W. Oak Ridge National Lab., TN (United 
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States). [1991]. 55p. Sponsored by Department of Health and Hu- 
man Services, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Agency for Toxic Substance and Disease 
Registry (ATSDR) workshop for the Pan American Health Organi- 
zation (PAHO); El Paso, TX (United States); 5-9 Aug 1991. Order 
Number DE91017698. Source: OSTI; NTIS; GPO Dep. 

This data packet contains the Canyonville Canyon Waste Dump 
results of the various physical environmental sampling. Core sam- 
ples were taken from the on site waste material. Vertical grab 
samples were made from these borings. The waste samples were 
screened fro volatile organic compounds (VOC) and logged for 
lithology. Soil samples were also tested for VOC. Composite sedi- 
ment samples were taken using a coring device known as a clam 
gun. No surface water was available for testing from the intermit- 
tent Canyon Wash. The hydrogeology of the Canyon Waste Dump 
was inferred from lithologic logs and hydraulic data from the five 
monitoring wells located along the canyon floor. Groundwater was 
monitored through five wells. The soil vapor and air screening 
techniques used were adaptations of the EPA ERT and NIOSH 
methodologies. 4 figs., 9 tabs. 


1725 (CONF-910981-29) Land surface cleanup of pluto- 
nium at the Nevada Test Site. Ebeling, L.L.; Evans, R.B.; Walsh, 
E.J. Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV 
(United States). [1991]. 1383p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC08-89NV10630. From Envi- 
ronmental remediation '91 conference; Pasco, WA (United States); 
8-11 Sep 1991. Order Number DE92002037. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Nevada Test Site (NTS) covers approximately 3300 km? of 
high desert and is located approximately 100 km northwest of Las 
Vegas, Nevada. Soil contaminated by plutonium exists on the NTS 
and surrounding areas from safety tests conducted in the 1950s 
and 1960s. About 150 curies of contamination have been mea- 
sured over 1200 hectares of land surface. Most contamination is 
found in the top 5 cm of soil but may be found deep as 25 cm. The 
cost of conventional removal and disposal of the full soil volume 
has been estimated at over $500,000,000. This study is directed 
toward minimizing the volume of waste which must be further pro- 
cessed and disposed of by precisely controlling soil removal depth. 
The following soil removal machines were demonstrated at the 
NTS: (1) a CMI Corporation Model PR-500FL pavement profiler, 
(2) a CMI Corporation Model Tr-225B trimmer reciaimer, (3) a 
Caterpillar Model 623 elevating scraper equipped with laser depth 
control, (4) a Caterpillar Model 14G motor grader equipped with 
laser depth control, (5) a Caterpillar Model 637 auger scraper, and 
(6) a XCR Series Guzzler vacuum truck. 5 refs., 5 figs. 


1726 (DOE/ER/60581-T3) Effects of vegetation on radon 
transport processes in soll: Progress . Borak, T.B. Col- 
orado State Univ., Fort Collins, CO (United States). [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER60581. Order Number DE92002573. Source: 
OSTI; NTIS; GPO Dep. 

A large component of radon entry cannot be explained by pres- 
sure differences between the soil and inside the structures. The 
persistence of this radon entry even when the house is pressurized 
by 1 Pa indicates that it must be due to molecular diffusion. The 
radon entry rate as measured by accumulators below ground level 
(soil + concrete) is roughly 2 times greater than that measured 
above ground level (concrete alone). The soil permeability is about 
10-12 m? and does not change dramatically with depth down to 2 
m. The diffusion component of radon entry is reduced by about 
30% when the floor wall joint is sealed. The Rn3D model is operat- 
ing on our computer system and is being modified to accommodate 
the geometrical configurations of the underground test structure. 


1727 (DOE/NV/10384-69) Archaeological investigations 
on the Buckboard Mesa Road Project. Amick, D.S.; Henton, 
G.H.; Pippin, L.C. Nevada Univ., Las Vegas, NV (United States). 
Desert Research Inst. Oct 1991. 143p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-85NV10384. 
Order Number DE92001765. Source: OSTI; NTIS; GPO Dep. 

In 1986, the Desert Research Institute (DRI) conducted an ar- 
chaeological reconnaissance of a new alignment for the Buckboard 
Mesa Road 6n the Nevada Test Site for the Department of Energy 


(DOE). During this reconnaissance, several archaeological sites of 
National Register quality were discovered and recorded including a 
large quarry, site 26Ny4892, and a smaller lithic scatter, site 
26Ny4894. Analysis of the debitage at 26Ny4892 indicates that this 
area was used primarily as a quarry for relatively small cobbles of 
obsidian found in the alluvium. Lithic reduction techniques used 
here are designed for efficiently reducing small pieces of toolstone 
and are oriented towards producing flake blanks from small cores 
and bifacially reducing exhausted cores. Projectile point cross ref- 
erences indicate that the area has seen at least casual use for 
about 10,000 years and more sustained use for the last 3,000 
years. Initial obsidian hydration measurements indicate sustained 
use of the quarry for about the last 3,000 years although the loci of 
activities appear to change over time. Based on this study, the DRI 
recommends that quarrying activities in the area of 26Ny4892 are 
sufficiently sampled and that additional investigations into that as- 
pect of prehistoric activity in the area are not necessary. This does 
not apply to other aspects of prehistoric use. DRI recommends that 
preconstruction surveys continue to identify nonquarrying, prehis- 
toric utilization of the area. With the increased traffic on the 
Buckboard Mesa Road, there is a greater potential for vandalism to 
sites of National Register-quality located near the road. The DRI 
recommends that during the orientation briefing the workers at the 
Test Site be educated about the importance of cultural resources 
and the need for their protection. 202 refs., 41 figs., 52 tabs. 


1728 (DOE/OR-1001) Oak Ridge Reservation Site Man- 
agement Plan tor the Environmental Restoration Program. Oak 
Ridge National Lab., TN (United States). Sep 1991. 148p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL/M-1710). Order Number DE92000417. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This site management for the Environmental Restoration (ER) 
Program implements the Oak Ridge Reservation (ORR) Federal 
Facility Agreement (FFA) (EPA 1990), also known as an Intera- 
gency Agreement (IAG), hereafter referred to as “the Agreement.” 
The Department of Energy (DOE), the US Environmental Protec- 
tion Agency (EPA), and the Tennessee Department of Environment 
and Conservation (TDEC), hereafter known as “the Parties,” 
entered into this Agreement for the purpose of coordinating remedi- 
ation activities undertaken on the ORR to comply with the 
Comprehensive Environmental Response, Compensation, and Lia- 
bility Act (CERCLA) as amended by the Superfund Amendments, 
the Resource Conservation and Recovery Act (RCRA), and the 
National Environmental Policy Act (NEPA). 7 refs., 17 figs. 


1729 (EGG—10617-1130) An aerial radiological survey of 
the Central Savannah River Site, Alken, South Carolina: Sur- 
vey date: February 1987. Feimster, E.L. EG and G Energy 
Measurements, Inc., Las Vegas, NV (United States). Remote 
Sensing Lab. Sep 1991. 57p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO8-88NV10617. Order Num- 
ber DE92001700. Source: OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over a 194-square- 
kilometer (75-square-mile) area encompassing the central portion 
of the Savannah River Site (SRS). The survey was flown during 
February 10-27, 1987. These radiological measurements were 
used as baseline data for the central area and for determining the 
extent of man-made radionuclide distribution. Previous SRS sur- 
veys included small portions of the area; the 1987 survey was 
covered during the site- wide survey conducted in 1979. Man-made 
radionuclides (including cobalt-60, cesium-137, protactinium-234m, 
and elevated levels of uranium-238 progeny) that were detected 
during the survey were typical of those produced by the reactor op- 
erations and material processing activities being conducted in the 
area. The natural terrestrial radiation levels were consistent with 
those measured during prior surveys of other SRS areas. 1 refs., 4 
figs. 


1730 (EGG—10617-1131) An aerial radiological survey of 
the Savannah River Site TNX facility and surrounding area, 
Aiken, South Carolina: Date of survey: August 1986. EG and G 
Energy Measurements, Inc., Las Vegas, NV (United States). Re- 
mote Sensing Lab. Jun 1991. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC08-88NV10617. 
Order Number DE91019020. Source: OSTI; NTIS; INIS; GPO Dep. 
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An aerial radiological survey was conducted over a 3.8-square- 
kilometer (1.5-square-mile) area, centered on the Savannah River 
Site (SRS) TNX facility. The survey was flown on July 25, 1986, 
prior to the Steel Creek Corridor survey. Radiological 
measurements were used to determine the extent of man-made ra- 
dionuclides in the TNX area. This survey area had been covered 
during previous site surveys of the Savannah River Floodplain. 
Higher than typical levels of thorium-232 daughters were detected 
in the survey area just west of the TNX facility. The natural terres- 
trial radiation levels were consistent with those measured during 
prior surveys of this and other SRS areas. 5 refs., 12 figs., 2 tabs. 


1731 (EGG-WTD-9735) Test plan for rapid transuranic 
monitoring of soil and air dusts by direct large-area alpha 
spectrometry and L-shell x-ray spectrometry. Sill, C.W.; 
Gehrke, R.J. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
May 1991. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. Order Number 
DE91018829. Source: OSTI; NTIS; GPO Dep. 

This test plan defines experimental parameters for evaluating 
rapid techniques for monitoring transuranic (TRU) nuclides in soils, 
smears, and air dusts in a field application setting. The monitoring 
techniques include direct alpha spectrometry using a large-area de- 
tector and direct measurement of x-rays to determine quantitatively 
the activity present. The direct alpha spectrometry employs a circu- 
lar ionization chamber 35 cm in diameter which accommodates a 
sample holder 25 cm in diameter. Experimental conditions neces- 
sary to obtain sufficient spectral resolution to permit identification of 
the alpha emitters present are described. The x-ray method 
involves the counting of L x-rays emitted in the alpha decay of plu- 
tonium radionuclides with a thin-window, high-resolution Ge 
spectrometer. By optimization of the spectrometer, including detec- 
tor dimensions and resolution of the sample container diameter 
and thickness and of the methods of analysis, measurements of 
activities as small as 30 pCi/g for soil and 3 x 10—* pCi/L for air 
dusts collected for 1 hour at 20 cfm might be achieved in a 1-hour 
count. These test plans define objectives, instrumental and experi- 
mental procedures, and requirements for data quality and safety. 
12 refs., 1 fig. 


1732 (ES/ER/TM-18) Methodology for generating waste 
volume estimates. Miller, J.Q.; Hale, T.; Miller, D. Oak Ridge Na- 
tional Lab., TN (United States). Sep 1991. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE92001785. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes the methodology that will be used to 
calculate waste volume estimates for site characterization and re- 
medial design/remedial action activities at each of the DOE Field 
Office, Oak Ridge (DOE-OR) facilities. This standardized methodol- 
ogy is designed to ensure consistency in waste estimating across 
the various sites and organizations that are involved in environ- 
mental restoration activities. The criteria and assumptions that are 
provided for generating these waste estimates will be implemented 
across all DOE-OR facilities and are subject to change based on 
comments received and actual waste volumes measured during fu- 
ture sampling and remediation activities. 7 figs., 8 tabs. 


1733 (INIS-BR-2731) Actual stage of organic geochemical 
knowledge from Campos and Espirito Santo basins, Brazil. 
Gaglianone, P.C. (PETROBRAS, Rio de Janeiro, RJ (Brazil). Cen- 
tro de Pesquisas); Trindade, L.A.F. Sociedade Brasileira de 
Geologia, Rio de Janeiro, RJ (Brazil). 1987 13p. (In Portuguese). 
(CONF-8708290-: 1. symposium on regional geology RJ-ES, Rio 
de Janeiro (Brazil), Aug 1987). Order Number DE92602840. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Campos and Espirito Santo basins display several similar geo- 
chemical aspects. The microbial and other degradation processes 
caused changes in the composition of the oils in the reservoir 
rocks. The oils are biodegraded in different degrees, with the reser- 
voir temperature developing an important role in the control of the 
biodegradation process. The migration pathway model is similar for 
Campos and Espirito Santo basins, involving the upward sec- 
ondary migration through a window in the evaporitic seals. The oils 
passed to the marine sequence where migration and accumulation 


were controlled by faults, regiona! unconformities and by reser- 
voirs. The geochemical correlation of oils are realized by gaseous 
and liquid chromatography analysis, carbon isotopes and biola- 
belled compounds. (author). 


1734 (INIS-BR-2768) Natural radioactivity in samples of 
phosphates, industrial gypsum and surface solls. Pessenda, 
L.C.R. (Centro de Energia Nuclear na Agricultura (CENA), Piraci- 
caba, SP (Brazil)); Fernandes, E.A.N.; Nascimento Filho, V.F. do; 
Ferraz, E.S.B. Centro de Energia Nuclear na Agricultura (CENA), 
Piracicaba, SP (Brazil). 1988 2p. (In Portuguese). (CONF-881289-: 
Week of environment, Piracicaba (Brazil), 5-9 Dec 1988). Order 
Number DE92602834. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GYPSUM/natural radioactivity; 
PHOSPHATES/natural radioactivity; SOILS/natural radioactivity; 
GYPSUM; HIGH-PURITY GE DETECTORS; PHOSPHATES; RA- 
DIUM 226; SOILS; THORIUM 232 


1735 (INIS-BR-2769) Utilization of cesium-137 envi- 
ronmental contamination from fallout in erosion and 
sedimentation studies. Guimaraes, M.F. da (Universidade Estad- 
ual de Londrina, PR (Brazil)); Pessenda, L.C.R.; Fernandes, 
E.A.N.; Freire, O.; Nascimento Filho, V.F. do; Ferraz, E.S.B. Cen- 
tro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). 1988 2p. (In Portuguese). (CONF-881289—: Week of envi- 
ronment, Piracicaba (Brazil), 5-9 Dec 1988). Order Number 
DE92602835. Source: OSTI; NTIS (US Sales Only); INIS. 

The radioactivity of cesium-137 from fallout in different soils pro- 
files for erosion and sedimentation studies are described. The 
potential of this technique for hydrographic basin in Piracicaba/Sao 
Paulo is evaluated. Due to the existence of natural radionuclides in 
soil, with energy near to cesium-137, the soil samples are deter- 
mined by a high-purity Ge detectors. (author). 


1736 (INIS-mf—12970, pp. 70) Cs 137 transfer from soil to 
flour. Meisel, S. (Verein zur Foerderung der Anwendung der 
Kernenergie, Graz (Austria). Reaktorinstitut); Mueller, H. Graz Univ. 
(Austria). 1991. 188p. (in German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SOILS/contamination; CESIUM 
137; PLANTS; RADIONUCLIDE KINETICS; SOILS; CONTAMINA- 
TION; UPTAKE 


1737 (INIS-mf—12970, pp. 71) The desorption equilibrium 
of K 40 and Cs 137 in underground sediments after Cher- 
nobyl. Ahamer, G. (Verein zur Foerderung der Anwendung der 
Kernenergie, Graz (Austria). Reaktorinstitut); Mueller, H. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. SOILS/contamination; CESIUM 
137; DESORPTION; PLANTS; POTASSIUM 40; RADIONUCLIDE 
KINETICS; REACTION KINETICS; SOILS; CONTAMINATION; UP- 
TAKE 


1738 (INIS-mf—12970, pp. 151) Internal Cesium 137 burden 
ot population in Graz, Austria. Rabitsch, H. (Technische Univ., 
Graz (Austria). Inst. fuer Theoretische Physik und Reaktorphysik); 
Kahr, G. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. HUMAN POPULATIONS/ 
radiation doses; AUSTRIA; URBAN AREAS; CESIUM 137; 
CHERNOBYLSK-4 REACTOR; REACTOR ACCIDENTS; TIME DE- 
PENDENCE 
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1739 (INIS-mf-12976, pp. 20) Some problems in the 
application of nuclear data to the determination of natural ra- 
dionuclides, particularly 2°Ra, in building materials. Kokta, L. 
(Vyzkumny Ustav Pozemnich Staveb, Prague (Czechoslovakia)); 
Zvolanek, L.; Breda, M. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). Sep 1990. 23p. (In Czech). 
(CONF-9005387—: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis [AA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. BUILDING MATERIALS/radium 
226; RADIUM 226/nuclear data collections; DAUGHTER 
PRODUCTS; EVALUATION; ISOTOPE RATIO; NATURAL RA- 
DIOACTIVITY 


1740 (INIS-mf-13000) Alligator Rivers analogue project: 
Second annual report 1989-1990. Duerden, P. (ed.). Nuclear En- 
ergy Agency, 75 - Paris (France). Committee on Reactor Physics; 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Mar 1991 226p. Sponsored by Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia); Japan Atomic Energy Research Inst., Tokyo (Japan); 
Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan); Swedish Nuclear Power Inspectorate, Stockho Order 
Number DE92604860. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium ore deposits, such as Koongarra in the Northern Terri- 
tory of Australia, with their inventory of radionuclides provide 
researchers with excellent systems with which to study radionuclide 
migration over very long timescale. The current project, which is 
sponsored by the OECD Nuclear Energy Agency, is funded by the 
Australian Nuclear Science and Technology Organization (ANSTO), 
the Japan Atomic Energy Research Institute, the Power Reactor 
and Nuclear Fuel Development Corporation of Japan, the Swedish 
Nuclear Fuel Inspectorate, the UKDOE and the USNRC. The 
project has been recently extended until 31 august 1992. ANSTO 
is the managing participant. Experimental and modelling tasks of 
the project consider the original weatering of the Koongarra region, 
the alteration of the host rock and primary uranium ore, groundwa- 
ter flow and migration pathways, rock/groundwater interactions, 
radionuclide transport and the formation and continued develop- 
ment of the secondary mineralization. The overall objective is to 
produce a reliable and realistic model for the radionuclide migration 
within geological environments relevant to the assessment of the 
safety of radioactive waste repositories. An outline of technical pro- 
grams is given followed by a series of technical reports which 


briefly describe current research tasks. These reports have been 
separately indexed. 


1741 (INIS-mf—-13000, pp. 27-39) Geochemical investiga- 
tions of uranium mobility in the Koongarra ore deposit - a 
natural analogue tor the migration of radionuclides from a nu- 
clear waste repository. Sverjensky, D.A. (John Hopkins Univ., 
Baltimore (UK). Dept. of Earth and Planetary Sciences). Nuclear 
Energy Agency, 75 - Paris (France). Committee on Reactor 
Physics; Australian Nuclear Science and Technology Organisation, 
Lucas Heights (Australia). Mar 1991. 226. Sponsored by Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia); Japan Atomic Energy Research Inst., Tokyo 
(Japan); Power Reactor and Nuclear Fuel Development Coprp., 
Tokyo (Japan); Swedish Nuclear Power Inspectorate, Stockho In 
Alligator Rivers analogue project: Second annual report 1989- 
1990. Order Number DE92604860. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The geochemical modelling reported has used the known miner- 
alogy, mineral chemistry and textural observations to attempt to 
constrain both the kind of water that might have been involved in 
the formation of the uranyl! phosphate zone and the nature of the 
geochemical processes operating during the formation of this zone. 
Scenarios were run both buffered and unbuffered by atmospheric 
COz and O2. The buffered runs are equivalent to weathering in the 
unsaturated zone (above the water table); the unbuffered runs to 
weathering in the saturated zone (below the water table). It 
appears from the results that the waters associated with the forma- 
tion of the phosphate zone were probably quite different to those 


sampled at the present day and suggests that the uranyl phos- 
phate mineralization may represent a paleo-analogue for nuclear 
waste migration. 18 refs., 4 tabs. 


1742 (INIS-mf—13000, pp. 59-71) Koongarra analogue sim- 
plified 2D model describing the preferential uranium pathways. 
Golian, Cezary. Nuclear Energy Agency, 75 - Paris (France). Com- 
mittee on Reactor Physics; Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Mar 1991. 
226p. Sponsored by Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia); Japan Atomic Energy Re- 
search Inst., Tokyo (Japan); Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan); Swedish Nuclear Power In- 
spectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A modelling concept is described which aims to determine the 
time signature for the development of the dispersion fan at Koon- 
garra from the heterogeneous pattern of the uranium distribution in 
the ore zone. A two layer flow system with vertical interconnection 
is assumed. The model considers uranium distribution in 
accessible and inaccessible phases and is solved by fitting the 'in- 
terdependent’ uranium distributions in the near surface, and at the 
bottom of the weathered zone layers. A significant advantage of 
the model is that it is based on a uranium database for long core 
sections in contrast to models using activity ratios, for which the 
data are generally obtained from very small samples (~1g). The 
model has provided a range of values for the timescale from 0.7 
million years to less than 2 million years. 4 refs., 12 figs. 


1743 (INIS-mf-13000, pp. 95-96) Comments on geophys- 
ical and geological studies - initial results. Emerson, D.W. 
(Sydney Univ. (Australia). Dept of Geology and Geophysics). Nu- 
clear Energy Agency, 75 - Paris (France). Committee on Reactor 
Physics; Australian Nuclear Science and Technology Organisation, 
Lucas Heights (Australia). Mar 1991. 226p. Sponsored by Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia); Japan Atomic Energy Research Inst., Tokyo 
(Japan); Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan); Swedish Nuclear Power Inspectorate, Stockho In 
Alligator Rivers analogue project: Second annual report 1989- 
1990. Order Number DE92604860. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The electrical characteristics of the Koongarra site subsurface 
were investigated during August 1990 by field parties from the 
University of Sydney and Northern Territory Power and Water Au- 
thority. Electrical resistivity profiling methods were employed in 
traverses across and along the orebody and fan, with Wenner ar- 
rays being run with 20, 40, 80 m spacings giving very approximate 
penetration depths of 10, 21, 42 m respectively; pole-dipole arrays 
were also run with 20, 40, 60 m spacings giving very approximate 
penetration depths of 10, 19, 27 m respectively. Spontaneous po- 
tential readings were also recorded along the traverses to try to 
locate streaming potential zones indicative of groundater move- 
ment. 6 refs. 


1744 INIS-mf-13000, pp. 215-233) Geochemistry of Pu, 
Te and ‘|. Fabryka-Martin, J. (Los Alamos National Lab., NM 
(USA)). Nuclear Energy Agency, 75 - Paris (France). Committee on 
Reactor Physics; Australian Nuclear Science and Technology Or- 
ganisation, Lucas Heights (Australia). Mar 1991. 226p. Sponsored 
by Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia); Japan Atomic Energy Research Inst., Tokyo 
(Japan); Power Reactor and Nuclear Fuel Development Coprp., 
Tokyo (Japan); Swedish Nuclear Power Inspectorate, Stockho In 
Alligator Rivers analogue project: Second annual report 1989- 
1990. Order Number DE92604860. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Initial measurements of uranium and plutonium abundance in 
‘closed’, unweathered rocks from Koongarra, Key Lake, Cigar 
Lake, Oklo zone 9 and Katanga have been compared, with rates of 
production calculated using a Monte Carlo neutron transport code. 
No correlation was seen to exist between measured 29° PwU and 
1291/U ratios and considerable variability was seen even within the 
same deposit. The importance of heterogeneities has been recog- 
nised, and the model calculations show that the plutonium 
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production rate is sensitive to the composition and spatial distribu- 
tion of elements within a radius of about half a metre. °°C! level is 
also of key interest, not only as a test of laboratory quality control 
procedures, but also because of the implications for flow paths in 
the ore deposit. To date, the most likely hypothesis appears to be 
the in-situ produced Ci from ore freshly exposed in new bore- 
holes. 5 refs. 


1745 (INIS-mf-13003) Assessment of the radiocaesium 
levels in irish soils and its transfer to crops. MacNeill, Geral- 
dine (Nuclear Energy Board, Dublin (ireland)); Duffy, J.T.; 
Cunningham, J.D.; Coulter, B.; Diamond, S.; McAulay, |.R.; Moran, 
D. Nuclear Energy Board, Dublin (Ireland). Feb 1991 73p. Contract 
B16-B-218-IRL. Order Number DE92604866. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The behaviour of radiocaesium deposited by the Chernobyl fall- 
out was investigated in eleven different permanent pastures and 
arable lands. Samples of grass and subjacent soil at various 
depths were collected and analysed for their caesium content dur- 
ing a period extending from the Spring of 1987 (one year after the 
accident) to the Autumn of 1988. Soil from tillage land along with 
vegetable and grain crops from this land were also sampled and 
subjected to gamma spectrometric analysis. The results for the 
pasture soils show that there has been limited downward migration 
of Chernoby! caesium. In October 1988 more than 88% of caesium 
of Chernobyl origin was still retained in the 0-10 cm layer of undis- 
turbed pasture soil. It would also appear that at most sites more 
than 70% of weapons deposited caesiym is still contained in the 0- 
15 cm soil layer. 


1746 (INP—1462/AP) Multigroup neutron data base for nu- 
clear geophysics. Dworak, D.; Loskiewicz, J. Institute of Nuclear 
Physics, Cracow (Poland). 1989. 90p. (In Polish). Order Number 
DE92604897. Source: OSTI; NTIS (US Sales Only); INIS. 

The average group constants for the total, elastic, inelastic and 
capture cross sections as well as the average cosine of the scat- 
tering angle for elastic scattering and the average logarithmic 
energy decrement for elastic scattering have been obtained at two 
temperatures (300 and 400 deg K), using the ENDF/B-4 data and 
the IAEA-NDS pre-processing codes. The extended Abagyan 
group structure and the weighting spectrum of type 1/E were ap- 
plied in course of the calculations. Self-shielding effect was not 
taken into account. All cross sections were Doppler broadened for 
both, 300 and 400 deg K temperatures. Under above assumptions, 
the average group constants were obtained for exactly 22 ENDF 
materials, which are of special importance for nuclear geophysics 
applications. 10 refs., 15 figs., 44 tabs. (author). 


1747 (INP—1469/AP) Measurement of the thermal neutron 
macroscopic absorption cross-section on small rock samples. 
Part of coord. prog. F2 10 05: Nuclear techniques in explo- 
ration and exploitation of natural resources: Nuclear bore-hole 
logging techniques for the determination of rock characteris- 
tics. Woznicka, U. (ed.). Institute of Nuclear Physics, Cracow 
(Poland). 1989. 44p. Order Number DE92604898. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The research in the classification of special techniques needed 
in the method of absorption cross section measurements applied 
for rocks of different lithology and the theoretical approach to the 
application lower than that for typical rock material are presented. 
The conclusions also contain the proposal of the research for the 
next year. 13 refs., 7 figs., 8 tabs. (author). 


1748 (INT-214/l) In situ analysis of coal by scintillation 
gamma-ray spectrometry in deep boreholes. Chrusciel, E. (Iinsti- 
tute of Physics and Nuclear Techniques, Cracow (Poland)); Kopec, 
M.; Niewodniczanski, J.; Palka, K.W.; Kaczmarski, S.M.; Wojda, F. 
Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1987. 23p. Order Number DE92604899. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Neutron-gamma and gamma-gamma_ spectrometric loggings 
have been used for evaluation of coal seams. Interpretation of the 
logging curves was based on the method of spectrometric parame- 
ters i.e. the ratios of gamma-ray intensities recorded within two 
energy intervals, which depended strongly on a given parameter of 
coal, while the influence of other parameters is reduced. The 


boundaries of energy intervals were chosen by multiple correlation 
analysis of the results of point measurements and results of coal 
samples assessments. These energy intervals are later used in 
continuous borehole logging. Some of the coal parameters can be 
determined by both logging methods, other by one method only. 
The logging tools are described and examples of the determination 
of carbon, sulphur, iron, calcium, ash content, calorific value, den- 
sity and moisture of coal are given. The agreement with the results 
of laboratory analyses seems quite satisfactory, especially when 
the calibration procedure was made for the same part of a coal 
basin. 13 refs., 6 figs., 5 tabs. (author). 


1749 (LA-UR-91-2875) Three-dimensional computer simu- 
lations of bioremediation and vapor extraction. Travis, B.; 
Trent, B. Los Alamos National Lab., NM (United States). [1991]. 
22p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-910981-19: Environmental re- 
mediation '91 conference, Pasco, WA (United States), 8-11 Sep 
1991). Order Number DE92000309. Source: OSTI; NTIS; GPO 
Dep. 

Numerical simulations of two remediation strategies are pre- 
sented. These calculations are significant in they they will play a 
major role in the actual field implementation of two very different 
techniques. The first set of calculations simulates the actual spill 
event of nearly 60,000 gallons of No. 2 diesel fuel oil and its sub- 
sequent flow toward the water table for 13 years. Hydrogen 
peroxide saturated water flooding is then performed and the biore- 
mediation of the organic material is then calculated. The second 
set of calculations describes the vacuum extraction of organic va- 
pors and indicates the sensitivity to various assumed formation 
properties and boundary conditions. 7 refs., 5 figs. 


1750 (LA-UR-91-3075) Object-oriented data handling sys- 
tem for an automated chemistry laboratory. Medvick, P.A.; 
Mniszewski, S.M.; Beugelsdijk, T.J. Los Alamos National Lab., NM 
(United States). [1991]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9110224—1: 1991 international symposium on_ laboratory 
automation and robotics, Boston, MA (United States), 20-23 Oct 
1991). Order Number DE92000185. Source: OSTI; NTIS; GPO 
Dep. 

The environmental-remediation efforts at DOE complexes require 
characterizing problems at each site before cleanup action. Char- 
acterization will require the chemical analysis of millions of samples 
at a significant cost. Automation of the required chemical analyses 
methods provides a cost-effective solution. An object-oriented ap- 
proach was deemed necessary to allow for modularization, 
maintainability, reusability, and flexibility of the software and hard- 
ware. Each chemical analysis method is implemented as a 
Standard Analysis Method or SAM. A SAM is, in essence, a “black 
box” into which a sample enters at one end and chemical or physi- 
cal information “exits” at the other. 7 refs., 6 figs. 


1751 (LBL-30273) Removal of trichloroethylene contami- 
nation from the subsurface: A comparative evaluation of 
different remediation strategies by means of numerical simula- 
tion. Adenekan, A.E.; Pruess, K.; Falta,-R.W. Lawrence Berkeley 
Lab., CA (United States). Dec 1990. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Order Number DE92000712. Source: OSTI; NTIS; GPO Dep. 
Volatile organic compounds such as petroleum hydrocarbons and 
halogenated hydrocarbon solvents are common contaminants of 
the subsurface environment. Although immiscible with water, many 
of these organics have large enough aqueous phase solubilities to 
significantly degrade the quality of groundwater with which they 
come in contact. In addition, many of these substances exhibit high 
vapor pressures, causing them to partition strongly into the gas 
phase in their surroundings. Because of these properties, a volatile 
organic compound (VOC), once introduced into the subsurface 
may be transported as a solute, a vapor, or as a constituent in a 
non- aqueous phase liquid (NAPL). This implies that at some sits, 
an adequate description of the migration of these contaminants in 
the subsurface would necessarily involve three phases, — gas, 
aqueous and NAPL. For example, to design an effective aquifer re- 
mediation scheme for a site where NAPL is present, it would be 
wrong to focus solely on the aqueous phase while ignoring either 
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the gas phase or the NAPL phase. In the present work, we use a 
simulator developed by Falta et al. [1990a], known as “STMVOC,” 
which models true three-phase flow in which NAPL, gas and aque- 
ous phases can move in response to pressure, capillary and 
gravitational forces. STMVOC is capable of handling three- 
dimensional, three-phase fluid flow with strong heat transport and 
the associated phased change effects. 16 refs., 5 figs., 4 tabs. 


1752 (NEI-DK-650) Mineral formation in waste products. 
Energiministeriets Energiforskningsprogram. Miljoe og restproduk- 
ter. Gram Jeppesen, K. (Institutet for Mineralindustry, DTH, Lyngby 
(DK)); Thomassen, H. Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Inst. for Mineralindustri; Vandkvalitetsinstituttet, Hoersholm 
(Denmark). Jun 1991 40p. (in Danish). Contract EM-1323/87-11. 
Order Number DE92715303. Source: OSTI; NTIS (US Sales Only). 

EFP-87. 

With the overall aim of reducing leaching from depots for 
industrial wastes by control of mineral formation, a number of char- 
acterized mixtures of varying content of desulfurization products 
and fly ash were examined. The amount of necessary water was 
determined. The formation of minerals under varying temperature 
and moisture conditions were recorded with the help of X-ray 
diffraction programs. The development of pressure strength was 
followed during 90 days. Selected mixtures were examined for 
chromium. (AB). 


1753 (NEI-SE-82(draft)) Effects of acidic depositions on 
living organisms. Chadwick, M.J. (Stockholm Environment Insti- 
tute at York, Univ. of York, Heslington (GB)); Kuylenstierna, J.C.I. 
Stockholm Environment Inst. (Sweden). 1990. 19p. (CONF- 
8912159-1: 13. Annual Scientific Forum on Energy (ISFE), 


Heslington (United Kingdom), 4-7 Dec 1989). Order Number 
DE92715951. Source: OSTI; NTIS (US Sales Only). 

The effects of acidic depositions on living organisms are mostly 
of a chronic nature. Effects occur at the individual, population and 
ecosystem level and affect both structural and functional attributes. 
Knowledge of the relationship between dose and effect (response) 


enables critical loads of depositions to be set. These are able to 
form the basis for setting differential target depositions (or loads) 
that can be used in evolving depositions abatement strategies. 
(au). 


1754 (NUCLEBRAS-CDTN-DERL-PD-038/82) Underground 
flux studies in waste basin of CIPC using natural and artificial 
tracers - v.1. Minardi, P.S.P. Centro de Desenvolvimento da Tec- 
nologia Nuclear (CDTN), Belo Horizonte, MG (Brazil). Oct 1982. 
118p. (In Portuguese). Order Number DE92602841. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Underground flux studies in waste basin of CIPC is presented, 
with the description of the regions and the wells, the techniques 
with artificial tracers and the results and conclusion, based in field 
campaign realized till february/82. (author). 


1755 (NUCLEBRAS-EBHO-PM-NT—05/82) Lagoa Real de- 
sign. Description and evaluation of sampling system. 
Hashizume, B.K. NUCLEBRAS, Rio de Janeiro, RJ (Brazil). Oct 
1982. 34p. (in Portuguese). Order Number DE92602842. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This report describes the samples preparation system of drilling 
from Lagoa Real Design, aiming obtainment representative fraction 
of the half from drilling outlier. The error of sampling + analysis and 
analytical accuracy was obtainment by delayed neutron analysis. 
(author). 


1756 (NUREG—0837-Vol.11-No.2) NRC TLD Direct Radia- 
tion Monitoring Network: Progress report, April 1991—June 
1991: Volume 11, No.2. Struckmeyer, R.; McNamara, N. Nuclear 
Regulatory Commission, King of Prussia, PA (United States). 
Region |. Sep 1991. 225p. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC (United States). Source: OSTI; NTIS; 
INIS; GPO. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
presents the radiation levels measured in the vicinity of NRC li- 
censed facilities throughout the country for the second quarter of 
1991. 


1757 (NWPO-EV-005-89) Inventory of past DOE land dis- 
turbance, Yucca Mountain, Nevada, and estimated general 
reclamation costs: Impact assistance report. ESA, Inc., San 
Francisco, CA (United States). Planning and Environmental Ser- 
vices Dept. Apr 1989. 68p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG08-85NV10461. Order Num- 
ber DE91014314. Source: OSTI; NTIS; INIS; GPO Dep. 

Since 1976, DOE preliminary investigations for a high level nu- 
clear waste repository at Yucca Mountain, Nevada, have caused 
widespread disturbances of the landscape. This report addresses 
the areal extent of those disturbances that have accrued up to 
June 1988, and identifies expected associated reclamation costs. It 
was first necessary to identify disturbances, next to classify them 
for reclamation purposes, and, then, to assign general reclamation 
costs. The purposes of the analysis were: (1) to establish the 
amount of disturbance that already exists in the area of Yucca 
Mountain in order to identify alterations of the landscape that com- 
prise the existing baseline conditions; (2) to identify estimated 
general reclamation costs for repair of the disturbances; (3) to pro- 
vide information needed to establish disturbance models, and 
eventually environmental impact models, that can be applied to fu- 
ture DOE activities during Site Characterization and later phases of 
repository development, if they occur, and (4) to provide indicators 
of the needs for reclamation of future disturbances created by 
DOE's Site Characterization program. Disturbances were estimated 
using measurements from June 1988, large scale color aerial pho- 
tography. Two reconnaissance site visits were also conducted. The 
identified disturbance totals by type are displayed in tabular form in 
the appendices. 84 refs., 2 figs., 9 tabs. 


1758 (NWPO-EV-006-90) 1989 vegetation studies at 
Yucca Mountain, Nye County, Nevada. Nevada Nuclear Waste 
Project Office, Carson City, NV (United States); Environmental Sci- 
ence Associates, San Francisco, CA (United States). Feb 1990. 
125p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG08-85NV10461. Order Number DE91014315. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The overall purpose of the 1989 vegetation ecology studies was 
to describe the existing vegetation and baseline ecological condi- 
tions of the Yucca Mountain study area, before further disturbances 
due to site characterization occur. Extensive disturbances have al- 
ready occurred due to preliminary studies associated with the 
waste repository. If the site is determined to be unsuitable for a 
waste repository, then reclamation of disturbed sites will be re- 
quired. Biotic conditions are described within both regional and 
local contexts because the intensity of local disturbances may re- 
sult in impacts to outlying areas. The most detailed data collection 
was conducted in the Focused Baseline Study Area where site 
characterization activities will be concentrated. Less detailed infor- 
mation was obtained for adjacent areas in the Core Study Area 
and Cumulative Assessment Study Area. The major tasks of this 
study were as follows: describe and map the vegetation of the 
Yucca Mountain study area; identify important relationships be- 
tween the biotic and physical elements of the ecosystem; identify 
unique or sensitive resources; preliminary assessment of the base- 
line ecological conditions of the area. 


1759 (ORNL/TM-11971) Phase 1 report on sensor 
technology, data fusion and data interpretation for site charac- 
terization. Beckerman, M. Oak Ridge National Lab., TN (United 
States). Oct 1991. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. (CESAR-91/39). 
Order Number DE92002253. Source: OSTI; NTIS; INIS; GPO Dep. 

In this report we discuss sensor technology, data fusion and 
data interpretation approaches of possible maximal usefulness for 
subsurface imaging and characterization of land-fill waste sites. 
Two sensor technologies, terrain conductivity using electromagnetic 
induction and ground penetrating radar, are described and the liter- 
ature on the subject is reviewed. We identify the maximum entropy 
stochastic method as one providing a rigorously justifiable frame- 
work for fusing the sensor data, briefly summarize work done by us 
in this area, and examine some of the outstanding issues with re- 
gard to data fusion and interpretation. 25 refs., 17 figs. 
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1760 (PNL—7818-HEDR) Changes in scintillation probe 
findings—1963 to 1968, 200 Area Waste Disposal Site monitor- 
ing wells. Tillson, D.D.; McGhan, V.L. Pacific Northwest Lab., 
Richland, WA (United States). 29 Aug 1969. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO06- 
76RL01830. (BNWL-CC—2255). Order Number DE92002062. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Scintillation probe results provide a semiquantitative evaluation 
of the magnitude and extent of subsoil radioactive contamination 
beneath waste disposal sites. The equipment now in use has been 
improved to some extent over that available from 1953 to 1963. 
The equipment still has a limited capacity to differentiate between 
the various gamma emitting nuclides, but it is capable of detecting 
gross gamma emitters over a wide range of concentrations and en- 
ergy levels. This type of monitoring, together with groundwater 
sampling, reliable waste inventory, and geologic data, is particu- 
larly useful in evaluating the gross movement rates of radionuclides 
in the unsaturated soil zones. Generally, the probe results indicate 
that significant lateral spread of wastes continues to occur in the 
sediments beneath the 200 Areas, but that the downward migration 
tates of gross emitters are relatively slow — on the order of a few 
feet per year in the case of a long-abandoned facility. Few 
changes in the disposition of subsurface radioactive contamination 
were observed from 1963 to 1968, except for a rather wide-spread 
decrease in subsurface radioactivity intensity. 7 refs., 2 tabs. 


1761 (SAND—91-0593) 1990 Environmental monitoring re- 
port, Tonopah Test Range, Tonopah, Nevada. Hwang, A.; 
Phelan, J.; Wolff, T.; Yeager, G.; Dionne, D.; West, G.; Girard, C. 
Sandia National Labs., Albuquerque, NM (United States). May 
1991. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE92000602. Source: OSTI; NTIS; INIS; GPO Dep. 

There is no routine radioactive emission from Sandia National 
Laboratories, Tonopah Test Range (SNL, TTR). However, based on 
the types of test activities such as air drops, gun firings, ground- 
launched rockets, air-launched rockets, and other explosive tests, 
possibilities exist that small amounts of depleted uranium (DU) (as 
part of weapon components) may be released to the air or to the 
ground because of unusual circumstances (failures) during testing. 
Four major monitoring programs were used in 1990 to assess radi- 
ological impact on the public. The EPA Air Surveillance Network 
(ASN) found that the only gamma (-) emitting radionuclide on the 
prefilters was beryliium-7 (’Be), a naturally-occurring spallation 
product formed by the interaction of cosmic radiation with atmo- 
spheric oxygen and nitrogen. The weighted average results were 
consistent with the area background concentrations. The EPA 
Thermoluminescent Dosimetry (TLD) Network and Pressurized lon 
Chamber (PIC) reported normal results. In the EPA Long-Term Hy- 
drological Monitoring Program (LTHMP), analytical results for tritium 
(7H) in well water were reported and were well below DOE-derived 
concentration guides (DCGs). In the Reynolds Electrical and Engi- 
neering Company (REECo) Drinking Water Sampling Program, 
analytical results for 9H, gross alpha (a), beta (8), and + scan, 
strontium-90 (°°Sr) and plutonium-239 (79°Pu) were within the 
EPA's primary drinking water standards. 29 refs., 5 figs., 15 tabs. 


1762 (SREL—43) Ecological studies related to construc 
tion of the Defense Waste Processing Facility on the 
Savannah River Site: Annual report, FY 1987-1988. Scott, D.E.; 
Pechmann, J.H.K.; Knox, J.N.; Estes, R.A.; McGregor, J.H.; Bailey, 
K. (ed.). Savannah River Ecology Lab., Aiken, SC (United States). 
Dec 1988. 108p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-76SR00819. Order Number 
DE92001689. Source: OSTI; NTIS; INIS; GPO Dep. 

The Savannah River Ecology Laboratory has completed 10 
years of ecological studies related to the construction of the De- 
fense Waste Processing Facility (DWPF) on the Savannah River 
Site. This progress report examines water quality studies on 
streams peripheral to the DWPF construction site and examines 
the effectiveness of “refuge ponds” in ameliorating the effects of 
construction on local amphibians. Individual papers on these topics 
are indexed separately. 93 refs., 15 figs., 15 tabs. (MHB) 


1763 (TKK-T/SAL—A31) lon exchange dynamics and soil 
adification: Model development and testing. Holmberg, M. 


Helsinki Univ. of Technology, Otaniemi (Finland). Systems Analysis 
Lab. May 1990. 66p. Order Number DE92715457. Source: OSTI; 
NTIS (US Sales Only). 

A process-oriented model of soil acidification (MIDAS) was de- 
veloped, with the purpose of simulating long-term dynamics of 
base and acid cations in forest soil. The model calculates the sum 
of Ca** and Mg** and the sum of H* and Al°* in soil solution and 
the fractions of these sums of ions on the exchange complex. Soil 
is treated as one homogeueous layer with steady-state hydrology. 
Changes in soil chemistry are induced by ratecontrolled exchange 
of cations, constant-rate weathering and constant flux of ions 
through soil caused by deposition, water flow and nutrient uptake 
by vegetation. Model performance was tested with soil chemistry 
data from southern Sweden collected in 1949 and 1984. Starting 
the simulations in 1949, they were then run through the year 2070 
with varying degree of reduction of the deposition. Large reduction 
(-80 %) of the 1980-level was required to make the model simulate 
a recovery of the proportion of bases in the soil. The model was 
calibrated to soil solution data from southern Finland collected in 
the years 1983 to 1987. The hydrological parameters evapotranspi- 
ration and soil moisture content were critical for the model's 
performance. The results of a linear sensitivity analysis suggest 
that soil solution will acidify faster the higher the water turnover 
rate, and the smaller the initiai base saturation. 


1764 (UFPE-DEN-M-35/85) Dynamics of P added to soll 
by vegetable residues labelled with sup(32)P. Cerqueira, D.T. 
de. Pernambuco Univ., Recife, PE (Brazil). Dept. de Energia Nu- 
clear. 1985. 28p. (In Portuguese). Order Number DE92602843. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A methodology applicable to soils of moist tropical region for de- 
termining P in the soil and P added in the form of vegetable 
residues labelled with sup(32)P is defined. (M.C.K.). 


1765 (WHC-SA-1297) Development of an adjoint sensitiv- 
ity method for site characterization, uncertainty analysis, and 
code calibration/validation. Lu, A.H. Westinghouse Hanford Co., 
Richland, WA (United States). Sep 1991. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-910981-27: Environmental remediation '91 
conference, Pasco, WA (United States), 8-11 Sep 1991). Order 
Number DE92001720. Source: OSTI; NTIS; INIS; GPO Dep. 

The adjoint method is applied to groundwater flow-mass trans- 
port coupled equations in variably saturated media. The sensitivity 
coefficients derived by this method can be calculated by a single 
execution for each performance measure regardless of the number 
of parameters in question. The method provides an efficient and ef- 
fective way to rank the importance of the parameters, so that data 
collection can be guided in support of site characterization pro- 
grams. The developed code will facilitate the sensitivity/uncertainty 
analysis in both model prediction and model calibration/validation. 
13 refs., 1 tab. 


1766 (Y/ER/SUB—90-99927/2) Modeling of Elza Gate con- 
taminated material for use as fill material at the United Nuclear 
Corporation Waste Disposal Site, Oak Ridge Y-12 Plant, Oak 
Ridge, Tennessee. Weston, R.F. (Weston (Roy F.), Inc., Oak 
Ridge, TN (United States)). Oak Ridge Y-12 Plant, TN (United 
States); Weston (Roy F.), Inc., Oak Ridge, TN (United States). Sep 
1991. 114p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE92002025. Source: OSTI; NTIS; GPO Dep. 

This report presents the results of groundwater impact modeling 
to predict the migration of contaminants of concern from the UNC 
Waste Disposal Site at the Oak Ridge Y-12 Plant. This analysis 
considers contaminants in the current UNC site waste materials 
(nitrates and Sr-90) and contaminants in soils from the Elza Gate 
FUSRAP site (U-238, Th-232, Th-230, Ra-226, and PCBs) pro- 
posed for disposal at the UNC site. Results are presented both for 
a conservative screening evaluation which assumes immediate in- 
troduction of contaminants into the groundwater, and for a more 
reasonable, but still conservative, approach which considers con- 
taminant migration and dispersion through the soil column. Results 
are presented both for the proposed remedial alternative, which in- 
cludes construction of a RCRA multilayered cap over the waste 
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materials, and for a no action alternative which considers emplace- 
ment of the waste materials at the site with no cap or cover 
system. For the RCRA cap alternative, predicted contaminant con- 
centrations appear to be within acceptable levels in all cases. The 
numerical values predicted by these simulations are estimates 
which are limited by the availability and suitability of the model in- 
put data and the applicability of the models themselves. However, 
the values can be used to provide an indication of the relative ef- 
fectiveness of the closure alternatives considered. In both cases, 
the simulations are based upon very conservative assumptions, 
and actual concentrations and resultant risks could very likely be 
much smaller. In particular, the radiological decay of the source 
Strength over time was not considered, infiltrating water and con- 
taminants were assumed to reach the groundwater immediately 
and the receptor well location was assumed to be at the disposal 
pit boundary. 8 refs., 13 figs., 20 tabs. 


1767 (Y/Sub-91-TJ997C/11) Initial Site Characterization 
for Underground Storage Tank 2081-U, Building 9212, Oak 
Ridge Y-12 Plant, Oak Ridge, Tennessee. Eaton, J.M.; Ingram, 
E.M. Oak Ridge Y-12 Plant, TN (United States); Science Applica- 
tions International Corp., Oak Ridge, TN (United States). Sep 
1991. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840S21400. Order Number 
DE91019070. Source: OSTI; NTIS; GPO Dep. 

This report represents the Initial Site Characterization (ISC) for 
the Underground Storage Tank (UST) 2081-U at Building 9212 of 
the Oak Ridge Y-12 Plant, Oak Ridge, Tennessee. This report doc- 
uments results of the ISC concerning petroleum releases from the 
UST, characterization of the release site, and delineation of soil 
contamination required to evaluate and conduct remedial actions at 
the tank site. The principle contaminants expected in the vicinity of 
Tank 2081-U are those associated with leaded gasoline. The prob- 
able source of these contaminants at the tank site is leakage from 
and/or overfilling of the tank. Soil samples were collected from the 
bottom of the former tank pit excavation and waste soil pile imme- 
diately after removal of Tank 2081-U on April 18, 1991. Results of 
the Initial Site Characterization soil sample analyses indicated the 
presence within the former tank pit of total petroleum hydrocarbon 
(TPH) contamination exceeding the most stringent TDEC Closure 
Action Level for non-drinking water sources. Based on these re- 
Sults, overexcavation to remediate soil contamination within the 
Tank 2081-U pit is the next action recommended by TDEC. Confir- 
matory soil samples will be collected from the final excavation to 
determine if the overexcavation to determine if the overexcavation 
was effective and if additional investigation of the Tank 2081-U site 
is warranted. 12 refs., 7 figs., 5 tabs. 
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Refer also to citation(s) 245, 250, 284, 285, 289, 292, 296, 297, 
341, 363, 385, 466, 474, 508, 735, 817, 847, 978, 1660, 1685, 
1686, 1690, 1691, 1708, 1709, 1714, 1715, 1716, 1722, 1728, 
1732, 1740, 1742, 1744, 1749, 1751, 1753, 1756, 1760, 1761, 
1762, 1765, 1766, 1767, 1811, 1881, 1887, 1888, 1889, 1891, 
1900, 1912, 1913, 2331, 2582 


1768 (ANV/EAIS/TM-56) Installation restoration program: 
Hydrologic measurements with an estimated hydrologic bud- 
get for the Joliet Army Ammunition Plant, Joliet, Illinois: Final 
report, March 1990—March 1991. Diodato, D.M.; Cho, H.E.; Sun- 
dell, R.C. Argonne National Lab., IL (United States). Environmental 
Assessment and Information Sciences Div. Jul 1991. 95p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CETHA-IR-CR-91039). Order 
Number DE92002631. Source: OSTI; NTIS; GPO Dep. 

For U.S. Army Toxic and Hazardous Agency, Aberdeen Proving 
Ground, Maryland 21010-5401. 

Hydrologic data were gathered from the 36.8-mi* Joliet Army 
Ammunition Plant (JAAP) located in Joliet, Illinois. Surface water 
levels were measured continuously, and groundwater levels were 
measured monthly. The resulting information was entered into a 
database that could be used as part of numerical flow model vali- 
dation for the site. Deep sandstone aquifers supply much of the 
water in the JAAP region. These aquifers are successively overlain 


by confining shales and a dolomite aquifer of Silurian age. This last 
unit is unconformably overlain by Pleistocene glacial tills and out- 
wash sand and gravel. Groundwater levels in the shallow glacial 
system fluctuate widely, with one well completed in an upland fluc- 
tuating more than 17 ft during the study period. The response to 
groundwater recharge in the underlying Silurian dolomite is slower. 
In the upland recharge areas, increased groundwater levels were 
observed; in the lowland discharge areas, groundwater levels de- 
creased during the study period. The decreases are postulated to 
be a lag effect related to a 1988 drought. These observations show 
that fluid at the JAAP is not steady-state. either on a monthly or an 
annual basis. Hydrologic budgets were estimated for the two princi- 
pal surface water basins at the JAAP site. These basins account 
for 70% of the facility's total land area. Meteorological data col- 
lected at a nearby dam show that total measured precipitation was 
31.45 in. and total calculated evapotranspiration was 23.09 in. for 
the study period. The change in surface water storage was as- 
sumed to be zero for the annual budget for each basin. The 
change in groundwater storage was calculated to be 0.12 in. for 
the Grant Creek basin and 0. 26 in. for the Prairie Creek basin. 
Runoff was 7.02 in. and 7.51 in. for the Grant Creek and Prairie 
Creek basins, respectively. The underflow to the deep hydrogeo- 
logic system in the Grant Creek basin was calculated to be 
negligible. 12 rets., 17 figs., 15 tabs. 


1769 (CONF-8808320—, pp. 235-248) Leaching research - 
Characterization, regulation, and metal recovery. Hassett, D.J. 
(Univ. of North Dakota, Grand Forks (United States)). North Dakota 
Univ., Grand Forks, ND (United States). Energy and Environmental 
Research Center. [1988]. From Opportunities in the synfuels indus- 
try: SynOps 88; Bismarck, ND (United States); 29-31 Aug 1988. In 
Opportunities in the synfuels industry. 309p. Order Number 
DE91014477. Source: OSTI; NTIS. 

Leaching is often thought of as a technique used primarily to de- 
termine the hazardousness of waste materials. In this respect, the 
EPA extraction procedure and the soon to become official toxicity 
characteristic leaching procedure usually come to mind. Leaching 
tests, properly applied, can be used to determine much information 
about the properties of trace and major constituents in materials 
with complex mineralogical compositions. Leaching, combined with 
bulk chemical analysis, provides an important piece of information 
in a complete characterization scheme. From a regulatory point of 
view, leaching tests are becoming more fully understood and more 
reliable in the accuracy of the information they provide. Newer 
generic leaching tests, such as the synthetic groundwater leaching 
procedure (SGLP) developed at the University of North Dakota, 
present the possibility of rectifying some of the problems with the 
current regulatory procedures. In metal recovery, leaching is impor- 
tant not only as a research tool, but also as a commercial means to 
resource recovery. There have been many advances recently that 
have made possible the recovery of metals, including aluminum, 
from coal ash by the use of leaching procedures. The important as- 
pects of the use of leaching for these three important applications: 
characterization, regulation, and metal recovery, will be discussed 
in this paper. Examples of uses of leaching for characterization as 
well as the regulatory aspects of leaching will be discussed. Data 
demonstrating the different interpretations of materials that can be 
derived through various leaching tests will be presented. The use 
of leaching for metal recovery as well as a method developed to 
alter mineralogy of low-rank coal gasification ash for the application 
of leaching recovery of aluminum will be discussed. 


1770 (CONF-911254—1) Integrated loading rate determina- 
tion for wastewater infiltration system sizing. Jenssen, P.D. 
(Norges Landbrukshoegskole, Aas (Norway). Centre for Soil and 
Environmental Research); Siegrist, R.L. Oak Ridge National Lab., 
TN (United States). [1991]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO05-840R21400. From 6. 
national symposium on onsite waste-water treatment; St. Joseph, 
MI (United States); 16-17 Dec 1991. Order Number DE92000047. 
Source: OSTI; NTIS; GPO Dep. 

One of the principal parameters used in wastewater system de- 
sign is the hydraulic loading rate. Historically the determination of 
the loading rate has been a straight forward process involving se- 
lection of a rate based on soil texture or water percolation rate. 
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Research and experience over the past decade has provided addi- 
tional insight into the complex processes occurring within 
wastewater-amended soil systems and has suggested the fallacy 
of this approach. A mean grain size vs. sorting (MESO) diagram 
constitutes a new basis for soil classification for wastewater infiltra- 
tion system design. Crude characterization of the soil hydraulic 
properties is possible according to the MESO Diagram and loading 
rate as well as certain purification aspects can be assessed from 
the diagram. In this paper, an approach is described based on the 
MESO Diagram that integrates soil properties and wastewater pre- 
treatment to yield a loading rate. 53 refs., 3 figs.. 2 tabs. 


1771 (CONF-911255—1) On preferential flow and its mea- 
surement. Luxmoore, R.J. Oak Ridge National Lab.. TN (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From American 
Society of Agricultural Engineers (ASAE) symposium on national 
preferential flow: Chicago, IL (United States): 16-17 Dec 1991. Or- 
der Number DE92000042. Source: OSTI; NTIS: GPO Dep. 
Preferential flow is a useful generic term for describing the pro- 
cess whereby water movement through a porous medium follows 
favored routes bypassing other parts of the medium. This term 
does not give any indication of the pore scales involved. Some- 
times macropore flow is used to describe preferential flow and this 
term implies that large pores of some sort are conductive. There is 
no consensus definition of what constitutes a macropore so one 
needs to carefully determine what is meant when that term is used. 
The main focus of this report is on the measurement and charac- 
terization of preferential flow through structured soils, however, 
preferred path flow also occurs in sandy soils. Fingering flow in 
soils, a result of wetting front instability, is a third type of preferen- 
tial flow that occurs in porous media with more or less random 
pore arrangement. There may not be any physically defined chan- 
nels in the soil to account for this type of flow. A larger scale flow 
described as funnel flow by Kung et al. (1990) results from profile 
heterogeneity. Low permeability layers or coarse lenses in a profile 
may restrict vertical drainage redirecting flow laterally through spe- 


cific regions of the profile (like a funnel). Water repellency can also 
be a factor in the development of preferential flow. 34 refs. 


1772 (DOE/BP/91819-3) Lake Roosevelt fisheries moni- 
toring program: Annual report 1990. Griffith, J.R.; Scholz, A.T. 
Eastern Washington Univ., Cheney, WA (United States). Upper 
Columbia United Tribes Fisheries Center. [1991]. 218p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract BI79- 
88BP91819. Order Number DE92000935. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The purpose of this study was to provide baseline data that 
could be used to evaluate the effectiveness of two kokanee salmon 
hatcheries that will produce 8 million kokanee salmon (On- 
corhynchus nerka) fry or 3.2 million adults for stocking into Lake 
Roosevelt. The hatcheries will also produce 500,000 rainbow trout 
(Oncorhynchus mykiss) fingerlings to support the Lake Roosevelt 
net-pen programs. The baseline data will also be used to evaluate 
the effectiveness of the habitat improvement projects ongoing on a 
separate contract. At the present time, the principle sport fish in 
the reservoir are net-pen rainbow trout and walleye (Stizostedion 
vitreum). The objectives of the second year of the monitoring pro- 
gram were: (1) to determine angling pressure, catch per unit effort, 
total harvest and the economic value; (2) to determine relative 
abundance of fish species in the reservoir by conducting elec- 
trofishing and gilinet surveys at nine index stations during May, 
August, and October; (3) to determine growth rates of kokanee, 
rainbow trout, and walleye based upon backcaiculations from 
scales collected during May, August and October and creel sur- 
veys; (4) to determine density, size, and biomass of zooplankton 
and how reservoir operations affect their population dynamics; (5) 
to determine feeding habits of kokanee, rainbow trout, and walleye 
and their preferred prey densities; and (6) to determine migration 
patterns of tagged walleye and net-pen rainbow trout. 118 refs., 20 
figs., 98 tabs. 


1773 (DOE/BP/91819-4) Lake Roosevelt fisheries moni- 
toring program: Appendices: Annual report 1990. Griffith, J.R.; 
Scholz, A.T. Eastern Washington Univ., Cheney, WA (United 
States). Upper Columbia United Tribes Fisheries Center. [1991]. 


358p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract BI79-88BP91819. Order Number DE92000911. 
Source: OSTI: NTIS: INIS: GPO Dep. 

This volume is the compiled appendices to accompany the main 
report, which is abstracted separately. 295 tabs. (GHH) 


1774 (DOE/ER/61053-T1) Simulation of the carbon cycle 
in the ocean: Annual technical progress report, 1990-1991. 
Fasham, M.J.R. Institute of Oceanographic Sciences, Godalming 
(United Kingdom). Deacon Lab. 16 Sep 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER61053. Order Number DE92001632. Source: OSTI; NTIS; 
GPO Dep. 

A dual carbon-nitrogen biological model of the upper ocean has 
been developed, which has successfully allowed predictions of 
fluxes of carbon between atmosphere and the deep ocean to 
made. Regarding studying the carbon cycle in the ocean, the mod- 
elling has highlighted the need for a good understanding of the 
interactions between the carbon and nitrogen cycles, and also the 
importance of zooplankton grazing and levels of overwintering bio- 
logical stocks. Problems have been encountered with the accuracy 
of prediction of the partial pressure of carbon dioxide in the surface 
ocean, and the sensitivity of the model to zooplankton parameters, 
and those parameters which effect overwintering stocks (e.g. mor- 
tality parameters). The model has recently been incorporated into a 
physical General Circulation Model of the Atiantic Ocean. Future 
work will involve assessing the performance of the biological model 
in General Circulation Models, and making necessary refinements 
in order to improve its predictive ability. 1 ref., 1 fig. 


1775 (DOE/EV/72012-T3) Biological baseline data Youngs 
Bay, Oregon, 1974: Final report, 1 November 1973-30 April 
1975. McMechan, K.J. (ed.); Higley, D.L.; Holton, R.L. Oregon 
State Univ., Corvallis, OR (United States). School of Oceanogra- 
phy. Apr 1975. 100p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AT06-76EV72012. Order Number 
DE92000501. Source: OSTI; NTIS; GPO Dep. 

This report presents biological baseline information gathered dur- 
ing the research project, “Physical, Chemical and Biological 
Studies on Youngs Bay.” Youngs Bay is a shallow embayment lo- 
cated on the south shore of the Columbia River, near Astoria, 
Oregon. Research on Youngs Bay was motivated by the proposed 
construction by Alumax Pacific Aluminum Corporation of an alu- 
minum reduction plant at Warrenton, Oregon. The research was 
designed to provide biological baseline information on Youngs Bay 
in anticipation of potential harmful effects from plant effluents. The 
information collected concerns the kinds of animals found in the 
Youngs Bay area, and their distribution and seasonal patterns of 
abundance. In addition, information was collected on the feeding 
habits of selected fish species, and on the life history and behav- 
ioral characteristics of the most abundant benthic amphipod, 
Corophium salmonis. Sampling was conducted at approximately 
three-week intervals, using commonly accepted methods of animal 
collection. Relatively few stations were sampled for fish, because 
of the need to standardize conditions of capture. Data on fish cap- 
ture are reported in terms of catch-per-unit effort by a particular 
sampling gear at a specific station. Methods used in sampling in- 
vertebrates were generally more quantitative, and allowed sampling 
at a greater variety of places, as well as a valid basis for the com- 
putation of densities. Checklists of invertebrate species and fish 
species were developed from these samples, and are referred to 
throughout the report. The invertebrate checklist is more specific 
taxonomically than are tables reporting invertebrate densities. This 
is because the methods employed in identification were more pre- 
cise than those used in counts. 9 refs., 27 figs., 25 tabs. 


1776 (DOE/SR/18049-3) Composition of phytoplankton 
communities and their contribution to secondary productivity 
in Carolina Bays on the Savannah River Plant: Year three re- 
port. Williams, J.B. South Carolina State Coll., Orangeburg, SC 
(United States). Dept. of Natural Sciences. Aug 1991. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG09-88SR18049. Order Number DE92001812. Source: OSTI; 
NTIS; GPO Dep. 

The overall goal of the this three year project is to determine the 
importance of phytoplankton (microscopic algae) as a component 
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of the food chain base in SRS cardine bays. To summarize specific 
year three results: Total phytoplankton abundance in Flamingo bay 
was greatest during early spring 1989, declined during spring and 
summer, but increased again during early fall. Most of this phyto- 
plankton density was composed of genus Chlamydomonas sp. 
Ellenton bay demonstrated a similar decline in phytoplankton num- 
bers during midspring 1989, but increased in density during 
midsummer. As observed in Flamingo bay, much of this variation 
was due to changes in Chlamydomonas sp. numbers. In Flamingo 
bay the blue-green alga Anabaena sp. was low in concentration 
throughout the 1989 flooded season until August, however the di- 
atom Pinnularia sp. displayed a pattern of abundance similar to 
Chlamydomonas sp. In Ellenton bay Pinnularia sp. peaked during 
early summer and Anabaena sp. reached highest densities in late 
spring. For zooplankton in Flamingo bay, the calanoid copepods 
were higher in early and late spring, similar to the cyclopoid cope- 
pods. Cladocera in Ellenton bay were highest in numbers during 
May 1989, while cladocera in Flamingo bay displayed patterns sim- 
ilar to Flamingo bay cyclopoid copepods. Laboratory experiments 
exposing Chlamydomonas sp. cultures to known mixtures of '9C- 
COs, and '*C-CO, seem to indicate that some isotope preference 
may exist during photosynthesis, however these results have not 
been analyzed statistically yet. Phytoplankton samples collected for 
Flamingo bay indicated that a seasonal change in isotope ratios 
may be occurring in algae tissues, however further analyses are 
being conducted to determine whether this may also be due to 
species shifts. 3 refs., 14 figs. 


1777 (DUH-10159) The radioactive contamination of the 
river resulting from the discharge of cooling water into It. Wol- 
lan, E.O. Hanford Works, Richland, WA (United States). 29 Mar 
1943. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. Order Number DE92000291. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This paper provides the calculations used, and results derived, 
to determine the amount of radioactivity allowable in cooling water 
released into the Columbia River. Calculations are based on a tol- 
erance dose of 0.1 1/24 hours, which is converted to 2.3 x 10-5 
curies/cubic foot for a 2 MeV gamma or beta emitter. Three mech- 
anisms by which cooling water can be contaminated are presented, 
as well as the degree of radioactive contamination resulting from 
each pathway. These mechanisms are: generation of radioactive 
species in water from neutron irradiation during transit of the pile; 
recoil of fission products into water from impertectly coated billets; 
and erosion of uncoated billets directly into cooling water. For a 5 
x 10° kw operating pile discharging cooling water at a rate of 750 
cubic feet/second into a river flowing at 35,000 cubic feet/second, it 
is calculated that none of these mechanisms will result in exceed- 
ing the tolerance dose. 1 ref. (MHB) 


1778 (EGG-ESQ-9621) Drinking Water Monitoring Pro- 
gram data report for primary and secondary drinking water 
standards. Andersen, B.D. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). May 1991. 162p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC0O7-761D01570. Order 
Number DE91018713. Source: OSTI; NTIS; GPO Dep. 

This annual report describes the 1990 annual sampling event for 
the primary and secondary parameters for drinking water. Sampling 
was performed under the Environmental Monitoring (EM) Unit 
Drinking Water Monitoring Program of EG&G Idaho, Inc. This pro- 
gram monitors all drinking water at EG&G Idaho operated facilities 
located at the INEL in Southeastern Idaho. The EG&G Idaho Envi- 
ronmental Monitoring (EM) Unit conducted the 1990 annual 
drinking water sampling of 16 EG&G Idaho operated production 
wells and two distribution systems for primary and secondary drink- 
ing water standards. During the annual sampling excursion the 
drinking water systems were sampled for radiological and chemical 
parameters. Trichloroethylene (TCE) is the only parameter that 
exceeded a maximum contaminant level (MCL). Maximum contami- 
nant levels are primary drinking water standards which are health 
based. Some drinking water samples that were collected contained 
concentrations exceeding the secondary maximum contaminant 
levels (SMCLs) of phenol, order, and general bacteria. 7 refs., 14 
figs., 7 tabs. 


1779 (FAW-TR-91009) Multiattributive evaluations with 
applications to environmental problems. Kaempke, T.; Kress, 
W.; Schulz, K.P.; Wolf, P. Ulm Univ. (Germany). Forschungsinstitut 
fuer Anwendungsorientierte Wissensverarbeitung (FAW). 26 Apr 
1991. 17p. (In German). Order Number DE92721502. Source: 
OSTI; NTIS (US Sales Only). 

A multtattributive method for assessing environmental risks is 
presented. The lack of statistical variables is compensated by ex- 
pert statements presented in the form of preference functions. the 
method is based, in principle, on a linear program. An simplemen- 
tation is described, and initial applications are listed. (orig.). 


1780 (INIS-GB-359) 5. Annual report of RADMIL 1989/90. 
Radioactivity Monitoring in Lancashire (RADMIL), Lancaster 
(United Kingdom). [1991] 75p. Order Number DE92605183. 
Source: OSTI; NTIS (US Sales Only); INIS. 

RADMIL is a programme of radiation and radioactivity monitoring 
carried out by local councils throughout the county of Lanccashire 
in the UK. The programme of measurements relates to external ex- 
posure to gamma radiation at 79 sites throughout the county in 
addition to beaches, coastlines and intertidal areas and to radioac- 
tivity in coastal sediments. Measurements relating to internal 
contamination include monitoring of airborne particulate, milk, 
meat, fish and shellfish, fruit and vegetables, and radon concentra- 
tions. Detailed results for 1989/90 are presented. They 
demonstrate that radiation levels and radioactive contamination fol- 
lowing the Chernobyl accident have continued the downward trend 
previously reported. The levels are well below Generalized Derived 
Limits. Nuclear discharges from various nuclear establishments in 
the area continue to be detectable but are below the relevant 
guidelines or limits for the radionuclides concerned. (UK). 


1781 (INIS-mf—13000, pp. 41-58) Modelling study of ura- 
nium series nuclides migration at Koongarra - the role of 
24Th fixation. Ohnuki, T. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Murakami, 
Takashi; Watanabe, Shoji. Nuclear Energy Agency, 75 - Paris 
(France). Committee on Reactor Physics; Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Mar 
1991. 226p. Sponsored by Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
Inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This modelling study of migration of the uranium series nuclides 
at Koongarra includes the concepts that *°4Th is much more 
strongly adsorbed onto materials than uranium, but can be divided 
into two categories - one loosely bound to a solid phase and the 
other, which is firmly bound and can be less desorbed than 3°U. 
The presence of 2°*Th may be a control factor for the disequilib- 
rium at Koongarra and the different velocities at different depths 
may be explained by different rate constants of **Th from the 
loosely bound site to the firmly bound site. The model is described 
and it is shown how it is possible to vary the relative migration 
velocities of 7°4U and 23°U. The possible sites for the 2Th ad- 
sorption are also discussed. 15 refs., 1 tab., 11 figs. 


1782 (INIS-mf-13000, pp. 97-114) The application of 
NAMMU to modelling the groundwater flow at Koongarra. 
Lever, D.A. (AEA Technology, Oxon (UK). Theoretical Physics 
Div.); Morris, S.T. Nuclear Energy Agency, 75 - Paris (France). 
Committee on Reactor Physics; Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Mar 1991. 
226p. Sponsored by Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia); Japan Atomic Energy Re- 
search Inst., Tokyo (Japan); Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan); Swedish Nuclear Power In- 
spectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this report some two dimensional groundwater flow caicula- 
tions undertaken using the finite element groundwater flow code 
NAMMU are described. A set of calculations have been undertaken 
to obtain a broad understanding of the nature of the groundwater 
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flow at Koongarra. Variations in the hydrogeological properties of 
the important rock units and in the position of the various bounary 
conditions have all been considered. Thus the importance of the 
Koongarra fault and the relative properties of the unweathered and 
weathered Cahill schists are discussed in detail. 5 refs., 2 tabs., 12 
figs. 


1783 (INIS-mf—13000, pp. 115-132) Two- and _ three- 
dimensional modelling of groundwater flow through the 
Koongarra uranium orebody. Townley, L.R.; Trefry, M.G. Nuclear 
Energy Agency, 75 - Paris (France). Committee on Reactor 
Physics; Australian Nuclear Science and Technology Organisation, 
Lucas Heights (Australia). Mar 1991. 226p. Sponsored by Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia); Japan Atomic Energy Research Inst., Tokyo 
(Japan); Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan); Swedish Nuclear Power Inspectorate, Stockho In 
Alligator Rivers analogue project: Second annual report 1989- 
1990. Order Number DE92604860. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An outline of the work being carried out at CSIRO Groundwater 
Division to model in 2 and 3 dimensions, groundwater flow through 
the Koongarra orebody is presented. The report describes prob- 
lems in setting up the model itself, and of the selection of possible 
boundaries and the assumed boundary values. It is concluded that 
three-dimensional flow modelling is essential near the Koongarra 
orebody, because the physical boundaries are not parallel and 
closely approximate a triangle. 9 refs., 9 figs. 


1784 (INIS-mf-13000, pp. 167-178) Groundwater chemistry 
at Koongarra. Payne, Tim. Nuclear Energy Agency, 75 - Paris 
(France). Committee on Reactor Physics; Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Mar 
1991. 226p. Sponsored by Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
Inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The distribution of the uranium and magnesium concentration in 
groundwater sampled through the ore zone has been reported. 
The concentrations are seen to be highest in the primary ore zone 
region with above background levels extending beyond the com- 
mercial grade uranium dispersion fan; it is also shown that the 
background level of uranium in the quartz chlorite schist is lower 
than in the Komboigie sandstone. The uranium concentration 
through the ore zone region varies by a factor of 400, whereas the 
magnesium levels vary only 5-fold. The measurements of Eh in 
Koongarra groundwaters have been also reviewed and used to cal- 
culated expected dissolved iron levels. It was concluded that the 
field Eh measurements are useful and they confirm the important 
role of ferrihydrite in the uranium distribution at Koongarra. 5 refs., 
2 tabs., 6 figs. 


1785 (INIS-mf—13000, pp. 179-188) Distribution of uranium 
series radionuclides in Koongarra groundwater. Yanase, N. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Nuclear Energy Agency, 75 - Paris 
(France). Committee on Reactor Physics; Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Mar 
1991. 226p. Sponsored by Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights (Australia); Japan Atomic 
Energy Research Inst., Tokyo (Japan); Power Reactor and Nuclear 
Fuel Development Corp., Tokyo (Japan); Swedish Nuclear Power 
inspectorate, Stockho In Alligator Rivers analogue project: Second 
annual report 1989-1990. Order Number DE92604860. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The distribution of radionuclides in groundwater at Koongarra 
and the 754U/225U activity ratio has been reported, and the flow di- 
rection of groundwater estimated. Contour maps of 8U, 226Ra 
and 2"°Pb concentrations and of the %4uU/*55U activity ratio are 
provided. A tail of high 2°°U concentration is observed towards the 
SSW direction. Meanwhile, the contours of the concentrations of 
both the 226 Ra and °'°Pb also extend towards the SSW direction. 
13 refs., 1 tab., 4 figs. 


1786 (LBL-30587) Kesterson crisis: Sorting out the facts. 
Benson, S.M. (Lawrence Berkeley Lab., CA (United States)); De- 
lamore, M.; Hoffman, S. Lawrence Berkeley Lab., CA (United 
States). Jul 1990. 8p. Sponsored by Department of the Interior, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-9007225—1: National conference on irrigation and drainage 
engineering, Durango, CO (United States), 11-13 Jul 1990). Order 
Number DE92000808. Source: OSTI; NTIS; INIS; GPO Dep. 

The Kesterson Reservoir was planned as a regulating facility to 
control drainage water discharges into the San Joaquin- 
Scaramento River Delta from the “San Luis Drain” which was to 
dispose of salt-ladin agricultural water. Anticipated environmental 
impacts of the Kesterson operations focused almost exclusively on 
problems related to seepage and water-logging of nearby lands. 
Reuse of drainage water for wetlands focused on excessive salin- 
ity. Drainage water entered the reservoir in 1978. By 1983 elevated 
levels of selenium were found with selenium poisoning causing de- 
formed embryos of water birds, adult bird mortality and their poor 
reproductive success. An estimated 9000 kg of selenium was deliv- 
ered to Kesterson between 1981 to 1986. This paper details the 
chronology of the Kesterson crisis and environmental remediation. 
20 refs., 1 fig. (BUN) 


1787 (LUTVDG-TVVR-1010-S) A statistical approach for 
water movement in the unsaturated zone. Tielin Zang. Lund 
Univ. (Sweden). Dept. of Water Resources Engineering. 17 May 
1991. 250p. Order Number DE92602865. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This thesis presents a statistical approach for estimating and an- 
alyzing the downward transport pattern and distribution of soil water 
by the use of pattern analysis of space-time correlation structures. 
This approach, called the Space-time-Correlation Field, is mainly 
based on the analyses of correlation functions simultaneously in 
the space and time domain. The overall purpose of this work is to 
derive an alternative statistical procedure in soil moisture analysis 
without involving detailed information on hydraulic parameters and 
to visualize the dynamics of soil water variability in the space and 
time domains. A numerical model using method of characteristics is 
employed to provide hypothetical time series to use in the statistical 
method, which is, after the verification and calibration, applied to 
the field measured time series. The results of the application show 
that the space-time correlation fields reveal effects of soil layers 
with different hydraulic properties and boundaries between them. It 
is concluded that the approach poses special advantages when vi- 
sualizing time and space dependent properties simultaneously. It 
can be used to investigate the hydrological response of soil water 
dynamics and characteristics in different dimensions (space and 
time) and scales. This approach can be used to identify the domi- 
nant component in unsaturated flow systems. It is possible to 
estimate the pattern and the propagation rate downwards of mois- 
ture movement in the soil profile. Small-scale soil heterogeneities 
can be identified by the correlation field. Since the correlation field 
technique give a statistical measure of the dependent property that 
varies within the space-time field, it is possible to interpolate the 
fields to points where observations are not available, estimating 
spatial or temporal averages from discrete observations. (au). 


1788 


(NEB-91/3) Radioactivity monitoring of the Irish ma- 
rine environment 1988 - 1990. O’Grady, John (Nuclear Energy 
Board, Dublin (ireland)); Currivan, Lorainne; McEnri, Catherine; 
O'Colmain, Mairin; Colgan, P.A.; Cunningham, J.D. Nuclear Energy 


Board, Dublin (ireland). Jul 1991. 43p. Order Number 
DE92604943. Source: OSTI; NTIS (US Sales Only); INIS. 

This report presents estimates of the radiaiton doses to the Irish 
public arising from caesium-137 and caesium-134, the contaminat- 
ing radionuclides of greatest radiological significance. The doses 
are expressed in terms of individual and collective doses and are 
assessed against the system of dose limitation recommended by 
the International Commission on Radiological Protection (ICRP) 
which is embodied in the Basic Safety Standards Directive of the 
European Community. The doses are also compared with doses 
arising from background radiation and the associated risks are con- 
sidered in the context of some of the common risks in everyday 
life. 
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1789 (ORNVER-55) Annual hydrologic data summary for 
the White Oak Creek Watersted: Water Year 1990 (October 
1989-September 1990). Borders, D.M.; Gregory, S.M.: Clapp, 
R.B.; Frederick, B.J.:; Moore, G.K.; Watts, J.A.; Broders, C.C.; 
Bednarek, A.T. Oak Ridge National Lab., TN (United States). Sep 
1991. 245p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92002436. Source: OSTI; NTIS; GPO Dep. 

ESD Publication 3754. 

This report summarizes, for the Water Year 1990 (October 1989- 
September 1990), the dynamic hydrologic data collected on the 
Whiteoak Creek (WOC) Watershed’s surface and subsurface flow 
systems. These systems affect the quality or quantity of surface 
water and groundwater. The collection of hydrologic data is one 
component of numerous, ongoing Oak Ridge National Laboratory 
(ORNL) environmental studies and monitoring programs and is in- 
tended to 1. characterize the quantity and quality of water in the 
flow system, 2. plan and assess remedial action activities, and 3. 
provide long-term availability of data and assure quality. Character- 
izing the hydrology of the WOC watershed provides a better 
understanding of the processes which drive contaminant transport 
in the watershed. Identifying of spatial and temporal trends in hy- 
drologic parameters and mechanisms that affect the movement of 
contaminants supports the development of interim corrective mea- 
sures and remedial restoration alternatives. Hydrologic monitoring 
supports long-term assessment of the effectiveness of remedial ac- 
tions in limiting the transport of contaminants across Waste Area 
Grouping boundaries and ultimately to the off-site environment. 
The majority of the data summarized in this report are available 
from the Remedial Action Programs Data and Information Manage- 
ment System data base. Surface water data available within the 
WOC flow system include discharge and runoff, surface water 
quality, radiological and chemical contamination of sediments, and 
descriptions of the outfalis to the WOC flow system. Climatological 
data available for the Oak Ridge area include precipitation, temper- 
ature, humidity, wind speed, and wind direction. Information on 
groundwater levels, aquifer characteristics, and groundwater quality 
are presented. Anomalies in the data and problems with monitoring 
and accuracy are discussed. 58 refs., 54 figs., 15 tabs. 


1790 (ORNL/TM-11204) The new definitive map of White 
Oak Lake. Cox, D.K.; Farrow, N.D.; Kyker, W.C.; Faulkner, M.A.; 
Stubbs, L.M. Oak Ridge National Lab., TN (United States). Oct 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92002840. Source: OSTI; NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3319. 

A map of White Oak Lake was drawn from points on the shore- 
line established with the use of an electronic distance-measuring 
theodolite and a hand-held reflecting prism. Average water depths 
were determined along six transects. A planimeter was used to es- 
timate the area of each section. The volume of each section was 
determined by multiplying the surface area by the average depth. 
The total area and volume of White Oak Lake were estimated to 
be 6.88 ha (17.0 acres) and 43,893 m°(1,546,330 ft°), respectively. 
The lake’s surface area has been reduced at an average rate of 
0.7% per year, and its volume has been reduced at an average 
rate of 1.1% per year. The volume of the lake can be reliably esti- 
mated only from current depth measurements throughout the lake, 
not from stage heights at the dam. The lake should be remapped 
periodically, and an estimate of the sediment volume should be 
made. 6 refs., 3 figs., 1 tab. 


1791 (ORNL/TM-11713) Guide to Groundwater Well Loca- 
tions and Information at Oak Ridge National Laboratory. Huff, 
D.D.; Faulkner, M.A. Oak Ridge National Lab., TN (United States). 
Sep 1991. 76p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE92002378. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3607. 

The need for a guide monitoring wells at Oak Ridge National 
Laboratory (ORNL) has steadily increased over the past decade. 
This guide displays well locations in the context of waste area 
groupings (WAGs) and includes a simple tabulation of well location 


and depth for over 1400 wells. Although this information is not all- 
inclusive. it allows the reader to identify areas of interest and 
serves as a Starting point for the development of maps and tabular 
data to meet a variety of needs. The scope of this guide is antici- 
pated is anticipated to expand in the future to include wells that 
have been plugged and abandoned. and to indicate general water 
chemistry features. 4 refs., 24 figs., 25 tabs 


1792 (PNL-7792) Sensitivity and uncertainty analyses of 
unsaturated flow travel time in the CHnz unit of Yucca Moun- 
tain, Nevada. Nichols. W.E.; Freshley, M.D. Pacific Northwest 
Lab., Richland. WA (United States). Oct 1991. 63p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE92001852. Source: OSTI; NTIS: 
INIS: GPO Dep. 

This report documents the results of sensitivity and uncertainty 
analyses conducted to improve understanding of unsaturated zone 
ground-water travel time distribution at Yucca Mountain, Nevada 
The US Department of Energy (DOE) is currently performing de- 
tailed studies at Yucca Mountain to determine its suitability as a 
host for a geologic repository for the containment of high-level nu- 
clear wastes. As part of these studies, DOE is conducting a series 
of Performance Assessment Calculational Exercises, referred to as 
the PACE problems. The work documented in this report repre- 
sents a part of the PACE-90 problems that addresses the effects of 
natural barriers of the site that will stop or impede the long-term 
movement of radionuclides from the potential repository to the ac- 
cessible environment. In particular, analyses described in this 
report were designed to investigate the sensitivity of the ground- 
water travel time distribution to different input parameters and the 
impact of uncertainty associated with those input parameters. Five 
input parameters were investigated in this study: recharge rate, 
saturated hydraulic conductivity, matrix porosity, and two curve- 
fitting parameters used for the van Genuchten relations to quantity 
the unsaturated moisture-retention and hydraulic characteristics of 
the matrix. 23 refs., 20 figs., 10 tabs. 


1793 (PNL-SA-19337-Vol.1, pp. 1.1-1.14) Radial flow ex- 
traction to remove heavy metals trom groundwater. Einolf, D.M. 
(ElChroM Industries, Inc., Darien, IL (United States)); Rajkovich, 
S.B.; Horwitz, E.P.; Dietz, M.L. Pacific Northwest Lab., Richland, 
WA (United States). Apr 1991. (CONF-9104142-Vol.1: Waste 
stream minimization and utilization innovative concepts: an experi- 
mental technology exchange, Washington, DC (United States), 
25-26 Apr 1991). In Proceedings of waste stream minimization and 
utilization innovative concepts - An experimental technology ex- 
change. Volume 1, Mining and metals remediation. 80p. Order 
Number DE91010717. Source: OST]; NTIS. 

This system, using resin-based solvent extraction in a radial-flow 
column, promises to be highly selective and cost-effective. Radial 
flow extraction systems have been designed to integrate directly 
into ion-exchange resin-based pump-and-treat systems for waste 
treatment. lon-exchange resins represent 40% to 70% of the oper- 
ating costs of a resin-based treatment system. The remaining costs 
of such a system are represented by regenerants and chemical 
modifiers needed for ion-exchange resins to function. Because of 
the increased selectivity of the extraction chromatography system, 
specific materials can also be recovered for ultimate recycle. 
Bench-scale experiments examining uranium removal from ground- 
water have showin that extraction chromatography materials can 
obtain decontamination factors greater than 1 x 10*, which both 
exceeds standards for groundwater contamination and represents 
allowable disposal limits for mixed wastes. Five areas need further 
study as a result of the preliminary experimentation: (1) determine 
the actual residual amount of uranium remaining in the groundwa- 
ter, (2) explore the overall purity of the recovered uranium and, by 
extension, the opportunity for recovering and recycling commer- 
cially important metals from contaminated groundwater, (3) process 
a larger volume of material ( >10 liters) through the radial column, 
(4) determine the long-term stability of the extraction chromato- 
graphic column, (5) perform multiple runs of the chromatographic 
columns to examine the completeness of column stripping and the 
possibility of performance degradation through multiple use. When 
stability and characterization experiments are completed, enough 
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data will have been generated to undertake engineering design 
and process implementation. 


1794 (PNL-SA-19337-Vol.1, pp. 2.1-2.11) Biomimetic mem- 
branes to remove metal. Monbouquette, H. (Univ. of California, 
Los Angeles (United States)). Pacific Northwest Lab., Richland, 
WA (United States). Apr 1991. (CONF-9104142-Vol.1: Waste 
stream minimization and utilization innovative concepts: an experi- 
mental technology exchange, Washington, DC (United States), 
25-26 Apr 1991). In Proceedings of waste stream minimization and 
utilization innovative concepts~An experimental technology ex- 
change. Volume 1. Mining and metals remediation. 80p. Order 
Number DE91010717. Source: OSTI: NTIS. 

Highly toxic, metal-laden aqueous waste is generated by a num- 
ber of industries, including oil refining, power, mining. nuclear, 
microelectronics, aerospace, and metal finishing. The impact of an 
effective program to minimize metal wastes could be substantial in 
many urban centers. This project is aimed at developing novel 
membrane systems that mimic their biological counterparts not only 
in function, as liquid membranes do, but also in structure. The goal 
is to avoid problems with stability and organic contamination of the 
treated stream. This investigation has focused on developing col- 
loidal, capsular-geometry membranes one-tenth the diameter of a 
bacterial cell, or about 100 nanometer (nm). Aqueous suspensions 
of these vesicular membranes or vesicles are engineered to scav- 
enge and to concentrate metal ions by selective metal carriers in 
the vesicle wall and by a chelator in the aqueous core. These 
systems for biomimetic membrane metal recovery would be com- 
petitive with existing metal-recovery processes. The vesicular 
membrane media have a high metal-loading capacity and are ca- 
pable of exceptional selectivity. Equipment costs should be 
recoverable in as little as one year, based on a preliminary com- 
parison with ion-exchange waste treatment processes. Initial 
constructs consist of the metal carrier in the vesicle wall with the 
chelating agent, nitrilotriacetic acid, in the vesicle interior. Results 
suggest that Zn*+ levels can be reduced to less than 300 ppb from 
a starting concentration of 1 ppm in about one minute. Benchscale 
tests are planned for the metal-sorbing vesicles in a continuous pro- 
cess configuration using hollow-fiber micro/uttrafittration cartridges. 


1795 (PNL-SA—19337-Vol.1, pp. 4.1-4.11) A novel ion- 
exchange media for removing lead from wastewater streams. 
Peterson, S.L. (Zeotech Corp., Albuquerque, NM (United States)). 
Pacific Northwest Lab., Richiand, WA (United States). Apr 1991. 
(CONF-9104142-Vol.1: Waste stream minimization and utilization 
innovative concepts: an experimental technology exchange, Wash- 
ington, DC (United States), 25-26 Apr 1991). In Proceedings of 
waste stream minimization and utilization innovative concepts—An 
experimental technology exchange. Volume 1, Mining and metals 
remediation. 80p. Order Number DE91010717. Source: OSTI; 
NTIS. 

Current abatement and remediation procedures for process wa- 
ters containing lead and other heavy metals include pH adjustment 
with lime or alkali hydroxides, coagulation-sedimentation, ion- 
exchange, and reverse osmosis. However, such procedures have 
drawbacks that limit their use. Zeotech Corporation recently devel- 
oped an ion-exchange media by agglomerating natural zeolite fines 
into hard, permeable pellets that have a carbon matrix. Zeotech 
used the agglomerated and carbonized fines of two natural zeolite 
minerals: clinoptilolite from Tilden, Texas, which Zeotech calls Zeo- 
carb; and chabazite from Bowie, Arizona, which Zeotech calls 
Chabcarb. Chabcarb demonstrates a more rapid rate of ion diffu- 
sion than granular chabazite, and its carbon matrix may contribute 
additional sorption capacity by the hydrogen bonding of metal ions. 
lon exchange using carbonized natural zeolite is a passive method 
for removing metal ions in which lead and other heavy metals are 
preferentially exchanged for nontoxic sodium, calcium, and potas- 
sium ions. Leach column studies show that Zeocarb, chabazite, 
and Chabcarb reduce effluent lead levels from a 750 mg/I solution 
to less than 0.05 mg/I through many pore volumes. The column 
studies further demonstrate that Chabcarb can be loaded with 
more than 18 wt% lead. The cost of carbonized and agglomerated 
zeolite pellets should be considerably less than synthetic ion- 
exchange resins. The most promising applications appear to be in 
treating wastewaters from government laboratories and processing 


facilities. metal-plating industries. electronics industries, smelters, 
foundries, and mines. 


1796 (PNL-SA-—19337-Vol.1, pp. 5.1-5.10) Use of chitosan 
beads to remove heavy metals from wastewater. Way, J.D. 
(Oregon State Univ., Corvallis (United States)): Rorrer, G.L. Pacific 
Northwest Lab., Richland, WA (United States). Apr 1991. (CONF- 
9104142-Vol.1: Waste stream minimization and _ utilization 
innovative concepts: an experimental technology exchange, Wash- 
ington, DC (United States), 25-26 Apr 1991). In Proceedings of 
waste stream minimization and utilization innovative concepts—An 
experimental technology exchange. Volume 1. Mining and metals 
remediation. 80p. Order Number DE91010717. Source: OSTI; 
NTIS. 

Heavy-metal pollution of groundwater is a pervasive and ex- 
tremely serious environmental problem. The cleanup costs for 
groundwater pollution have been very high and are likely to in- 
crease. Furthermore, the well-documented health hazards of 
heavy-metal contamination require that contaminated water 
sources be treated. Current solutions for cleanup of heavy-metal 
contamination are primarily pump and treat processes, where the 
water is pumped out of an aquifer or well, treated, and returned to 
the aquifer or sent to municipal waste treatment. While effective, 
these processes generally do not permit the recycling or recovery 
of the potentially valuable heavy metals. This concept uses a flu- 
idized bed containing magnetic biopolymer adsorbent beads that 
are immobilized in an externally applied magnetic field. The dilute 
aqueous waste stream first passes through the adsorber bed, and 
heavy metal ions chelate onto the biopolymer bead in concentrated 
form. By periodically releasing the magnetic field, the heavy-metal 
laden beads pass down into the desorber bed. By lowering the pH 
of the desorbent stream, heavy-metal ions are recovered in con- 
centrated form, and the beads are regenerated. The authors have 
produced the adsorbent particles using chitosan, a low-cost 
aminopolysaccharide that is a by-product of shellfish processing 
and that has a very high affinity for nonalkali metals. They have 
demonstrated that two methods can be used to produce magnetic 
adsorbent particles: incorporation of magnetite particles and in-situ 
generation of magnetite from iron salts. The chelation is reversible, 
and heavy metals can be desorbed from the bead by reducing the 
PH of the surrounding liquid to about 2. 


1797 (PNL-SA—19337-Vol.1, pp. 6.1-6.11) Use of Caulobac- 
ters to separate toxic heavy metals from wastewater streams. 
Smit, J. (Univ. of British Columbia, Vancouver (Canada)); Atwater, 
J. Pacific Northwest Lab., Richland, WA (United States). Apr 1991. 
(CONF-9104142—Vol.1: Waste stream minimization and utilization 
innovative concepts: an experimental technology exchange, Wash- 
ington, DC (United States), 25-26 Apr 1991). In Proceedings of 
waste stream minimization and utilization innovative concepts—An 
experimental technology exchange. Volume 1, Mining and metals 
remediation. 80p. Order Number DE91010717. Source: OSTI; 
NTIS. 

The authors are engineering Caulobacters for sequestering toxic 
heavy metals such as cadmium, mercury, cobalt, or copper. These 
bacteria attach to surfaces via an adhesion device at the end of a 
stalk. The bacteria can be used to produce fixed-cell bioreactors - 
high surface-area filter devices through which waste streams can 
be passed to remove toxic metals before treatment of cellulosic 
fines or sludges. Metallothionein proteins avidly bind toxic heavy 
metals, and various types have been cloned. The authors are in- 
serting the appropriate segments of a metallothionein gene into the 
gene specifying a high copy number surface-exposed protein of 
Caulobacter and are measuring metal-binding capabilities of the 
surface-modified Caulobacters. They also are developing bench- 
scale bioreactors to assess the feasibility of this approach for 
sequestering heavy metals. This approach should eventually lead 
to studies at a pilot plant to determine the requirements for suc- 
cessfully installing and maintaining selected strains of Caulobacters 
on a fixed-cell reactor. The overall goal of the research is to pro- 
duce an efficient metal-binding biological reactor that is designed to 
specifically accumulate metals that are most harmful for mam- 
malian systems. Such a reactor would allow the metals to be 
segregated and separately disposed of before they become munici- 
pal or industrial sludges. 
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1798 (RIVM—248476002) Elementary analyses in behalf of 
the project: Orientating investigation to Polonium-210 and 
other radionuclides in Dutch aquatic ecosystems. Hart, M.J. 't; 
Breugem, P.M.; Koester, H.W. Rijksinstituut voor Volksgezondheid 
en Milieuhygiene, Bilthoven (Netherlands). Nov 1989. 19p. (in 
Dutch). Project nr.248476. Order Number DE92604945. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Includes summaries in Dutch and English; Is also related to TRN 
NL91C0587. 

In this report, results of the determinations of total, organic and 
inorganic carbon analysis are reported for the project 'Orientating 
investigations of Polonium-210 and other natural radionuclides in 
Dutch aquatic ecosystems’, projectnumber 248476. The method 
used is a modification of the method described by Froelich and is 
based on elemental analysis. Sediment samples from several loca- 
tions of sea and river water show a large variation of the carbon 
content. The organic carbon concentration varies from 2.78 to 
22.42 percent; the inorganic carbon varies from 1.25 to 5.66 per- 
cent. The analyses were run in duplicate with a mean standard 
deviation of 0.1 percent. (author). 4 refs.; 5 figs.; 7 tabs. 


1799 (RIVM-248701007) Investigation into the radioactiv- 
ity of surface waters in the Netherlands: Results over 1988. 
Mattern, F.C.M.; Drost, R.M.S.; Glastra, P.; Ockhuizen, A.; Kool- 
wijk, A.C. Rijksinstituut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (Netherlands). Feb 1990. 28p. (in Dutch). Project 
nr. 248701;Assignment-ietter HMS-736038. Order Number 
DE92602866. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summaries in Dutch and English; This investigation was 
carried out on assignment of and chargeable to the Chief Inspec- 
tion of the Ministry of Public Health and Environmental Protection. 

This report summarizes the results of the determination of ra- 
dioactivity (1988) in the Meuse, Rhine, Roer and Scheidt Rivers at 
locations near the border, as well as the Westerscheldt at Han- 
sweert and Vlissingen and the North Sea at some locations along 
the Dutch coast. Concentrations of ®°Sr in the Meuse, Rhine and 
Roer (about 3.5 Ba/m5) were equal to the levels during 1987. Con- 
centrations of ®°Sr in the Scheidt (9 Ba/m*) and in the North Sea 
(5 - to 11 Baq/m°) were generally lower then 1987. Concentrations 
of ®°Sr in the Westerscheldt are explained by mixing with water 
from the North Sea and are caused by Gecharges of installations 
processing used nuclear fuel. Concentrations of °®Sr in the Meuse, 
Rhine and Roer were below the limit of detection. In 1988 concen- 
trations of 26Ra in the rivers Rhine (3.6 Ba/m*), Meuse (3.3 Ba/ 
m?), Roer (9.4 Ba/m*) and Scheidt (33Bq/m°) at locations near the 
border were a bit higher than in 1987. As usual the relatively high 
concentration in the Roer is explained by liquid discharges of 
coalmines in the FRG, while the one in the Westerscheldt origi- 
nates from discharges by plants processing phosphate rock. The 
amount of 226Ra transported in 1988 by the river Scheldt was ap- 
proximately 220 GBq. The concentration of 2'°Pb in the Scheldt 
near the border (18 Ba/m®) clearly exceeds those in the rivers 
Meuse, Rhine and Roer (2 to 4 Ba/m’), due to discharges of phos- 
phogypsum. Levels of 2'°Po were generally 10%-20% lower than 
the levels of 2°Pb. About one half of the 2'°Pb and 2'°Po was 
dissolved and the other half adsorbed on suspended matter. Con- 
centrations of 5H in the North Sea varied between 2200Bq/m* for 
the location Noordwijk (10 km out of the coast) down to 1000 Ba/ 
m® for the location Terschelling. 


1800 (RIVM-248701009) Investigation into the radioactiv- 
ity of surface waters in the Netherlands: Results over 1989. 
Mattern, F.C.M.; Drost, R.M.S.; Glastra, P.; Ockhuizen, A.; Kool- 
wijk, A.C. Rijksinstituut voor Volksgezondheid en Milieuhygiene, 
Bilthoven (Netherlands). Nov 1990. 37p. (in Dutch). Project 
nr. 248701;Assignment-letter HMS-736038. Order Number 
DE92602867. Source: QSTI; NTIS (US Sales Only); INIS. 

Includes summaries in Dutch and English; This investigation was 
carried out on assignment of and chargeable to the Chief Inspec- 
tion of the Ministry of Public Health and Environmental Protection. 

This report summarizes the results of the determination of ra- 
dioactivity (1989) in the Meuse, Rhine, Roer, Westerscheldt Rivers 
and the channel of Sas van Gent to Terneuzen at locations near 
the border, as well as the Westerscheldt at Hansweert and Vlissin- 
gen and the North Sea at some locations along the Dutch coast. 


Concentrations of °°Sr in the Meuse, Rhine and Roer (3.0 up to 
4.1Bq/m°) and in the Westerscheldt (9 Ba/m*) were equal to, and 
in the North Sea ( up to 17 Bq/m*) generally higher then the levels 
during 1988. The latter are caused by discharges of installations 
processing used nuclear fuei. The concentrations in the Wester- 
scheldt are partly explained by mixing with water from the North 
Sea. Concentrations of ®°Sr in the Meuse, Rhine and Roer were 
below the limit of detection. In 1989 concentrations of *26Ra in the 
rivers Rhine (4.2 Ba/mS), Roer (15 Ba/m*) and Westerscheldt 
(38Bqm*) were a bit higher than in 1988. Those of the Meuse (3.3 
Ba/m~) were unchanged. The relatively high concentration in the 
Roer can be explained by liquid discharges of coalmines in the 
FRG while the one in the Westerscheldt originates from discharges 
by plants processing phosphate rock. The amount of 226Ra trans- 
ported in 1988 by the river Westerscheldt was epproximetely 200 
GBq. In the Westerscheldt the concentrations of “'°Pb (16 Ba/m*) 
and of 2'°Po (19 Ba/m*) clearly exceeds those in the rivers Meuse, 
Rhine and Roer (2 to 5 Ba/m*), due to discharges of phosphogyp- 
sum. Also the 2'°Pb level in the channel of Sas van Gent to 
Terneuzen (6.8 Ba/m*) was a bit higher. Concentrations of 3H in 
the North Sea varied between 2200Bq/m* for the location 
Walcheren (20 km out of the coast) down to 1300 Ba/m® for the lo- 
cation Terschelling (100 km out of the coast). A level of 22 Ba/m® 
137Cs in the North Sea has been measured at Terschelling. 


1801 (RLO—1750-8-Vol.3) Ecological studies of radioactiv- 
ity in the Columbia river Estuary and adjacent Pacific Ocean: 
Progress report, 1 July 1965-30 June 1966: Volume 3. 
McCauley, J.E. (comp.); Osterberg, C.L. Oregon State Univ., Cor- 
vallis, OR (United States). Dept. of Oceanography. Jun 1966. 99p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AT06-76EV72012. Order Number DE92000508. Source: 
OSTI; NTIS; GPO Dep. 

Contains thesis by G. E. Morrison: An investigation of the distri- 
bution of Nephtys caecoides in Yaquina Bay. 

This document consists of two Master's theses. The first ad- 
dresses the distribution of the polychaete worm, Nephtyscaecoides 
in the Columbia River estuary, and possible environmental factors 
affecting that distribution. N.caecoides was found to have a uniform 
distribution from offshore to a point approximately eight kilometers 
into the bay. Salinity, temperature and sediment composition do 
not seem to limit the range of this polychaete, but it is possible that 
sediment porosity, organic content and temperature interact to limit 
the range in summer months. The second thesis examines gamma 
emitting radionuclides and their distribution in the Pacific salmon, 
Oncorhynchus. Some species-specific differences are attributable 
to feeding habits, while others reflect the influence of isotopes in 
the Columbia River, and thus may provide a measure of migratory 
patterns. Zinc 65 and manganese 54 appear to be most suited for 
a role as ecological tracers. 82 refs., 21 figs., 15 tabs. (MHB) 


1802 (RLO-2227-T12-58) Manganese cycling in the New- 
port River estuary, North Carolina. Evans, D.W. (Oregon State 
Univ., Corvallis, OR (United States). School of Oceanography); 
Cutshall, N.H.; Cross, F.A.; Wolfe, D.A. Oregon State Univ., Cor- 
vallis, OR (United States). School of Oceanography. [1974]. 27p. 
Sponsored by USDOE, Washington, DC (United States); Oregon 
State Univ., Corvallis, OR (United States). DOE Contract AT06- 
76EV72012. Order Number DE92000515. Source: OSTI; NTIS; 
GPO Dep. 

Dissolved manganese (Mn) was measured in the Newport River 
estuary, North Carolina, in October 1974, February 1975, and 
APRIL 1975 by extraction on Chelex-100 resin and subsequent 
analysis by flameless atomic absorption spectrophotometry. Dis- 
solved Mn concentrations at intermediate salinities were in excess 
of those predicted by conservative mixing of inflowing river and 
ocean water, with maxima between 4°/oo and 14°/oc salinity. Re- 
duction and solubilization of Mn in bottom sediments in the upper 
estuary probably supplies much of the added dissolved Mn. Fixa- 
tion of dissolved Mn on particles takes place in the lower estuary 
with subsequent upstream recycling. The export of dissolved Mn 
from the estuary in excess of that input by the river is probably bal- 
anced by continuous traction flows of river-derived bed sediment or 
pulse inputs of suspended sediment in storm runoff followed by 
partial solubilization. 15 refs., 4 figs., 1 tab. 
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1803 (SAND—91-0592) 1990 Environmental Monitoring Re- 
port, Sandia National Laboratories, Albuquerque, New Mexico. 
Hwang, S. (Sandia National Labs., Albuquerque, NM (United 
States)); Yeager, G.; Wolff, T.; Parsons, A.; Dionne, D.; Massey, 
C.; Schwartz, B.; Fish, J.; Thompson, D.; Goodrich, M. Sandia Na- 
tional Labs., Albuquerque, NM (United States). May 1991. 263p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE92000601. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This 1990 report contains monitoring data from routine radiologi- 
cal and nonradiological environmental surveillance activities. 
Summaries of significant environmental compliance programs in 
progress such as National Environmental Policy Act (NEPA) docu- 
mentation, environmental permits, environmental restoration, and 
various waste management programs for Sandia National Labora- 
tories in Albuquerque (SNL, Albuquerque) are included. The 
maximum offsite dose impact was calculated to be 2.0 x 10~% 
mrem. The total 50-mile population received a collective dose of 
0.82 person-rem during 1990 from SNL, Albuquerque, operations. 
As in the previous year, the 1990 SNL operations had no adverse 
impact on the general public or on the environment. This report is 
prepared for the US Department of Energy in compliance with 
DOE Order 5400.1. 97 refs., 30 figs., 137 tabs. 


1804 (SNV-3922) Large-scale environmental effects and 
ecological processes in Skagerrak-Kattegat: Research pro- 
gramme for the period 1990-1995. Rosenberg, R. (Goeteborg 
Univ., Kristinebergs marinbiologiska station, Fiskebaeckskil (SE)); 
Cato, |.; Foerlin, L.; Rodhe, J.; Thuren, A.; Grip, K. National Envi- 
ronmental Protection Agency, Solna (Sweden). Jun 1991. 79p. (In 
Swedish). Order Number DE92715934. Source: OSTI; NTIS (US 
Sales Only). 

With 5 p english summary. 

The objective of the research programme is to increase the 
knowledge regarding the function of the ecosystem in order to be 
able to consider both short time and long time impacts of 
substances hazardous to the environment. This includes interpreta- 
tions concerning input, dispersion, transformation, sediment binding 
and direct biological effects on the ecosystem and on man. Input, 
dispersion and sediment binding are here crucial research fields for 
oceanography and sedimentology. The research will include both 
basic and applied research devoted to answering specified ques- 
tions for taking measures to protect the marine environment. The 
research will be focused on Skagerrak including northern Kattegat 
although some research will be done in other parts of the North 
Sea area. The research programme will run from 1990-1994. The 
environmentally directed research will be concentrated on nutrients 
(nitrogen, phosphorus, silicate) persistent organic compounds and 
metals. POCs and metais are discharged in many different forms. 
Studies of the effects in the field and in the laboratory have to be 
focused on a few substances. The research is intended to provide 
answers to the following questions: * Which large-scale eutrophica- 
tion effects depend on the increased input of nutrients?, * What is 
the role of trace substances for eutrophication?, * How large is the 
input of nutrients, persistent organic compounds and metals into 
the sea area, and what are the sources?, * Which toxic effects are 
found due to the increasing input of persistent organic compounds 
and metals. (9 figs.). 


1805 (UCRL-JC—108143) Versatile electrochemical mi- 
crosensors for environmental monitoring. Glass, RS. 
(Lawrence Livermore National Lab., CA (United States). Chemistry 
and Materials Science Dept.); Hong, K.C.; Ashley, K.; Granstaff, 
V.E. Lawrence Livermore National Lab., CA (United States). Oct 
1991. 26p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-911133-6: Ameri- 
can Institute of Chemical Engineers (AIChE) annual meeting, Los 
Angeles, CA (United States), 17-22 Nov 1991). Order Number 
DE92002664. Source: OSTI; NTIS; GPO Dep. 

The fabrication of novel multielement microelectrode array sen- 
sors is reported. With regard to individual array elements, two main 
concepts are pursued. One involves the use of relatively non- 
selective microelectrode elements, coupled with pattern recognition 
methods, for data analysis. This strategy is most applicable when 
prior knowledge about the chemical environment is limited, or 


when mainly qualitative information is sought. The second concept 
involves the development of arrays containing intrinsically more se- 
lective microelectrode elements. Our main concern here is the 
determination of specific contaminants. Most of our current empha- 
sis is in the selection and development of appropriate elements for 
microelectrode arrays of this type, with a goal of quantitative analy- 
sis for a variety of compounds and elements. Other efforts are 
concerned with defining the behavior of microelectrodes and devis- 
ing mass fabrication methods for these sensors. Two designs for 
the arrays are discussed, one employing photolithographic fabrica- 
tion methods and another in which individual microelectrodes are 
encased in glass. Potential applications for these sensors include 
monitoring for toxic contaminants in natural waters, monitoring 
waste streams, and process control. 35 refs., 16 figs., 3 tabs. 
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Refer also to citation(s) 2601 


1806 (LBL-30557) Lite sciences: Lawrence Berkeley Lab- 
oratory, 1989-1990. Day, L. (ed.). Lawrence Berkeley Lab., CA 
(United States). Apr 1991. 95p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Health and Human 
Services, Washington, DC (United States); Department of Agricul- 
ture, Washington, DC (United States); National Aeronautics and 
Space Administration, Washington, DC (United S DOE Contract 
AC03-76SF00098. Order Number DE92000642. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document is the 1989-1990 Annual Report for the Life Sci- 
ences Divisions of the University of California/Lawrence Berkeley 
Laboratory. Specific progress reports are included for the Cell and 
Molecular Biology Division, the Research Medicine and Radiation 
Biophysics Division (including the Advanced Light Source Lite Sci- 
ences Center), and the Chemical Biodynamics Division. 450 refs., 
46 figs. (MHB) 


5501 Behavioral Biology 
Refer also to citation(s) 469, 1775, 1776, 1801, 1824, 1826 


1807 (DOE/ER/60633-T2) Mass and energy budgets of 
animals: Behavioral and ecological implications: Progress re- 
port, May 1, 1991—-November 1, 1991. Porter, W.P. Wisconsin 
Univ., Madison, WI (United States). Dept. of Zoology. Nov 1991. 
32p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-88ER60633. Order Number DE92002786. Source: 
OSTI; NTIS; GPO Dep. 

The two major aims of our lab are as follows: First, to develop 
and field-test general mechanistic models that predict animal life 
history characteristics as influenced by climate and the physical, 
physiological behavioral characteristics of species. This involves: 
understanding how animal time and energy budgets are affected 
by climate and animal properties; predicting growth and reproduc- 
tive potential from time and energy budgets; predicting mortality 
based on climate and time and energy budgets; and linking these 
individual based models to population dynamics. Second to con- 
duct empirical studies of animal physiological ecology, particularly 
the effects of temperature on time and energy budgets. The physi- 
ological ecology of individual animals is the key link between the 
physical environment and population-level phenomena. We address 
the macroclimate to microclimate linkage on a broad spatial scale; 
address the links between individuals and population dynamics for 
lizard species; test the endotherm energetics and behavior model 
using beaver; address the spatial variation in climate and its effects 
on individual energetics, growth and reproduction; and address 
patchiness in the environment and constraints they may impose on 
individual energetics, growth and reproduction. These projects are 
described individually in the following section. 24 refs., 9 figs. 


1808 (PNL-SA-18560) The Great Basin Canada goose in 
southcentral Washington: A 40-year nesting history. Fitzner, 
R.E.; Rickard, W.H.; Eberhardt, L.E.; Gray, R.H. Pacific Northwest 
Lab., Richland, WA (United States). Apr 1991. 22p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-9104301—1 International Canada goose 
symposium conference, Milwaukee. W! (United States), 23-25 Apr 
1991). Order Number DE92000591. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Overall, the nesting population of Great Basin Canada geese 
(Branta canadensis moffitti) on the Hanford Site in southcentral 
Washington State is doing well and appears to be increasing. The 
average annual total nests for the period 1981 through 1990 was 
215 nests, which is slightly above the average reported for the pe- 
riod 1950 through 1970. The nesting population has shifted its 
nucleus trom upriver islands (1-10) to the lower river islands (11- 
20) with over 70% of the present-day nesting occurring on Islands 
17, 18, 19, 20. The annual percent-successtul nests from 1981 
through 1990 was 80%. This is above the 71% reported for 1950 
to 1970, but is below the 82% reported for 1971 to 1980. Average 
annual clutch size for 1981 to 1990 was 6.05, which Is above the 
1971-to-1980 average of 5.6 and the 1950-to-70 average of 5.5. 
Next desertions for 1981 to 1990 averaged 8%. This rate is well 
below the 14% reported for 1950 to 1970. Predators were respon- 
sible for an annual predation rate of 9% from 1981 to 1990. This is 
below the 1950-to-1970 annual average predation rate of 14%. 
Flooding losses to nests were low during the 1980s, except for 
1989 and 1990 when 6% and 9% of the total nests, respectively, 
were destroyed by flooding. 9 refs., 4 figs., 1 tab. 
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Refer also to citation(s) 470, 1823, 1825, 1826, 1847, 1848, 1873, 
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1809 (CONF-8912147-1) Stereospecificity and physiology 
of co-oxidative production of chemicals by methanotrophic 
bacteria. Kelley, R.L.; Hoefer, D.E.; Conrad, J.R.; Srivastava, V.J.; 
Akin, C. Institute of Gas Technology, Chicago, IL (United States). 
[1991]. 22p. Sponsored by Institute of Gas Technology, Chicago, IL 
(United States). From 2. international IGT symposium on gas, oil, 
coal, and environmental biotechnology; New Orleans, U (United 
States); 11-13 Dec 1989. Source: OSTI; Inst. of Gas Technology, 
3424 S. State St., Chicago, IL 60616. 

Methanotrophic bacteria can use methane as a sole source of 
carbon and energy. The enzyme responsible for the oxidation of 
methane in these organisms, methane monooxygenase, is also 
able to biotransform a number of substrates into industrially impor- 
tant chemicals. One such example is the oxidation of propylene to 
propylene oxide. Several strains of mesophilic and thermophilic 
methanotrophs have been tested for their ability to produce propy- 
lene oxide with formate, methanol, and methane as the co-oxidative 
substrates. Cultures in the late stationary phase were found to be 
more productive than exponentially growing cultures. Methane did 
not inhibit propylene epoxidation on low-density cultures; in fact, 
the yields of propylene oxide were greater when both methane and 
propylene were present than when only propylene was present. In 
higher-density cultures, however, methane did appear to inhibit oxi- 
dation of propylene. The effects of several culture parameters such 
as pH, temperature, and concentration of micronutrients on propy- 
lene oxide production ad steroespecificity were determined. 
Propylene oxide production was proportional to the amount of cell 
loading up to 14 g/L. Unwashed cells produced more propylene ox- 
ide than washed cells. The long- and short-term inhibitory effects of 
propylene oxide on the methanotrophic strains were also investi- 
gated. A tolerance of up to 1 M propylene oxide was observed, 
and the maximum inhibitory effect was seen within 30 minute. The 
steroespecificity for propylene oxide production and oxidation of 
3-methyicyclohexene was determined for several strains. Methylos- 
inus trichosporium (OB3b), particularly a cell-free extract of this 
strain, had the greatest steroespecificity. 13 refs., 12 figs., 3 tabs. 


1810 (DOE/ER/01338—4) MSU-DOE Plant Research Labo- 
ratory: Twenty-fifth annual report, 1990. Michigan State Univ., 
East Lansing, MI (United States). [1991]. 128p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ER01338. Order Number DE92001824. Source: OSTI; NTIS; 
GPO Dep. 


This document is the compiled progress reports of research 
funded through the Michigan State University/Department of En- 
ergy Plant Research Laboratory. Fourteen reports are included, 
covering the molecular basis of plant/microbe symbiosis, cell wail 
biosynthesis and proteins, gene expression, stress responses, 
plant hormone biosynthesis, interactions between the nuclear and 
organelle genomes, sensory transduction and tropisms, intracellular 
sorting and trafficking, regulation of lipid metabolism, molecular ba- 
sis of disease resistance and pliant pathogenesis, developmental 
biology of Cyanobacteria, and hormonal involvement in environ- 
mental control of plant growth. 320 refs., 26 figs., 3 tabs. (MHB) 


1811 (DOE/ER/13736-T2) The bioenergetics of salt toler- 
ance: Final report. Packer, L. California Univ., Berkeley, CA 
(United States). Dept. of Molecular and Cell Biology. [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER13736. Order Number DE92001997. Source: 
OSTI; NTIS; GPO Dep 

The aim of this project was to try to understand the adaptive 
mechanisms that organisms develop in order to respond to a sud- 
den transformation in their environment to a “salt shock.” To study 
this problem we used a fresh water oxygenic photosynthetic 
cyanobacterium known as Synecoccus 6311. This organism suffers 
injury after this sudden exposure to high concentrations of sodium 
chloride equivalent to or even higher than that in sea water. Yet 
they are able to re-establish their photosynthetic activity which is 
partially injured and return to virtually normal growth rates. identifi- 
cation of the temporal sequence of changes involved in adaptation 
to this stress was the rationale. Indeed this project employed a 
wide variety of biochemical and biophysical methods, including 
electron spin resonance techniques and nuclear magnetic reso- 
nance to study the bioenergetics and transport mechanisms, 
growth and energy changes in these organisms and how the struc- 
tural components of the cells changed in response to adaptation to 
growth at high salinity. The problem has relevance for higher 
plants because most of the arable farmland in the work is already 
under use and that which is not used is usually in salite environ- 
ments. Hence, understanding basic mechanisms of salt tolerance 
is a fundamental biological problem with great applications for bio- 
productivity and agriculture. 18 refs. 


1812 (DOE/ER/13776—4) [Plant growth with limited water]. 
Delaware Univ., Newark, DE (United States). [1991]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-87ER13776. Order Number DE92001816. Source: OSTI; 
NTIS; GPO Dep. 

The work supported by DOE in the last year built on our earlier 
findings that stem growth in soybean subjected to limited water is 
inhibited first by a physical limitation followed in a few hours by 
metabolic changes that reduce the extensibility of the cell walls. 
With time, there is modest recovery in extensibility and a 28kD pro- 
tein accumulates in the walls of the growth-affected cells. A 31kD 
protein that was 80% similar in amino acid sequence also was 
present but did not accumulate in the walls of the stem cells. Ex- 
plorations of the mRNA for these proteins showed that the mRNA 
for the 28kD protein increased in the shoot in response to water 
deprivation but the mRNA for the 31kD protein did not accumulate. 
In contrast, the roots continued to grow and the mRNA for the 
31kD protein accumulated but the mRNA for the 28kD protein was 
undetectable. We also explored how growth occurs in the absence 
of an external water supply. We found that, under these conditions, 
internal water is mobilized from surrounding nongrowing or slowly 
growing tissues and is used by rapidly growing cells. We showed 
that a low water potential is normally present in the enlarging 
tissues and is the likely force that extracts water from the sur- 
rounding tissues. We found that it involved a gradient in water 
potential that extended from the xylem to the outlying cells in the 
enlarging region and was not observed in the slowly growing basal 
tissue of the stems of the same plant. The gradient was measured 
directly with single cell determinations of turgor and osmotic poten- 
tial in intact plants. The gradient may explain instances of growth 
inhibition with limited water when there is no change in the turgor 
of the enlarging cells. 17 refs. 


1813 (DOE/ER/13873-T1) Molecular analysis of ethylene- 
insensitive mutants in arabidopsis: Progress report. 
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Meyerowitz, E. California Inst. of Tech., Pasadena. CA (United 
States). Div. of Biology. [1991]. 3p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract FG03-88ER13873. 
Order Number DE92001861. Source: OSTI: NTIS: GPO Dep. 

The subject of this study is the biochemical basis of ethylene re- 
ception. The Arabidopsis thaliana ETR gene codes for the ethylene 
receptor or is involved in transduction of the ethylene-generated 
signal. We have cloned an etr mutation which results in a decrease 
in the ethylene response of the plant, with a decrease in ethylene 
binding of about five-fold. Two genes have been found in the 
cloned region which confer resistance. By sequence analysis, the 
first protein contains three distinct regions: a transmembrane re- 
gion. a serine/threonine protein kinase region, and a control region 
similar to the RAS-binding region of yeast adenylate cyclase. The 
second protein contains a zinc-finger: since sequence of the first 
protein shows no mutant-dependent changes. and transition metals 
have been implicated in ethylene binding, this protein could be the 
ETR gene product. However, no mutant dependent differences 
have been found in this protein, either. The mutation could be up- 
stream of the coding region of either gene and involve regulatory 
elements, so we are continuing to sequence. (MHB) 


1814 (DOE/ER/13989-3) The magnesium chelation step in 
chlorophyll biosynthesis: Progress report. Weinstein, J.D. 
Clemson Univ., SC (United States). Dept. of Biological Sciences. 
[1991]. 7p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract FG09-89ER13989. Order Number 
DE92001815. Source: OSTI; NTIS; GPO Dep. 

The biogenesis of energy transducing membranes requires the 
coordinate synthesis of prosthetic groups, proteins and lipids. Two 
of the major prosthetic groups, chlorophyll and heme, share a 
common biosynthetic pathway that diverges at the point of metal in- 
sertion into protoporphyrin IX. Insertion of iron leads to heme, while 
insertion of magnesium leads to chlorophyll. The Mg-chelatase 
from intact cucumber chloroplasts has been characterized with re- 
gard to substrate specificity, regulation, ATP requirement, and a 
requirement for intact chloroplasts. Mg-chelatase was isolated from 
maize, barley and peas and characterized in order to circumvent 
the intact chloroplast requirement of cucumber Mg-chelatase. Pea 
Mg-chelatase activity is higher than cucumber Mg-chelatase activ- 
ity, and lacks the requirement for intact chloroplasts. Studies on 
isolated pea Mg-chelatase have shown more cofactors are required 
for the reaction than are seen with ferrochelatase, indicating a 
greater opportunity for regulatory control of this pathway. Two of 
the cofactors are proteins, and there appears to be a requirement 
for a protease-sensitive component which is outside the outer en- 
velope. We are developing a continuous spectrophotometric assay 
for Mg-chelatase activity, and an assay for free heme which has 
shown heme efflux from intact chloroplasts. 18 refs. (MHB) 


1815 


(DOE/ER/14071—2) Molecular biology of Lea genes 
of higher plants: Progress report. Georgia Univ., Athens, GA 
(United States). Research Foundation. Jul 1991. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG09- 


89ER14071. Order Number DE92001813. Source: 
GPO Dep. 

This report contains our progress to date in determining the 
function of the D-7 Lea proteins in cotton embryos. We have 
completely sequenced the D-7 gene and established E. coli trans- 
formants which synthesize reasonable amounts of the D-7 protein. 
Two-dimensional electrophoresis was required to assay fractions 
for D-7 protein during purification to homogeneity, since D-7 has 
no known enzymatic activity, contains no Trp, and little Phe or Tyr, 
and E. coli has several proteins of similar molecular weight to D-7. 
Purified D-7 was used to generate monospecific antibodies which 
are being used for determination of the cellular distribution of D-7, 
and also for exact quantitation of D-7 in late-stage cotton embryos. 
Computerized modelling of D-7 has shown similarities to proteins 
with a coiled-coil structure, but fitting D-7 to this structure resulted 
in a violation of the handedness rule. If the pitch of the helix is 
changed from 3.6 to 3.667, however, a three dimensional structure 
(not a coiled coil) is generated which has overall energetics of for- 
mation nearly as favorable as the traditional a helix. The driving 
force for the change in pitch is proposed to result from favorable 
energetics of dimerization. Preliminary evidence indicates that D-7 


OSTI; NTIS; 


does indeed dimerize in solution. Future experiments will determine 
the exact 3D structure of D-7 and the related protein D-29. as well 
as test the hypothesis that D-7 and D-29 are involved in mitigating 
dehydration of embryos and plants through sequestering phos- 
phate or other ions in sufficient quantity to prevent ion precipitation 
or crystallization. 13 refs.. 3 figs. (MHB) 


1816 (DOE/ER/20021—1) Interdisciplinary research and 
training program in the plant sciences: Technical progress 
through January 1991. Wolk. C.P. Michigan State Univ., East 
Lansing, MI (United States). MSU-DOE Plant Research Lab 
[1991]. 42p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-91ER20021. Order Number 
DE92002818. Source: OSTI; NTIS; GPO Dep. 

This document is the compiled progress reports from the Inter- 
disciplinary Research and Training Program in the Plant Sciences 
funded through the MSU-DOE Plant Research Laboratory. Four- 
teen reports are included, covering topics such as the molecular 
basis of plant/microbe symbiosis, cell wall proteins and assembly, 
gene expression, stress responses, growth regulator biosynthesis, 
interaction between nuclear and organelle genomes, sensory 
transduction and tropisms, intracellular sorting and membrane traf- 
ficking, regulation of lipid metabolism, the molecular basis of 
disease resistance and plant pathogenesis, developmental biology 
of Cyanobacteria and hormonal involvement in environmental con- 
trol of plant growth. 132 refs. (MHB) 


1817 (DOE/ER/60674—4) Base sequence effects on inter- 
actions of aromatic mutagens with DNA: Progress report, 
March 1, 1991—August 31, 1991. Geacintov, N.E. New York Univ., 
NY (United States). 19 Sep 1991. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-88ER60674. 
Order Number DE92002476. Source: OST!; NTIS; GPO Dep. 

Within this period, we have completed our investigations on the 
thermodynamic characteristics and base sequence dependence of 
duplex formation of benzofa]pyrene diol epoxide (BPDE) DNA 
adducts. Different 11-mer oligonucleotides containing covalently 
bound BPDE moieties at the exocyclic amino group of a single 
guanine base were utilized in these studies. Last year, in the three- 
year progress report, some preliminary data were discussed. A 
final account is provided here. New techniques were developed for 
assessing the preferred orientations of the enantiomers of (+)- 
BPDE and (—)-BPDE relative to the 5in — 3in polarity of DNA 
strands; these investigations were prompted by predictions derived 
from our computer modeling studies. Significant progress was 
made towards synthesizing BPDE-adenine adducts in base 
sequence-specific oligonucleotides. We failed, on the other hand, 
to synthesize nitrosopyrene-oligonucleotide adducts because of in- 
trinsic low reactivities of the nitrenium derivative ions with 
oligonucleotides. Nature was against us in this effort. Therefore, 
this particular goal to be abandoned. 14 refs., 8 figs., 4 tabs. 


1818 (DOE/ER/60706-1) Ultrasensitive fluorescence de- 
tection of DNA sequencing gels: Final report. Mathies, R.A. 
California Univ., Berkeley, CA (United States). Dept. of Chemistry. 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-88ER60706. Order Number 
DE92001882. Source: OSTI; NTIS; GPO Dep. 

During the three years of this grant we have: (1) Developed and 
applied a new theory for optimizing high-sensitivity fluorescence 
detection. (2) Developed and patented a new high-sensitivity 
confocal-fluorescence laser-excited gel-scanner. (3) Applied this 
scanner to the development of a new class of versatile and sensi- 
tive fluorescent dyes for DNA detection. (4) Developed methods for 
the detection of single fluorescent molecules by fluorescence burst 
detection. 11 refs., 10 figs. 


1819 (DOE/ER/70102-T2) Energy capture and use in 
plants and bacteria: [Final] progress report. Boyer, P.D. Califor- 
nia Univ., Los Angeles, CA (United States). Sep 1986. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ASO3-76ER70102. Order Number DE92002826. Source: 
OSTI; NTIS; GPO Dep. 

In addition to studies reported in recent publications, our activi- 
ties have been largely in three areas. One of these has been to 
attempt to obtain specific labeling of groups on the large a and § 
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subunits by fluorescent compounds, in such a manner that single 
derivatizations would not interfere with catalysis. Such derivatives 
may reveal information about positional interchanges of subunits 
accompanying catalysis. Adequate derivatives have proved difficult 
to obtain, and our efforts and progress have been limited by lack of 
suitable fluorescence-measuring equipment. A second area has 
been the synthesis of crosslinking agents designed to reversibly 
link together one of the single-copy noncatalytic subunits with the 
catalytic G subunit. One derivative has a maleimide on one end, 
that links specifically to an -SH group on the -+ subunit, and an 
azido group on the other end, which, upon photoactivation, inserts 
into nearby groups. One possibly was that the extended arm with 
an azido group would reach and crosslink with the 6 or a subunit. 
Unfortunately, this did not occur. We are currently synthesizing 
compounds with two maleimide groups that we may be abie to in- 
duce to crosslink the 6 and + subunits. The third area of current 
research is the specific site derivatization by 2-azido ATP and 2- 
azido ADP. This area has proved to be the most promising, and 
preliminary studies have warranted developing this as the major fo- 
cus of our DOE contract research. These preliminary studies and 
research plans in this area are outlined in the section on “Work in 
Progress”. 5 refs. 


1820 (LA-UR-91-3296) Steroselective synthesis and appli- 
cation of L-['5N] amino acids. Unkefer, C.J. (Los Alamos 
National Lab., NM (United States)); Lodwig, S.N. Los Alamos Na- 
tional Lab., NM (United States). [1991]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9109287-2: 4. international symposium on the synthesis 
and applications of isotopes and isotopically labeled compounds, 
Toronto (Canada), 3 Sep 1991). Order Number DE92002373. 
Source: OSTI; NTIS; GPO Dep. 

We have develo; two general approaches to the stereoselec- 
tive synthesis of '*N- and 'SC-labeled amino acids. First, labeled 
serine, biosynthesized using the methylotrophic bacterium M. ex- 
torquens AM1, serves as a chiral precursor for the synthesis of 
other amino acids. For example, pyridoxal phosphate enzymes can 
be used for the conversion of L-[a-'>Njserine to L-[a-'>N}tyrosine, 
L-[a-'>Njtryptophan, and L-[a-'>Njcysteine. In the second ap- 
proach, developed by Oppoizer and Tamura, an “electrophilic 
amination” reagent, 1-chloro-1-nitrosocyclohexane, was used to 
convert chiral enolates into L-a-amino acids. We prepared 1- 
chloro-1-['®N] nitrosocyclohexane and used it to aminate chiral 
enolates to produce L-[a-'SNJamino acids. The stereoselectivity of 
this scheme using the Oppoilzer sultam chiral auxiliary is remark- 
able, producing enantiomer ratios of 200 to 1. 22 refs., 4 figs. 


1821 (LBL-31140) Synthesis of high spectfic activity [1- 
3H] farnesyl pyrophosphate. Saljoughian, M.; Morimoto, H.; 
Williams, P.G. Lawrence Berkeley Lab., CA (United States). Aug 
1991. 12p. Sponsored by National Inst. for Occupational Safety 
and Health, Rockville, MD (United States). DOE Contract AC03- 
76SF00098. Grant P41 RRO1237. (CONF-910920-6: 4. topical 
meeting on tritium technology in fission, fusion, and isotopic appli- 
cations, Albuquerque, NM (United States), 30 Sep - 4 oct 1991). 
Order Number DE92000896. Source: OSTI; NTIS; INIS; GPO Dep. 

The synthesis of tritiated farnesyl pyrophosphate with high spe- 
cific activity is reported. trans-trans Farnesol was oxidized to the 
corresponding aldehyde followed by reduction with lithium alu- 
minium tritide (5%-°H) to give trans-trans [1-°H}farnesol. The 
specific radioactivity of the alcohol was determined from its triph- 
enylsilane derivative, prepared under very mild conditions. The 
tritiated alcohol was phosphorylated by initial conversion to an 
allylic halide, and subsequent treatment of the halide with tris-tetra- 
n-butylammonium hydrogen pyrophosphate. The hydride procedure 
followed in this work has advantages over existing methods for the 
synthesis of tritiated farnesyl pyrophosphate, with the possibility of 
higher specific activity and a much higher yield obtained. 10 refs., 
3 figs. 


5503 Cytology 
Refer also to citation(s) 1810, 1812, 1816, 1873, 1885 


5504 Genetics 


Refer also to citation(s) 466, 470, 1797, 1810, 1813, 1815, 1816. 
1817, 1848, 1873 


1822 (ANL/MCS-TM-155) Querying genomic databases. 
Baehr, A.; Hagstrom, R.; Joerg, D.; Overbeek, R. Argonne National 
Lab., IL (United States). Sep 1991. 48p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE92001663. Source: OSTI; NTIS; GPO Dep. 

A natural-language interface has been developed that retrieves 
genomic information by using a simple subset of English. The 
interface spares the biologist from the task of learning database- 
specific query languages and computer programming. Currently, 
the interface deals with the E. coli genome. It can, however, be 
readily extended and shows promise as a means of easy access 
to other sequenced genomic databases as well. 


1823 (CONF-9102129—Absts.) DOE Human Genome Pro- 
gram report of the second contractor-grantee workshop. Oak 
Ridge National Lab., TN (United States). Aug 1991. 117p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 2. DOE human genome program report 
of the contractor-grantee workshop; Santa Fe, NM (United States); 
17-20 Feb 1991. Order Number DE92002384. Source: OSTI:; 
NTIS; GPO Dep. 

The number of genome-funded projects has increased rapidly, 
and the Human Genome Initiative has grown into a flourishing pro- 
gram, with a complementary counterpart at the National Institutes 
of Health. The impact of the Human Genome Project on science 
and society will be substantial as significant achievements become 
frequent occurrences. New physical mapping strategies have al- 
lowed our national laboratories and university grantees to move 
ahead in a timely manner, and development of innovative ap- 
proaches to determining the base sequence of chromosomes is 
proceeding at an encouraging rate. Our computational capabilities 
are improving. New networking workstations and methods of in- 
putting and analyzing mapping and sequencing data are being 
developed to allow investigators easy access to data from major 
databanks. Investigations are under way into the ethical, legal, and 
social implications of the use of data generated by this program. 
Program management needs, such as project coordination and the 
desire to create an environment in which the program's investiga- 
tors could interact, formed the basis for this workshop. The 1991 
workshop had many stimulating presentations, and numerous 
collaborative efforts have developed, but we anticipate that its suc- 
cessor, scheduled for the all of 1992, will provide additional 
concepts, strategies, and technologies that are not yet imagined 
and that are based on multidisciplinary interactions. This document 
provides the abstracts of all talks and poster sessions. 


1824 (CONF-9110245—1) Potential effects of maternal 
contribution on egg and larva population dynamics of striped 
bass: Integrated individual-based model and directed field 
sampling. Cowan, J.H., Jr. (Maryland Univ., Solomons, MD 
(United States). Chesapeake Biological Lab.); Rose, K.A. Oak 
Ridge National Lab., TN (United States). [1991]. 18p. Sponsored 
by USDOE, Washington, DC (United States); Electric Power Re- 
search Inst., Palo Alto, CA (United States). DOE Contract 
AC05-840R21400. Contract RP2932-2. From International Council 
for the Exploration of the Sea (ICES) mini-symposium on models 
of recruitment relevant to the formulation of research strategies; La 
Rochelle (France); 10-16 Oct 1991. Order Number DE92001971. 
Source: OSTI; NTIS; GPO Dep. 

We have used a bioenergetically-driven, individual-based model 
(IBM) of striped bass as a framework for synthesizing available in- 
formation on population biology and quantifying, in a relative 
sense, factors that potentially affect year class success. The IBM 
has been configured to simulate environmental conditions experi- 
enced by several striped bass populations; i.e., in the Potomac 
River, MD; in Hudson River, NY; in the Santee-Cooper River Sys- 
tem, SC, and; in the San Joaquin-Sacramento River System CA. 
These sites represent extremes in the geographic distribution and 
thus, environmental variability of striped bass spawning. At each 
location, data describing the physio-chemical and biological charac- 
teristics of the spawning population and nursery area are being 
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collected and synthesized by means of a prioritized, directed field 
sampling program that is organized by the individual-based recruit- 
ment model. Here, we employ the striped bass IBM configured for 
the Potomac River, MD from spawning into the larval period to 
evaluate the potential for maternal contribution to affect larva sur- 
vival and growth. Mode! simulations in which the size distribution 
and spawning day of females are altered indicate that larva 
survival is enhanced (3.3-fold increase) when a high fraction of fe- 
males in the spawning population are large. Larva stage duration 
also is less (X = 18.4 d and 22.2 d) when large and small females, 
respectively, are mothers in simulations. Although inconclusive, 
these preliminary results for Potomac River striped bass suggest 
that the effects of female size, timing of spawning nad maternal 
contribution on recruitment dynamics potentially are important and 
illustrate our approach to the study of recruitment in striped bass. 
We hope to use the model, field collections and management alter- 
natives that vary from site to site, in an iterative manner for some 
time to come. 54 refs., 4 figs., 1 tab. 


1825 (DOE/ER/60533-4) Studies of human mutation 
rates: Progress report, November 1990—October 1991. Neel, 
J.V. Michigan Univ., Ann Arbor, MI (United States). Dept. of 
Human Genetics. 15 Jul 1991. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-87ER60533. 
Order Number DE92001950. Source: OSTI; NTIS; GPO Dep. 

The three objectives of the program are: To isolate by the tech- 
nique of two-dimensional polyacrylamide gel electrophoresis (2-D 
PAGE), proteins of special interest because of the relative mutabil- 
ity of the corresponding gene, establish the identity of the protein, 
and, for selected proteins, move to a characterization of the corre- 
sponding gene; To develop a more efficient approach, based on 
2-D PAGE, for the detection of variants in DNA, with special refer- 
ence to the identification of a variant in a child not present in either 
parent of the child (i.e., a mutation); and, To continue an effective 
interface with the genetic studies on the children of atomic bomb 
survivors in Japan, with reference to both the planning and imple- 
mentation of new studies at the molecular level. For administrative 
purposes, the program is subdivided into four sections, each under 
the direction of one of the four co-Pls; the progress during the past 
year will be summarized in accordance with this sectional structure. 
1 tab. 


1826 (DOE/EV/70200-T3) [Genetic structure of natural 
populations]: [Final] progress report, 1 July 1987-15 March 
1988. California Univ., Berkeley, CA (United States). [1988]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ASO3-76EV70200. Order Number DE92002781. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Our efforts in the first eight months were concentrated in obtain- 
ing a genomic clone of the copper-zinc superoxide dismutase 
(SOD) in Drosophila melanogaster and other Drosophila species. 
This we have now successfully accomplished. We seek to under- 
stand the role of SOD in radioresistance; how genetic variation in 
this enzyme is maintained in populations; and relevant aspects of 
its evolution that may contribute to these goals as well as to an un- 
derstanding of molecular evolution in general. To accomplish these 
goals we are undertaking the following experiments: cloning and 
sequencing of (at least) one F allele, one S allele, and the null al- 
lele for SOD; cloning and sequencing SOD from species related to 
D. melanogaster; and cloning and sequencing the SOD gene from 
several independently sampled S and F alleles in D. melanogaster. 
We are also preparing to test the radioprotective effects of SOD. 
67 refs. 
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1827 (CEA-R-5562) Introduction to the contormational in- 
vestigation of peptides and proteins by using two-dimensional 
proton NMR experiments. Neumann, J.M.; Macquaire, F. CEA 


Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Direction 
des Sciences du Vivant. 1991. 44p. (In French). Order Number 
DE92721162. Source: OSTI; NTIS (US Sales Only). 

This report presents the elementary bases for an initiation to the 
conformational study of peptides and proteins by using two- 
dimensional proton NMR experiments. First, some general features 
of protein structures are summarized. A second chapter is devoted 
to the basic NMR experiments and to the spectral parameters 
which provide a structural information. This description is illustrated 
by NMR spectra of peptides. The third chapter concerns the most 
standard two-dimensional proton NMR experiments and their use 
for a conformational study of peptides and proteins. Lastly, an ex- 
ample of NMR structural investigation of a peptide is reported. 


1828 (INIS-BR-2763) Autoimmune thyroiditis goitrogenic. 
Aspects of clinical and laboratorial diagnostic. Costa, H.F.Z. 
da. Universidade do Estado, Rio de Janeiro, RJ (Brazil). Centro 
Biomedico. 1986 125p. (in Portuguese). Order Number 
DE92603095. Source: OSTI; NTIS (US Sales Only); INIS. 

To asses the accuracy achieved by the A.C.A.T. and other clini- 
cal and laboratorial criterion in the diagnoses of T.A.I.B. we 
investigated twenty patients with goiter and antimicrossomal anti- 
bodies titres of 1/1.600 or more. Analysing the parameters useful 
in the diagnosis, we found a significant correlation between the an- 
timicrossomal antibodies titres and the basal TSH concentration, 
an elevated basal TSH and an exaggerated response to TRH inde- 
pendent of the patient clinical status reflecting in the majority of the 
cases a state of subclinical hypotyroidism; an irregular appearance 
of the radioisotope thyroid scan and a positive response to a per- 
chlorate discharge test. We conclude that from the parameters 
useful in the T.A.I.B. diagnosis, the A.C.A.T. detection mainly the 
antimicrossomal antibodies, is an excellent tool to detect patients 
with a clinical suspect of thyroid auto-immune disease and when 
we found high tires in a patient with goiter and an elevated basal 
TSH concentration we can suggest T.A.!.B. diagnosis. (author). 


1829 (INIS-BR-2764) Xanthogranulomatous pyelonephri- 
tis. Rubinstein, |. Universidade do Estado, Rio de Janeiro, RJ 
(Brazil). Centro Biomedico. 1982 86p. (In Portuguese). Order Num- 
ber DE92603022. Source: OSTI; NTIS (US Sales Only); INIS. 

The clinical, radiographic and pathological findings of 10 cases 
of Xanthogranulomatous Pyelonephritis have been reviewed. It is a 
form of renal suppuration and obstruction most commonly seen in 
middie aged women although all ages and both sexes may be af- 
fected. Gram negative organism are usually present and bilateral 
involvement has been reported rarely. Preoperative angiography 
may increase the accuracy of differentiating this disorder from 
hipernephroma and may aid the surgeon is planning his approach 
to kidney resection depending upon the staging of Xanthogranulo- 
matous Pyelonephritis. Chronic renal failure is not usually a feature 
in this lesion and nephrectomy is curative without any incidence of 
recurrence. (author). 


1830 


(INIS-BR-2765) Evaluation of adenohypophyseal re- 
serve in patients carrier of hypophyseal adenoma treated by 
trans-sphenoidal surgery. Drubscky, A.T. Universidade do Es- 
tado, Rio de Janeiro, RJ (Brazil). Centro Biomedico. 1980 115p. (in 


Portuguese). Order Number DE92603023. Source: 
(US Sales Only); INIS. 

Fifteen patients carrier hypophyseal adenomas, with ages vary- 
ing between 16 to 53 years were studied. The patients presented 
sella changes to the conventional plane radiographies and were 
submited a surgery treatment, with acess to hypophysis by the 
trans-sphenoidal way. (author). 


1831 (INIS-BR-2782) Pathology galactorrhea. Dynamic 
tests of prolactin secretion evaluation and the adenohypophy- 
seal functional reserve. Oliveira, B.C. de. Universidade do 
Estado, Rio de Janeiro, RJ (Brazil). Centro Biomedico. 1979 210p. 
(In Portuguese). Order Number DE92603024. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Stimulus and supression tests of prolactin secretion and reserve 
evaluation of others hypophyseal trophin in thirty-seven patients, of 
feminine sex with galactorrhea and twelve normal volunteers with 
the objective of determinate the validity for etiologic diagnostic of 
pathologic galactorrhea are described. Simple radiography of brain 


OSTI; NTIS 
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and sella turcica on anteroposterior incidence and profile followed 


by plane tomography in all patients with pathological galactorrhea 
are also presented. (author). 


1832 (INIS-BR-2790) Uremic bone diseases - Clinical lab- 
oratorial, scintigraphic and radiological study. Silva, W.C.F. da. 
Universidade do Estado, Rio de Janeiro, RJ (Brazil). Centro 
Biomedico. 1982 106p. (In Portuguese). Order Number 
DE92603025. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper evaluated the uremic bone disease in 10 patients on 
peritoneal dialysis, 10 on hemodialysis and 10 submited to renal 
transplantation. According to biochemical evaluation we observed 
hypocalcemia in some patients on dialysis and hipercaicemia in a 
renal transplanted and in another on peritoneal dialysis. However, 
there was no significative difference in the serum calcium 
concentration between the groups and the control group. Hiper- 
phosphatemia occured in 8 patients on peritoneal dialysis and in 9 
on hemodialysis and slight hiperphosphatemia occured in 2 renal 
transplanted patient. The product calcium X phosphorus was ele- 
vated in 2 patients on peritoneal dialysis and in 2 on hemodialysis. 
The magnesium serum concentration were hight in all patients on 
dialysis and the alkaline phosphatase serum levels were hight in 3 
patients dialysis peritoneal and 4 on hemodialysis. A skeleton cur- 
vey showed abnormalities in 3 patients on peritoneal dialysis, 5 on 
hemodialysis and of 5 renal transplanted patients. However there 
was no significant difference between these results. The bone 
scanning was abnormal in 6 patients on peritoneal dialysis, 9 pa- 
tients on hemodialysis and in 8 renal transplanted. The positive 
results of bone scanning compared with X ray were statistically sig- 
nificative. Bone scanning was the most sensitive method used to 
detect early abnormalities. (author). 


1833 (INIS-BR-2791) The surgical opportunity in urinary 
tuberculosis. Toledo Filho, J.S. de. Universidade do Estado, Rio 
de Janeiro, RJ (Brazil). Centro Biomedico. 1983 8ip. (in Por- 
tuguese). Order Number DE92603026. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The surgical opportunity in urinary tuberculosis was performed in 
two hundred and five patients at the Clinical Hospital of the Univer- 
sity of de State of Rio de Janeiro (UERJ), in the period of 1962 to 
1982. Clinical, radiological and pathological findings of ten cases of 
pionephrosis submitted to nephrectomy, and two cases of vesical 
enlargement by coloncystoplasty were related. Excretory urograms 
constitutes the most important radiological exam in reaching a di- 
agnosis, followed by retrograde urograms. (author). 


1834 (INIS-BR-2835) Respiratory test with “C urea on 
gastric infection diagnostic by Helicobacter Pylori (Hp). 
Coelho, L.G.V. (and others); Passos, M.C.F.; Chausson, Y. Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). 1990 1p. (in 
Portuguese). (CONF-9011244—: 30. Brazilian Congress on Gas- 
troenterology; 7. Brazilian Congress on Digestive Endoscopy, 
Belem (Brazil), 25-29 Nov 1990). Order Number DE92605287. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. UREA/bacteria; UREA/carbon 
14; UREA/gastrointestinal tract; RESPIRATION; UREA; BACTERIA 


1835 (INIS-BR-2836) Antimicrobial treatment in duodenal 
ulcer: forecasting of cure. Coelho, L.G.V.; Passos, M.C.F.; 
Chausson, Y.; Castro, L.P. Minas Gerais Univ., Belo Horizonte, 
MG (Brazil). 1990 ip. (In Portuguese). (CONF-9011244—: 30. 
Brazilian Congress on Gastroenterology; 7. Brazilian Congress on 
Digestive Endoscopy, Belem (Brazil), 25-29 Nov 1990). Order 
Number DE92605288. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ULCERS/bacteria; ULCERS/ 
therapy; UREA/carbon 14; UREAJulcers; PATIENTS; ULCERS; 
BACTERIA; THERAPY; UREA 


1836 (INIS-mf-12970, pp. 22) Variability of radiation expo- 
sure in X-ray diagnostics. Schmidt, T. (Klinikum Nuernberg, Abt. 
fuer Medizinische Physik, Nuernberg (Germany, F.R.)). Graz Univ. 
(Austria). 1991. 188p. (in German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 


Austria. Order Number DE92603575. Source: OSTI: NTIS (US 
Sales Only); INIS. 

Published in summary form only. MEDICAL EXAMINATIONS/ 
radiation doses; COMPARATIVE EVALUATIONS; COMPUTER- 
IZED TOMOGRAPHY; X RADIATION 


1837 (INIS-mf-—12970, pp. 82) Radioactivity measurements 
in the thyroid-determination of the organ depth. Plantosar, E 
(Technische Univ., Graz (Austria). Inst. fuer Kernphysik); Kindl, P.-; 
Spreizer, H.; Steger, F. Graz Univ. (Austria). 1991. 188p. (in Ger- 
man). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THYROID/radioisotope scan- 
ning; CALIBRATION; MEASURING METHODS; RADIOACTIVITY; 
THYROID 


1838 (INIS-mf—12970, pp. 166) Measurements of air con- 
tamination of difterent patient types in radio-iodine therapy. 
Kristufek, M. (Atominstitut der Oesterreichischen Universitaeten, Vi- 
enna (Austria)); Schachner, J.; Kallinger, W.; Ogris, E.; Aiginger, 
H. Graz Univ. (Austria). 1991. 188p. (in German). (CONF- 
9109251-—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austra), 23-27 Sep 1991). In 41st Annua/ con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. AlR/radiation monitoring: AIR; 
IODINE 131; SURGERY; THYROID; TIME DEPENDENCE; 
RADIATION PROTECTION; INDOOR AIR POLLUTION; RADIO- 
THERAPY 


1839 (INIS-mf-12970, pp. 133) Application of particle ac 
celerators in medicine especially in the EULIMA project. Carli, 
C. (EULIMA Feasibility Study Group, CERN, Geneva, (Switzer- 
land)). Graz Univ. (Austria). 1991. 188p. (in German). 
(CONF-9109251—: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEOPLASMS/therapy; ACCEL- 
ERATORS; CHARGED PARTICLES; IONS; NEOPLASMS; 
THERAPY 


1840 (INIS-mf-12970, pp. 144) Novel methods in radio- 
therapy. Leitner, H. (Univ. Klinik fuer Radiologie, Abt. fuer 
Strahlentherapie, Graz, (Austria)). Graz Univ. (Austria). 1991. 188p. 
(in German). (CONF-9109251—: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 41st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIOTHERAPY /planning; 
RADIOTHERAPY/radiation dose distributions; ACCURACY; RA- 
DIOTHERAPY; PLANNING; TOMOGRAPHY 


1841 (INIS-mf—-12970, pp. 145) Trend of medical physics 
in nuclear medicine. Bergmann, H. (Ludwig Boltzmann-institut 
fuer Nuklearmedizin, Vienna (Austna)). Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251-—: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NUCLEAR MEDICINE/ 
tomography; MAN; TOMOGRAPHY; PATIENTS 


1842 (INIS-mf-12970, pp. 148) Computer-aided quality 
contro! at the linear accelerator. Hensler, E. (Innsbruck Univ., 
Klinik fuer Strahlentherapie, innsbruck, (Austria)). Graz Univ. (Aus- 
tria). 1991. 188p. (In German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
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Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Published in summary form only. RADIOTHERAPY/quality con- 
trol; LINEAR ACCELERATORS; RADIOTHERAPY 


1843 (INIS-mf-12970. pp. 149) How to improve the 
dosimetry for patients. Priic, |. (Zagreb Univ. (Yugoslavia)); 
Cerovac, H. Graz Univ. (Austria). 1991. 188p. (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annua/ convention 
of the Austrian physical society. September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. MEDICAL EXAMINATIONS/x 
radiation; RADIOTHERAPY/x radiation; QUALITY CONTROL; RA- 
DIATION DOSES: RADIOTHERAPY 


1844 (INIS-mf-12970. pp. 149) Determination of nominal 
dosis rate of lridium-192 source for high-dose-rate afterloading 
therapy. Stueckischweiger, G. (Graz Univ. (Austria). Radiologische 
Klinik); Poier, E.: Leitner, H.: Zurl, B. Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251-: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annual convention of the Austrian physical soci- 
ety. September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only): INIS. 

Published in summary form only. IRIDIUM 192/radiation sources; 
AFTERLOADING; CALIBRATION 


1845 (INIS-mf—12970, pp. 150) Perturbation of radiation 
fields by metallic parts at and in the patients. Schmidt, W.F.O. 
(Allgemeines Krankenhaus, Univ. Klinik fuer Strahlentherapie und 
Strahienbiologie, Wien, (Austria)): Hawliczek, R.; Schratter-Sehn, 
U.; Karnel, F. Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIOTHERAPY/radiation 
dose distributions; RADIOTHERAPY 


1846 (JINR-16-90-265) Quality factor of the therapeutic 
neutron beam of JINR Laboratory of Nuclear Problems. Ziel- 
ezynski, M. (AN SSSR, Moscow (USSR). Radiotekhnicheskij Inst.); 
Pliszezynski, T.; Serov, A.Ya.; Sychev, B.S.; Cherevatenko, E.P. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems. 1990. 11p. (In Russian). Order Number DE92605308. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The measurements and the calculations of space distribution of 
the quality factor for neutron beam, obtained from Be, Cu and Pb 
targets bombarded by 660 MeV protons, is made in order to derive 
quantitative information about characteristics of dose field, pro- 
duced in water phantom by the therapeutic neutron high energy 
beam of JINR Laboratory of Nuclear Problems. The calculated re- 
sults agree good with the measurement results and could be used 
for calculations of doses equivalent distribution and for prediction of 
biological doses distribution in patient when radiotherapeutic treat- 
ment is planning. The tendency to increase of neutron beam 
quality factor under decrease of mean energy in its energy spec- 
trum is shown also. 10 refs.; 6 figs.; 1 tab. 


5507 Microbiology 


Refer also to citation(s) 37, 111, 112, 113, 471, 538, 1776, 1797, 
1809, 1810, 1811, 1816, 1893 


1847 (DOE/ER/14059-1) The hemicellulases from the 
ethanologenic thermophile: | Themoanaerobacter ethanolius: 
Progress report. Wiegel, J. Georgia Univ., Athens, GA (United 
States). Research Foundation. May 1991. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGOS- 
89ER14059. Order Number DE92001859. Source: OSTI; NTIS; 
GPO Dep. 


Previously, we had only obtained extremely low xylanase activity 
in cultures of Thermoanaerobacter ethanolicus strain JW200, de- 
spite demonstrated xylan hydrolysis. We were not able to increase 
the enzyme activity or concentrate it in solution. Therefore, we de- 
cided to isolate new strains of thermophilic anaerobes with higher 
xylanase activity as a future source for cloning xylanases into T. 
ethanolicus. We now have organisms exhibiting 100-fold higher xy- 
lanase activity than JW200, but still cannot isolate or concentrate 
the enzyme activity except at very low yields. We have concen- 
trated and partially purified a xylanase from strain N.D. using 
preparative matrix-free isoelectric focusing. We have also purified 
to homogeneity and partially characterized a xylosidase from T. 
ethanolicus. We have detected and measured arabinosidase and 
acetyl esterase activity in T.ethanolicus, Clostridium thermohydro- 
sulfuricum and strain N.D. 7 refs., 2 tabs. (MHB) 


1848 (DOE/ER/61159-1) Physiological and phylogenetic 
study of microbes from geochemically and hydrogeologically 
diverse subsurface environments: Interim technical report, 
April 1, 1991-November 1, 1991. Balkwill, D.L.; Reeves, R.H. 
Florida State Univ., Tallahassee, FL (United States). Dept. of Bio- 
logical Science. [1991]. 34p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG05-91ER61159. Order Num- 
ber DE92002577. Source: OSTI; NTIS; GPO Dep. 

The present document is an interim technical report in which we 
describe the research which has been completed during the seven- 
month period since the start of the grant. Progress is summarized 
in two main areas. The first is microbiological characterization of 
subsurface materials from the Hanford reservation and the Idaho 
National Engineering Laboratory, and the second is phylogenetic 
characterization of these microorganisms. The major tools used for 
phylogenetic characterization are RFLP analysis of PCR derived 
material and 16S rRNA sequencing. A description of manuscripts 
ready for publication is also provided. 4 refs. (MHB) 


5508 Morphology 
Refer also to citation(s) 1875 


5509 Pathology 


Refer also to citation(s) 1850 


5510 Physiological Systems 
Refer also to citation(s) 1882 


1849 (BNL-46696) Radiotracers for PET and SPECT stud- 
ies of neurotransmitter systems. Fowler, J.S. Brookhaven 
National Lab., Upton, NY (United States). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9109299-1: Indo-U.S. symposium, Delhi 
(india), 19 Sep - 5 oct 1991). Order Number DE92001771. Source: 
OSTI; NTIS; GPO Dep. 

The study of neurotransmitter systemS is one of the major 
thrusts in emission tomography today. The current generation of 
Positron Emission Tomography (PET) and Single Photon Emission 
Computed Tomography (SPECT) radiotracers examines neuro- 
transmitter properties from a number of different perspectives 
including their pre and post synaptic sites and the activity of the 
enzymes which regulate their concentration. Although the 
dopamine system has been the most extensively investigated, 
other neurotransmitter systems including the acetylcholine mus- 
carine, serotonin, benzodiazepine, opiate, NMDA and others are 
also under intensive development. Enzymes involved in the synthe- 
sis and regulation of neurotransmitter concentration, for example 
monoamine oxidase and amino acid decarboxylase has also been 
probed in vivo. Medical applications range from the study of normal 
function and the characterization of neurotransmitter activity in neu- 
rological and psychiatric diseases and in heart disease and cancer 
to the study of the binding of therapeutic drugs and substances of 
abuse. This chapter will provide an overview of the current genera- 
tion of radiotracers for PET and SPECT studies of neurotransmitter 
systems including radiotracer design, synthesis localization mecha- 
nisms and applications in emission tomography. 60 refs., 1 tab. 
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1850 (PNL-SA-16353-Rev.1) Tumors of the skin and soft 
tissues: Revision 1. Weller, R.E. Pacific Northwest Lab., Rich- 
land, WA (United States). Oct 1991. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
(CONF-9110254-2-Rev.1: Tuskegee lecture series, Tuskegee, AL 
(United States), 20-26 Oct 1991). Order Number DE92002152. 
Source: OSTI; NTIS; GPO Dep. 

The majority of the body surface is covered by the skin. Many in- 
ternal disorders are reflected in the condition of the skin. One of 
the major functions of the skin is protection of the other organ sys- 
tems from a variety of environmental insults. In this role, the skin 
itself is exposed to factors that can ultimately cause chronic dis- 
eases and cancer. Since it is relatively easy to recognize skin 
abnormalities, most skin cancers are brought to professional atten- 
tion sooner than other types of cancer. However, due to the close 
resemblance between many skin neoplasms and noncancerous 
dermatologic disorders, these neoplasms may be mistreated for 
months or even years. In veterinary oncology, as in human 
medicine, most cancers can be effectively treated or cured follow- 
ing an accurate diagnosis. Once diagnosed, skin neoplasms should 
be aggressively treated. If causal factors are known, exposure to 
these factors should be limited through removal of the agent (for 
chemical carcinogens) or limiting exposure to the agent (for other 
carcinogens such as sunlight). 10 tabs. (MHB) 


5530 Agriculture and Food Technology 


Refer also to citation(s) 412, 465, 471, 1174, 1688, 1810, 1812, 
1816, 1850 


1851 (AECS-A/LE-1) Primary experiment aimed at select- 
ing the suitable dose to mutation induction in two soybean 
cultivars. Nabulsi, |. (Atomic Energy Commission, Damascus 
(Syria)); Mir Ali, N. Atomic Energy Commission, Damascus (Syrian 
Arab Republic). Jul 1991. 10p. (In Arabic). Order Number 
DE92605056. Source: OSTI; NTIS (US Sales Only); INIS. 

Seeds from two soybean [Glycine Max L. (Merrill)] cultivars K-25 
and K-38 were irradiated with the following doses of gamma rays: 
100, 150, 200, 250, 300, 350, 400 and 500 Gy. The dose rate was 
9.25 Gy/minute. A week after irradiation 25 seeds were sown from 
each variety in pots (26.5 x 26.5 cm) with 4 replicates in a random- 
ized complete block design under greenhouse conditions. The 
distance between the cotyledon and the first leaf was measured 4 
weeks after sowing and the results showed stimualtion effect in the 
100 and 150 Gy doses in comparison to the control whereas in the 
higher doses, a gradual reduction was realized in addition to the 
appearance of the necrotic spots on the leaves which was in- 
creased in percentages along with the dose. The results indicated 
that doses between 100 and 200 Gy achieved the highest rate of 
mutations with minimal rate of lethality hence achieving the aim of 
this preliminary experiment. (author). 5 refs., 2 tabs., 2 figs. 


1852 (CENA-BI-001/72) Nuclear energy applications for 
the development of the brazilian agriculture. Centro de Energia 
Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 17 Nov 
1972. 21p. (in Portuguese). Order Number DE92602926. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The application of nuclear energy in Brazil agriculture as radioac- 
tive and stale isotopes and radiation in the physical chemical and 
biological processes are discussed. (author). 


1853 (INIS-BR-2759) Gamma radiation effects on some 
nutritional and physico-chemical characteristics of stored 
beans (Phaseolus vulgaris L.). Mancini Filho, J. Sao Paulo Univ., 
SP (Brazil). Faculdade de Ciencias Farmaceuticas. 1990 103p. (In 
Portuguese). Order Number DE92602931. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The radiation effects on physico-chemical and nutritional charac- 
teristics of three Brazilian varieties of beans (Phaseolus vulgaris, 
L.) - Catu, Rajado and Carioca -were studied. The analytical pa- 
rameters were obtained by the determination of soaking and 
cooking times, biological value in rats, protein electrophoretic pro- 
file, reductors sugars, oligosaccharides, fiber and fatty acids 
content. Also, amyloglucosidase, phytohemagglutinins, a-amylase 
and tryptic inhibitors activities were analysed. It was observed the 


gamma radiation until determined doses promotes changes on 
those parameters subsequently reducing substantially the cooking 
time without modification of the biological value of the proteins. 


This alteration was particularly noticed in the hard-to-cook beans. 
(author). 


1854 (INIS-BR-2761) Re-use of disposable coll dialysers. 
Abbud Filho, M. Universidade do Estado, Rio de Janeiro, RJ 
(Brazil). Centro Biomedico. 1980 132p. (in Portuguese). Order 
Number DE92602943. Source: OSTI; NTIS (US Sales Only); INIS. 

Re-use of disposable dialysers has been in practice for over 16 
years throughout the world but it still is a polemical subject. The 
main justification for it is the reduction of costs in the hemodialytic 
treatment. We evaluated the technique of re-use that we adopt by 
studying 33 patients who should re-utilize coil dialysers for 8 con- 
secutive hemodialysis sessions. We investigated: (1) small and 
middie molecules clearances trough a radioisotopic method; (2) the 
integrity of the system regarding bacterial invasion; (3) the 


frequency of anti-N antibodies; (4) aspects of scanning electron mi- 
croscopy (SEM) of dialysis membrane after re-use. We observed 
no changes in the dialysers performance during re-use. We con- 
clude that the re-use of dialyzers is feasible, without risks for the 
patients, allowing marked reduction of costs, thus making possible 
to offer treatment to a larger number of uremic patients. (author). 


1855 (INIS-BR-2781) Nuclear techniques utilization on 
genetic improvement of wheat. Tulmann Neto, A.; Menten, 
J.O.M.; Ando, A. Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil). [1991] 64p. (in Portuguese). Order 
Number DE92602927. Source: OSTI; NTIS (US Sales Only); INIS. 
A project for genetic improvement of wheat by nuclear 
techniques is shown, including three preliminary project about ob- 
tainment of wheat cultivates by gamma radiation. (author). 


1856 (INIS-BR-2781, pp. 7-20) Wheat cultivar obtention 
with resistance to the coilm and leave rust, helminthosporio- 
sis, low port an aluminium sup(3+) toxicity tolerance through 
the gamma radiation. Oliveira Camargo, C.E. de (Instituto Agro- 
nomico de Campinas, SP (Brazil)); Felicio, J.C.; Camargo Barros, 
B. de. Centro de Energia Nuclear na Agricultura (CENA), Piraci- 
caba, SP (Brazil). [1991]. 64p. (In Portuguese). In Nuclear 
techniques utilization on genetic improvement of wheat. Order 
Number DE92602927. Source: OSTI; NTIS (US Sales Only); INIS. 
The wheat cultivars. 


1857 (INIS-BR-2781, pp. 21-34) Gamma rays utilization in 
the genetic improvement of wheat cultivars (Triticum aestivum 
L.). Philipovsky, J.F.; Tulmann Neto, A.; Mente, J.O.M.; Ando, A. 
Centro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). [1991]. 64p. (In Portuguese). In Nuclear techniques utiliza- 
tion on genetic improvement of wheat. Order Number 
DE92602927. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper reports a project in which four different wheat culti- 
vars were treated with gamma radiation to induce mutations. 


1858 (INIS-BR-2781, pp. 36-64) Growth of wheat and triti- 
cale cultivars with the use of the artificial genetic mutations. 
Anon. Centro de Energia Nuclear na Agricultura (CENA), Piraci- 
caba, SP (Brazil). [1991]. 64p. (In Portuguese). In Nuclear 
techniques utilization on genetic improvement of wheat. Order 
Number DE92602927. Source: OSTI; NTIS (US Sales Only); INIS. 

This document reports the use of gamma radiation to induce re- 
sistance to the fungus Puccina graminis tritici in wheat (Triticum). A 
resistant wheat mutant was produced, and its genetic properties 
are reported. The mutant was evaluated for use as a crop and for 
application in further crop improvement programms. 


1859 (INIS-BR-2782) Mango conservation, Mangifera in- 
dica L., haden variety by gamma radiation. Domarco, R.E. 
Centro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). Feb 1989 87p. (In Portuguese). Order Number 
DE92602932. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper evaluates the chemical characteristics and the man- 
goes sensorial quality after treatments with different doses of 
gamma radiation and during a period of storage, with constant con- 
ditions of temperature and relative humidity. (author). 
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1860 (INIS-BR-2793) The increase of commercial period 
(delayed maturation) for haden mangoes by gamma radiation 
(Co-60). Walder, J.M.M.; Domarco, R.E.; Spoto, M.H.F. Centro de 
Energia Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 
Apr 1990 69p. (In Portuguese). Order Number DE92602933. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of gamma radiation for prolonging commercial life of 
Haden mangoes, giving data about the viability of the method are 
described. (author). 


1861 (INIS-BR-2794) Disinfection and conservation of 
mangoes, Mangifera indica L., haden and keitt varieties by 
gamma radiation. Domarco, R.E.; Walder, J.M.M.; Arthur, V. Cen- 
tro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). May 1988 7ip. (In Portuguese). Order Number 
DE92602934. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiation doses of disinfestation and conservation for man- 
goes of Haden and Keitt varieties are described, including 
experimental data with different doses and different time of irradia- 
tion. (author). 


1862 (INIS-BR-2796) Sterilizing effects and lethal effects 
of gamma radiation on different phases of life cycle of the 
sitotroga cerealella (Olivier) in rice and maize. Arthur, V. Sao 
Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de Agricultura 
Luiz de Queiroz. 1985 83p. (In Portuguese). Order Number 
DE92605122. Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this research to verify the effects of the gamma 
radiation on different phases of the life cycle of the gamma radiation 
on different phases of the life cycle of the moth grain Angoumois, 
Sitotroga cerealella (Olivier, 1819). For all the treatment with 
gamma radiation a Cobalt-60 source type Gammabeam-650 was 
used and the activity was approximately 3.1 x 10 sup(14) Baq., with 
dose rate of 3.01 kGy per hour. The LD sub(100) of gamma radia- 
tion for eggs of insects reared in rice and maize were respectively 
100 Gy and 125 Gy. The sterilizing doses in adults which were ir- 
radiated at immature phases (larvae and pupae) were 100 Gy and 
200 Gy in rice and 150 Gy and 250 Gy in maize, respectively. The 
sterilizing doses for females and males in maize were respectively 
350 Gy and 500 Gy. The LD sub(100) for adult females were 4500 
Gy and 4750 Gy for males, both in rice. The LD sub(100), for adult 
reared on maize was 4750 Gy for both sexes. (author). 


1863 (INIS-BR-2833) Gamma radiation on conservation of 
orange concentrated juice. Il. Sensory characteristics. Spoto, 
M.H.F. (Centro de Energia Nuclear na Agricultura (CENA), Piraci- 
caba, SP (Brazil)); Domarco, R.E.; Walder, J.M.M.; Arthur, V.; 
Garrutti, RS. Sociedade Brasileira de Ciencia e Tecnologia de Ali- 
mentos, Piracicaba, SP (Brazil). 1989 2p. (in Portuguese). 
(CONF-8910550—: 12. Brazilian Congress of Science and Food 
Technology, Rio de Janeiro (Brazil), 15-19 Oct 1989). Order Num- 
ber DE92605129. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ORANGES/beverages; OR- 
ANGES/gamma_ radiation; ORANGES/radurization; ORANGES; 
BEVERAGES; RADURIZATION 


1864 (INIS-BR-2834) Gamma radiation on conservation of 
orange concentrated juice. |. Physical and chemistry charac- 
teristics. Spoto, M.H.F. (Centro de Energia Nuclear na Agricultura 
(CENA), Piracicaba, SP (Brazil)); Domarco, R.E.; Walder, J.M.M.; 
Arthur, V. Sociedade Brasileira de Ciencia e Tecnologia de Alimen- 
tos, Piracicaba, SP (Brazil). 1989 2p. (in Portuguese). 
(CONF-8910550-: 12. Brazilian Congress of Science and Food 
Technology, Rio de Janeiro (Brazil), 15-19 Oct 1989). Order Num- 
ber DE92605130. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ORANGES/beverages; OR- 
ANGES/gamma_ radiation; ORANGES/radurization; ORANGES; 
BEVERAGES; RADURIZATION 


1865 (INIS-BR-2838) Influence of gamma radiation ratio 
on radiosensitivity of Zabrotes subfasciatus (Bohemann, 1833) 
(Coleoptera: Bruchidae). Domarco, R.E. (Centro de Energia Nu- 
clear na Agricultura (CENA), Piracicaba, SP (Brazil)). Instituto 
Agronomico de Campinas, SP (Brazil). 1985 2p. (In Portuguese). 


(CONF-8512162-: 2. Seminar about Bean Plant Pests and Dis- 
eases, Campinas (Brazil), 11-12 Dec 1985). Order Number 
DE92605123. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. INSECTS/gamma radiation; 
INSECTS/radiosensitivity,; BEANS; COBALT 60; INSECTS; RA- 
DIOSENSITIVITY 


1866 (INIS-mf-12999) Radioactive contamination and 
agriculture.: Rec dations tor an efficient protection. Bel- 
gische Boerenbond, Louvain (Belgium). Apr 1988 62p. (in French). 
Order Number DE92605131. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In collaboration with CERA spaarbank. 

Some guidelines are presented for the Belgian agriculture to 
realise three vital objectives in case of a nuclear accident : protec- 
tion of food quality and public health, radiation protection for 
farmers and keeping the production apparatus intact. (H.E.). 


1867 (INIS-mf-—13001) Soils Newsletter. Vol. 14, No. 1. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Jul 1991 23p. Order Number DE92605057. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available from Joint FAO/IAEA Div. of Nuclear 
Techniques in Food and Agriculture. 

This newsletter contains brief reports of co-ordinated research 
program meetings held between February 1991 and May 1991, 
and a review of the Regional Africa Project on Biological Nitrogen 
Fixation. 





1868 (INIS-mf-13002) Radiocaesium transfer from whole 
milk to a range of milk products. McEnri, Catherine (Nuclear En- 
ergy Board, Dublin (ireland)); Cunningham, J.D.; Mitchell, P.l. 
Nuclear Energy Board, Dublin (ireland). Dec 1990 75p. Contract 
B16-0249-IRL. Order Number DE92605132. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Milk and milk products constitute a substantial portion of the hu- 
man diet and represent one of the principal means by which 
food-borne radionuclides are ingested. The Chernobyl accident and 
subsequent widespread contamination demonstrated clearly that 
the dairy industry is highly sensitive to air-borne pollution. In this 
report, the results of a project to study the transfer of radiocaesium 
from whole milk to a wide range of milk products manufactured by 
the Irish Dairy Industry are presented together with a review of the 
relevant literature. 


1869 (PNL-SA-16358-Rev.1) Principles and major agents 
in clinical oncology chemctherapy: Revision 1. Weller, R.E. Pa- 
cific Northwest Lab., Richland, WA (United States). Oct 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9110254-3-Rev.1: Tuskegee 
lecture series, Tuskegee, AL (United States), 20-26 Oct 1991). Or- 
der Number DE92002135. Source: OSTI; NTIS; GPO Dep. 

This paper provides a brief classification of drugs available for 
veterinary chemotherapy, as well as justifications for their use. 
Some common neoplasia and the drugs of choice for their 
treatment are described. A listing by class of systemic chemothera- 
peutic agents, their mode of action, tumors responsive to the 
drugs, precautions and common adverse effects and mode of ad- 
ministration is provided. 2 tabs. (MHB) 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


Refer also to citation(s) 385, 1086, 1588, 1708, 1723, 1786, 1801, 
1806, 1825, 1838, 1866, 1895, 2267, 2268 


1870 (AECS-PR/FRSR-44) Uranium levels in blood, urine 
and hair of phosphate miners in Syria. Othman, Ibrahim (Atomic 
Energy Commission, Damascus (Syria)). Atomic Energy Commis- 
sion, Damascus (Syrian Arab Republic). Jul 1991. 38p. (In Arabic). 
Order Number DE92605042. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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Since phosphate contains uranium, workers in phosphate mine 
are expected to be exposed to radioactive elements in that area. 
Uranium gets concentrated in three main organs in the body, in 
bone, liver, and kidney. We choose three carriers of uranium: 
Blood, urine and hair to study the relationship between uranim con- 
centration and the working years spent in the mine. Uranium was 
measured in the samples from workers and their families by fluo- 
rometry. Quenching effect of blood, urine and hair on the standards 
was estimated. Cur results showed that uranium concentration in- 
creases in blood with the increasing number of working years in 
the mine. Uranium concentration in blood samples of the families 
living in the mine area are higher than that at Damascus city. Hair 


is not a good biological indicator for this type of studies. (author). 
16 rets., 17 tabs., 8 figs. 


1871 (BNL-46287) Human round trip to Mars: Six months 
and radiation-safe. Lazareth, O.W.; Schmidt, E.; Ludewig, H. 
Brookhaven National Lab., Upton, NY (United States). 14 Jun 
1991. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-920104—-6: 9. 
symposium on space nuclear power systems, Albuquerque, NM 
(United States), 13-16 Jan 1992). Order Number DE91014798. 
Source: OSTI; NTIS; GPO Dep. 

We propose an interplanetary transportation system which will 
provide a round trip for humans traveling from Earth to Mars and 
back. The journey will be relatively fast and relatively safe from ra- 
diation dosage. The basic concept consists of four space vehicles. 
First, a comparatively heavily shielded, large spacecraft (LC#1), 
which usually is unmanned, is put into a non-stop heliocentric orbit 
which closely passes Earth and Mars, in that order. Second, but 
during the same time frame, a second large spacecraft (LC#2), 
which will be used for the return trip, is launched into an orbit 
which closely passes Mars and Earth in turn. Third, but also during 
the same time period, an unmanned cargo vessel, containing LH 
and other supplies, is sent to Mars and lands before any humans 
depart. Fourth, a comparatively small spacecraft (SC) carrying the 
crew is launched from the Earth's moon (Moon), travels to a ren- 
dezvous point with LC#1 and couples to it. The crew transfers to 
the relative comfort and safety of the LC. When they reach Mars, 
the SC decouples from LC#1 and lands on Mars, while LC#1 con- 
tinues in its orbit. The crew spends about four weeks on Mars, 
during which time the SC is re-supplied with materials from the 
cargo ship which was previously sent to Mars. The crew then 
leaves Mars in the SC and proceeds to a rendezvous pint with LC 
#2 and couples to it. The crew transfers to it and travels back to 
the vicinity of the Earth. Then the crew transfers back to the SC 
and returns to the Moon. 5 refs., 3 figs., 1 tab. 


1872 (BNL-46439) Whole-body counting in the Marshall 
Islands: 1989-1991 Extended Abstract. Sun, L.C.; Clinton, J.; 
Kaplan, E.; Meinhold, C.B. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF-911032— 
3-Extd.Abst.: 37. annual conference on bioassay analytical and 
environmental radiochemistry, Ottawa (Canada), 7-11 Oct 1991). 
Order Number DE92000479. Source: OSTI; NTIS; INIS; GPO Dep. 

in 1978 the Marshall Islands Radiological Safety Program was 
organized to perform radiation measurements and assess radiation 
doses for the people of the Bikini, Enewetak, Rongelap and Utirik 
Atolls. One of the major field components of this program is whole- 
body counting (WBC). WBC is used to monitor the quantity of 
gamma- emitting radionuclides present in individuals. A primary ob- 
jective of the program was to establish '°’Cesium body contents 
among the Enewetak, Rongelap and Utirik populations. '°7Cs was 
the only gamma-emitting fission radionuclide detected in the 1,967 
persons monitored. 'S7Cs body burdens tended to increase with 
age for both sexes, and were higher in males. The average '°’Cs 
dose Annual Effective Dose for the three populations was as fol- 
lows: For Enewetak, the dose was 22+4 Sv. For Utirik, the dose 
was 33+ 3 puSv. Since 1985 the Rongelap people have been self- 
exiled to Mejatto. Biological elimination should have reduced their 
dose to virtually zero, and the measured dose was 2+2 uSv. If 
they had remained on Rongelap Island, the calculated dose would 
have been 99 yuSv, which is about one-third of the background 
dose. 7 refs., 1 tab. (MHB) 


1873 (DOE/ER/60539-8) Oncogene amplification detected 
by in situ hybridization in radiation induced rat skin tumors. Yi 
Jin. New York Univ., NY (United States). Dept. of Environmental 
Medicine. Feb 1991. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER60539. Order Number 
DE92002475. Source: OSTI; NTIS; INIS; GPO Dep. 

Oncogene activation may play an important role in radiation in- 
duced carcinogenesis. C-myc oncogene amplification was detected 
by in situ hybridization in radiation-induced rat skin tumors, includ- 
ing squamous and basal cell carcinomas. In situ hybridization was 
performed with a biotinylated human c-myc third exon probe, visu- 
alized with an avidin-biotinylated alkaline phosphate detection 
system. No c-myc oncogene amplification was detected in normal 
rat skin at very early times after exposure to ionizing radiation, 
which is consistent with the view that c-myc amplification is more 
likely to be related to carcinogenesis than to normal cell prolifera- 
tion. The incorporation of tritiated thymidine into the DNA of rat 
skin cells showed that the proliferation of epidermal cells reached a 
peak on the seventh day after exposure to ionizing radiation and 
then decreased. No connection between the proliferation of epider- 
mal cell and c-myc oncogene amplification in normal or irradiated 
rat skin was found. The results indicated that c-myc amplification 
as measured by in situ hybridization was correlated with the South- 
ern bolt results, but only some of the cancer celis were amplified. 
The c-myc positive celis were distributed randomly within regions 
of the tumor and exhibted a more uniform nuclear structure in 
comparison to the more vacuolated c-myc negative cells. No c-myc 
signal was detected in unirradiated normal skin or in irradiated skin 
cells near the tumors. C-myce amplification appears to be cell or 
cell cycle specific within radiation-induced carcinomas. 28 rets., 3 
figs., 3 tabs. 


1874 (DOE/ER/60539-10) The oncogenic action of ioniz- 
ing radiation on rat skin: Progress report, May 1, 1991—April 
30, 1992. Burns, F.J. New York Univ., NY (United States). Dept. of 
Environmental Medicine. [1991]. 53p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER60539. 
Order Number DE92002474. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress has occurred in several areas corresponding to the 
specific aims of the proposal: (1) Progression and multiple events 
in radiation carcinogenesis of rat skin as a function of LET; (2) cell 
cycle kinetics of irradiated rat epidermis as determined by double 
labeling and double emulsion autoradiography; (3) oncogene acti- 
vation detected by in situ hybridization in radiation-induced rat skin 
tumors; (4) amplification of the c-myc oncogene in radiation- 
induced rat skin tumors as a function of LET; and (5) transtormation 
of rat skin keratinocytes by ionizing radiation in combination with c- 
Ki-ras and c-myc oncogenes. 111 refs., 13 figs., 12 tabs. 


1875 (DOE/ER/60912-1) Radiation induced micrencephaly 
in guinea pigs. Wagner, L.K.; Johnston, D.A.; Felleman, DJ. 
Texas Univ., Houston, TX (United States). [1991]. 30p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG05- 
89ER60912. Order Number DE92002574. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A brain weight deficit of about 70 mg was induced at doses of 
approximately 75-mGy and a deficit of 60 mg was induced at 100 
mGy. This confirms the effects projected and observed by Wanner 
and Edwards. Although the data do not demonstrate a clear dose- 
response relationship between the 75-mGy and 100-mGy groups, 
the data are statistically consistent with a dose-response effect 
because of the overlapping confidence intervals. The lack of a sta- 
tistically significant observation is most likely related to the small 
difference in doses and the limited numbers of animals examined. 
There are several factors that can influence the brain weight of 
guinea pig pups, such as caging and housing conditions, the sex 
of the animal, and litter size. These should be taken into account 
for accurate analysis. Dam weight did not appear to have a signifi- 
cant effect. The confirmation of a micrencephalic effect induced x 
rays at doses of 75-mGy during this late embryonic stage of devel- 
opment is consistent with the findings of small head size induced 
in those exposed prior to the eight week of conception at Hi- 
roshima. This implies a mechanism for micrencephaly different 
from those previously suggested and lends credence to a causal 
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relation between radiation and small head size in humans at low 
doses as reported by Miller and Mulvihill. 16 refs., 13 tabs. 


1876 (INIS-BR-2762) Functionality of colinergic systems 
in rats pre-treatment with triiodothyronine. Almeida, O.MS. de. 
Universidade do Estado, Rio de Janeiro, RJ (Brazil). Inst. de Biolo- 
gia. 1990 140p. (In Portuguese). Order Number DE92602918. 
Source: OSTi; NTIS (US Sales Only): INIS. 

In order to investigate the influence of experimental hiperthy- 
roidism in the colinergic activity, rats were injected daily. during 1. 
5. 19 or 20 days, with triiodothyronine (0 to 100 ug/kg. s.c.). The 
hiperthyroidism was evaluated by the decrease of the body weight 
and the increase of the body temperature and serum hormonal 
levels (T3). After the administration of the cholinergic agonists (pi- 
locarpine and oxotremorine) or a anticholinesterase drug (eserine), 
the cholinergic behavioural and pharmacologic activity was evalu- 
ated recording the rectal temperature. locomotor activity, catalepsy, 
tremor and cromodacryorrhea. The results suggests that T3 pre- 
treatment may induce in rats changes in the functionality of the 
central cholinergic post-sinaptic receptors. However, the adminis- 
tration of this hormone does not seem to induce any alterations in 
the periferic cholinergic receptors, implicated in cromodacryorrhea 
effect. (author). 


1877 (INIS-BR-2766) Radiological significance _ of 
sup(227)Ac and sup(231)Pa. Vicente. R.: Dellamano, J.C.; 
Bellintani, S.A. Instituto de Pesquisas Energeticas e Nucleares 
(IPEN), Sao Paulo, SP (Brazil). [1991] 7p. Order Number 
DE92602914. Source: OSTI; NTIS (US Sales Only); INIS. 

The aim of this note is to raise the question whether °3'Pa (half- 
life of 3.27 x 10* y) and **7Ac (half-life of 21.8 y), both from the 
235) decay chain, might represent a significant radiological hazard. 
Both radionuclides exist in the environment of mining and milling 
installations where the uranium isotopes and their daughters are 
present. References to them appear scarcely in the literature [Gi83, 
Gi89} and their contribution to dose assessment seems to be un- 
derestimated. The 1988 UNSCEAR Report states [UN88] (p. 58) 
that the 2°5U decay chain contributes nothing but an unsignificant 
amount to the dose commitments resulting from exposures to the 
radionuclides of the decay chains. It can be also inferred from 
other references [IA88, IA89, IC85, IC87] that 2”7Ac and °9'Pa are 
of no concern in occupational exposures as well as in limiting re- 
leases of effluents and in environmental monitoring programs. A 
comparative assessment of these decay chain radionuclides can 
suggest that their radiological significance is greater than has been 
previously estimated. 


1878 (INIS-BR-2837) Detected gamma radiation efttects 
on Ipomoea batatas (L.Lam.). Lage, C.L.S.; Cabral, A.; Esquibel, 
M.A. Universidade Federal, Rio de Janeiro, RJ (Brazil). Inst. de 
Biofisica. 1991 2p. (CONF-9107186—-: 2. Brazilian Fair and 
Congress on Biotechnology; 1. Latin American Fair and Congress 
on Biotechnology, Sao Paulo (Brazil), 6-10 Jul 1991). Order Num- 
ber DE92605001. Source: OSTI; NTIS (US Sales Only); INIS. 
Published in summary form only. POTATOES/gamma radiation; 
POTATOES/radiation effects; COBALT 60; POTATOES 


1879 (INIS-mf-14014) Biological research work within 
the Association of the Government-Sponsored Research 
Institutions (AGF). Arbeitsgemeinschaft der Grossforschungsein- 
richtungen (AGF), Bonn (Germany). 1991 32p. (In German). Order 
Number DES2727289. Source: OSTI; NTIS (US Sales Only); INIS. 

Six of the thirteen government-sponsored research institutions in 
the Federal Republic of Germany carry out research work for the 
protection of the population against the harmful effects of ionizing 
radiation. Their activities in this field concentrate on the following 
four points of main interest: analysis of radiation-induced pro- 
cesses resulting in biological radiation injury; description and 
analysis of complex radiation effects on man; medical applications 
of ionizing radiation for diagnosis and therapy; concepts and meth- 
ods for radiological protection. The work reported reviews the main 
problems encountered in the above-mentioned subject fields and 
presents examples of significant results, with illustrations. The origi- 
nal research papers and their authors are listed separately under 
the four points of main interest. (orig./MG). 


1880 (LMF-130) Annual report on long-term dose- 
response studies of inhaled or injected radionuclides, October 
1, 1989-September 30, 1990. Boecker. B.B. (Lovelace Biomedical 
and Environmental Research Inst., Albuquerque, NM (United 
States). Inhalation Toxicology Research Inst.): Muggenburg, B.A.; 
Miller, S.C.; Bradley. P.L. (eds.). Lovelace Biomedical and Environ- 
mental Research Inst., Albuquerque, NM (United States). Inhalation 
Toxicology Research Inst. Mar 1991. 336p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76EV01013. 
Order Number DE92001609. Source: OSTI: NTIS: INIS; GPO Dep. 
This report. is divided into two main sections dealing with the In- 
halation Toxicology Research Institute (ITRI) and Utah studies. 
These sections are organized along similar lines, addressing basic 
research approaches, study designs, recent accomplishments and 
the current status of study-completion activities. Study-specific fea- 
tures are presented for the 19 major studies being conducted with 
either inhaled beta- or alpha-emitting radionuclides. A broad range 
of dose- and effect-modifying factors are being examined including 
the effects of total dose, dose rate, LET, solubility, nonuniformity of 
dose, species, age, sex, health status, and exposure mode. The 
ITRI section of this report concludes with a group of brief reports of 
recent accomplishments. These accomplishments fall into five gen- 
eral categories: dosimetry, dose-response results for beta-emitting 
radionuclides, dose-response results for alpha-emitting radionu- 
clides, molecular mechanism of carcinogenesis, and immunologic 
studies of exposed and aging dogs. The other major section this 
annual report describes the current status and recent progress of 
the life-span studies from the University of Utah. The main differ- 
ence between the Utah studies and the ITRI studies is the 
exposure route. All of the Utah studies involved exposure by intra- 
venous injection whereas all the ITRI exposures, except for 
'37CsCl, were given by single or repeated inhalation exposures. 
The research efforts currently devoted to the Utah studies fall into 
three main areas: continuation of the care and study of dogs still 
alive in these studies, detailed dosimetric studies, at the organ and 
local levels, of injected radionuclides and the factors that influence 
dose patterns, and completion of final reviews of biological materi- 
als and data, compilations and analyses of data, and preparation of 
final study reports for publication in the open, scientific literature. 


1881 (PNL-7757-HEDR) FY 1992 task plans for the Han- 
tord Environmental Dose Reconstruction Project. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1991. 126p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE92001956. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Phase 1 of the HEDR Project was designed to develop and 
demonstrate a method for estimating radiation doses people may 
have received from Hanford Site operations since 1944. The 
method researchers developed relied on a variety of measured and 
reconstructed data as input to a modular computer model that gen- 
erates dose estimates and their uncertainties. As part of Phase 1, 
researchers used the reconstructed data and computer model to 
calculate preliminary dose estimates for populations from limited 
radionuclides, in a limited geographical area and time period. 
Phase 1 ended in FY 1990. In February 1991, the TSP decided to 
shift the project planning approach away from phases—which were 
centered around completion of major portions of technical 
activities-to individual fiscal years (FYs), which span October of 
one year through September of the next. Therefore, activities that 
were previously designated to occur in phases are now designated 
in an integrated schedule to occur in one or more of the next fiscal 
years into FY 1995. Task plans are updated every 6 months. In FY 
1992, scientists will continue to improve Phase 1 data and models 
to calculate more accurate and precise dose estimates. The plan 
for FY 1992 has been prepared based on activities and budgets 
approved by the Technical Steering Panel (TSP) at its meeting on 
August 19-20, 1991. The activities can be divided into four cate- 
gories: (1) model and data evaluation activities, (2) additional dose 
estimates, (3) model and data development activities, and (4) tech- 
nical and communication support. 3 figs., 2 tabs. 


1882 (PNL-SA-18756) The Revised International Commis- 
sion on Radiological Protection (ICRP) dosimetric model for 
the human respiratory tract: An overview. Bair, W.J. Pacific 
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Northwest Lab., Richland, WA (United States). Sep 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9109241-7: 7. international 
symposium on inhaled particles, Edinburg (United Kingdom), 16-21 
Sep 1991). Order Number DE92002154. Source: OSTI; NTIS; 
GPO Dep. 

The new respiratory tract model is based on the premise that the 
large differences in radiation sensitivity of respiratory tract tissues, 
and the wide range of doses they receive, argue for calculating 
specific tissue doses rather than average lung doses for radiation 
protection purposes. The new model is more complex than the 
current lung model because it describes deposition of inhaled ra- 
dioactive material in the clearance from several tissues and regions 
of the respiratory tract and is applicable to the worldwide popula- 
tion of both workers and the public. 2 refs., 2 figs. 


1883 (PNL-SA-18988) Experimental, statistical, and bio- 
logical models of radon carcin . Cross, F.T. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1991. 21p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9109245—1: 5. international 
symposium on the natural radiation environment, Saltzburg (Aus- 
tralia), 22-28 Sep 1991). Order Number DE92002149. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Risk models developed for underground miners have not been 
consistently validated in studies of populations exposed to indoor 
radon. Imprecision in risk estimates results principally from differ- 
ences between exposures in mines as compared to domestic 
environments and from uncertainties about the interaction between 
cigarette-smoking and exposure to radon decay products. Uncer- 
tainties in extrapolating miner data to domestic exposures can be 
reduced by means of a broad-based health effects research 
program that addresses the interrelated issues of exposure, respi- 
ratory tract dose, carcinogenesis (molecular/cellular and animal 
studies, plus developing biological and statistical models), and the 
relationship of radon to smoking and other copollutant exposures. 
This article reviews experimental animal data on radon carcinogen- 
esis observed primarily in rats at Pacific Northwest Laboratory. 
Recent experimental and mechanistic carcinogenesis models of ex- 
posures to radon, uranium ore dust, and cigarette smoke are 
presented with statistical analyses of animal data. 20 refs., 1 fig. 


1884 (PNL-SA-19207) Consistency of external dosimetry 
in epidemiologic studies of nuclear workers. Fix, J.J.; Gilbert, 
E.S. Pacific Northwest Lab., Richland, WA (United States). Oct 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-76RL01830. (CONF-911004-3: 3. conference 
on radiation protection and dosimetry, Orlando, FL (United States), 
21-24 Oct 1991). Order Number DE92002145. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To make the best use of available epidemiologic data in assess- 
ing risks from exposure to low-level radiation, it is important that 
biases and uncertainties in estimated doses be understood and 
documented. With this understanding, analyses of mortality data 
can be strengthened by including the use of correction factors 
where judged appropriate, excluding portions of the data where 
uncertainty in dose estimates is judged to be very large, and con- 
ducting sensitivity analyses to examine the effect of alternative 
assumptions about dosimetry errors and biases on results. It is 
hoped that the pooling of data from several epidemiologic studies 
and improved understanding of dosimetry will lead to better esti- 
mates of radiation risks. 10 refs., 4 tabs. 


1885 (PNL-SA-20040) Linear-quadratic dose kinetics or 
dose-dependent repair/misrepair. Braby, L.A.; Nelson, J.M. Pa- 
cific Northwest Lab., Richland, WA (United States). Sep 1991. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9109107-3: Workshop on bio- 
physical modelling of radiation effects, Padua (Italy), 2-5 Sep 1991). 
Order Number DE92002139. Source: OSTI; NTIS; GPO Dep. 
Models for the response of cells exposed to low LET radiation 
can be grouped into three general types on the basis of assump- 
tions about the nature of the interaction which results in the 
shoulder of the survival curve. The three forms of interaction are 
(1) sublethal damage becoming lethal, (2) potentially lethal damage 
becoming irreparable, and (3) potentially lethal damage “saturating” 


a repair system. The effects that these three forms of interaction 
would have on the results of specific types of experiments are in- 
vestigated. Comparisons with experimental results indicate that 
only the second type is significant in determining the response of 
typical cultured mammalian cells. 5 refs., 2 figs. 


1886 (RIVM-243504002) Experimental irradiation of rats 
with various x-radiation-doses in behalf of the Granuloma 
Pouch Assay of the Laboratory for Carcinogenesis and Muta- 
genesis of the Dutch National Institute for Public Health and 
Environmental Protection (RIVM). Dijk, E. van; Bultman, J.H. Ri- 
jksinstituut voor Volksgezondheid en Milieuhygiene, Bilthoven 
(Netherlands). Jan 1990. 23p. (in Dutch). Project nr. 243504. Order 
Number DE92602892. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summaries in Dutch and English; Investigation carried 
on assignment of the Directorate of the Dutch National Institute for 
Public Health and Environmental Protection (RIVM). 

The laboratory of Carcinogenesis and Mutagenesis of the Dutch 
National Institute of Public health and Environmental protection 
(RIVM) operates a programme on Granuloma Pouch Assay. This 
technique is used to determine various genotoxic effects induced 
by radiations and for chemicals in a mesenchymal tissue (subcuta- 
neous fibroblasts) of the rat. In the framework of this assay test 
experiments were performed in which 6 rats were irradiated with X- 
rays. The 6 rats were subdivided into three groups of 2 animals 
coded receiving a dose of 3.0, 6.0 and 10.0 Gy. The purpose of 
these preliminary tests is to check whether the applied doses will 
meet further requirements for assessing the biological endpoints, 
the capacity involved and the experimental setup. (author). 5 refs.; 
5 figs.; 7 photos; 6 tabs. 


1887 (RLO-2227-T12-42) Loss of zinc-65 and manganese- 
54 from the freshwater mollusc Anodonta. Harney, P.J. Oregon 
State Univ., Corvallis, OR (United States). Jun 1974. 107p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ATO6-76EV72012. Order Number DE92000503. Source: OSTI; 
NTIS; GPO Dep. 

Loss of Zn and 54Mn from the feedwater mollusc Anodonta 
was examined to determine possible radionuclide sources of these 
organisms, with sediments being of particular interest, and to make 
a field-laboratory comparison of effective radionuclide loss rates. A 
comparative field loss study was performed to determine if uptake 
of ©Zn and **Mn by Anodonta occurred after shutdown of the plu- 
tonium production reactor at Hanford, Washington. Loss rates of 
these two nuclides were measured in organisms transferred to the 
non-radio-active Willamette River and compared to loss rates found 
in organisms remaining in the Columbia River. Resulting ®°Zn half- 
lives of 103 + 5 days and 135 + 12 days for transfer and in situ 
groups respectively indicated that significant uptake took place 
after shutdown. Periodic sacrifice collections of Anodonta from Mc- 
Nary Reservoir and the estuary further confirmed this finding. 
Manganese-54 uptake was dramatic. Transfer and in situ compar- 
isons were obscured by large individual variability. However, close 
examination of in situ loss rates indicated that uptake of both nu- 
clides took place during restricted periods and that uptake and loss 
was relatively rapid. Use of mathematical model relating specific 
activity of the organism to specific activity of the source at the time 
of shutdown indicated that sediments could not be ruled out as a 
radionuclide source to Anodonta. However, the low specific activity 
(5.8 nCi®Zn/g; 0.5 nCi**Mn/g) of a single organism transferred 
from the Willamette River to McNary Reservoir indicated that up- 
take from higher specific activity sediment was minor. Loss rates of 
®52n in several organs of Anodonta were in the order: fluids > 
muscle = shell > viscera > mantle > gills interpretation of these 
data was complicated by the fact that uptake was probably taking 
place during the period of measurement. 42 refs., 23 figs., 22 tabs. 


1888 (RLO~2227-T12-48) Radioactive zinc (Zn), zinc, 
cadmium and mercury in the Pacific Hake Merluccius produc- 
tus (AYRES), off the West Coast of the United States: A data 
report. Naidu, J.R.; Cutshall, N.H. Oregon State Univ., Corvallis, 
OR (United States). School of Oceanography. Aug 1974. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AT06-76EV72012. Order Number DE92000499. Source: 
OSTI; NTIS; GPO Dep. 
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This report presents the results of analyses of several hundred 
Pacific Hake, Merluccius productus, for zinc (Zn), zinc-65 (Zn), 
cadmium (Cd), and mercury (Hg). The fish were collected off the 
coast of the western United States in 1969-1972. In addition, 
some data from mercury analyses of fresh and seawater samples 
collected in 1970-1973 are presented. The contents of this report 
were used in the author's doctoral thesis. A majority (80%) of the 
hake samples were collected during July and August 1969, from 
32°N to 48°N along the western coast of the United States. Most 
of the samples of Pacific Hake, Merluccius productus, were col- 
lected by Russian scientists on board PROFESSOR DERYUGIN, 
in collaboration with the US Bureau of Commercial Fisheries [now, 
National Marine Fisheries Service (NMFS)] in July and August 
1969. Additional samples were collected by NMFS vessels, JOHN 
N. COBB, BARON AND COMMANDO, and by the Oregon State 
University of Oceanography CAYUSE and YAQUINA in 1969-1972. 
Location of sampling stations and a summary of data collected are 
presented. 5 refs., 2 figs., 5 tabs. 


5603 Chemicals Metabolism and Toxicology 
Refer also to citation(s) 978, 1688, 1753, 1817 


1889 (ANL/CP-72987) PCB toxic equivalent factors: Sig- 
nificance for the utilities. Erickson, M.D. Argonne National Lab.., 
IL (United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9110209-2: 1991 Electric Power Research institute (EPRI) 
meeting, Baltimore, MD (United States), 8-11 Oct 1991). Order 
Number DE91018563. Source: OSTI; NTIS; GPO Dep. 

The concept of Toxic of Equivalent Factors (TEFs) has been 
used in dioxin/furan studies to reduce large tables of concentration 
for the individual congeners into a single number, the TCDD equiv- 
alent. This has been used by scientists and regulators for a variety 
of purposes. Recent toxicological research has shown that some 
but not all PCB congeners act upon biochemical system like TCDD 
because they can assume a planar conformation in which these 
congeners, “look like” TCDD to the dioxin receptor. For these PCB, 
the observed toxic and biochemical responses are postulated to 
occur by the same mechanisms as TCDD. Sufficient in vitro and in 
vivo have been accumulated to assign toxic potencies to some 
PCB congeners relative to TCDD. From these data it is reasonably 
straightforward to calculate TEF values for PCBs. Application of 
TEFs to PCB problems has far-reaching implications for the electri- 
cal utility community with respect to cleanup goals, regulations, 
and liability. The development, application, and status of TEFs for 
PCBs are presented. 9 refs., 1 fig., 1 tab. 


1890 (DOE/ER/60617-5) [lonization in liquids]: Progress 
report, [November 1, 1990—-October 31, 1991]. Case Western 
Reserve Univ., Cleveland, OH (United States). Dept. of Radiology. 
[1991]. 24p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract FG02-88ER60617. 
DE92002292. Source: OST!; NTIS; GPO Dep. 

This document describes charge transport following ionization of 
model liquids and how this process may be important in carcino- 
genesis. 15 refs., 2 figs., 4 tabs. (MHB) 


Order Number 


1891 (DOE/EV/72012-T2) Biological effects data: Fluoride 
and sulfur dioxide: Final report, 1 November 1973-30 April 
1975. McMechan, K.J. (ed.); Holton, R.L.; Ulbricht, R.J.; Morgan , 
J.B. Oregon State Univ., Corvallis, OR (United States). School of 
Oceanography. Apr 1975. 80p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AT06-76EV72012. Order 
Number DES92000531. Source: OSTI; NTIS; GPO Dep. 

The Alumax Pacific Aluminum Corporation has proposed con- 
Struction of an aluminum reduction facility near Youngs Bay at 
Warrenton, Oregon. This report comprises one part of the final re- 
port to Alumax on a research project entitled, “Physical, Chemical 
and Biological Studies of Youngs Bay.” It presents data pertaining 
to the potential biological effects of fluoride and sulfur dioxide, two 
potentially hazardous plant-stack emissions, on selected aquatic 
species of the area. Companion volumes provide a description of 
the physical characteristics the geochemistry, and the aquatic 


animals present in Youngs Bay and adjacent ecosystems. An intro- 
ductory volume provides general information and maps of the area, 
and summarizes the conclusions of all four studies. The data from 
the two phases of the experimental program are included in this re- 
port: lethal studies on the effects of selected levels of fluoride and 
sulfur dioxide on the survival rate of eleven Youngs Bay faunal 
species from four phyla, and sublethal studies on the effects of 
fluoride and sulfur dioxide on the rate of primary production of phy- 
toplankton. 44 refs., 18 figs., 38 tabs. 


1892 (KFK-PEF-83) Development of a geographic infor- 
mation system for forest damage investigations. Baehr, H.P. 
(Karlsruhe Univ. (T.H.) (Germany). Inst. fuer Photogrammetrie und 
Fernerkundung); Behr, F.J.; Gossmann, H.; Saurer, H. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Projekt 
Europaeisches Forschungszentrum fuer Massnahmen zur Luftrein- 
haltung (PEF). May 1991. 117p. (in German). Contract PEF 
85/005/1A. Order Number DE92721799. Source: OSTI; NTIS (US 
Sales Only). 

In the context of this forest damage research project, CIR pho- 
tographs have been interpreted based on a regular sample point 
grid. After rectification, these geocoded datasets (tree species, 
age, damage class ...) form the basis of a geographic database. 
Other data layers as DTM, road network, stream courses, settle- 
ments, climatic and geological data have been co-registered. The 
project includes the development of a raster-based GIS. Its compo- 
nents and features are described. Applied methods of data 
combination and evaluation are described. The results are dis- 
cussed with regard to potential reasons for forest damages. (orig.) 
With 46 figs., 57 tabs., 61 refs. 


1893 (WHC-SA-1166) Toxicity assessment of Hanford 
Site wastes by bacterial bioluminescence. Rebagay, T.V.; Dodd, 
D.A.; Voogd, J.A. Westinghouse Hanford Co., Richland, WA 
(United States). Sep 1991. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9110105-1: 18. annual meeting of the Federation of Ana- 
lytical Chemistry and Spectroscopy Societies and the 30th Pacific 
conference on chemistry and spectroscopy, Anaheim, CA (United 
States), 6-11 Oct 1991). Order Number DE92002232. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper examines the toxicity of the nonradioactive compo- 
nent of low-level wastes stored in tanks on the Hanford 
reservation. The use of a faster, cheaper bioassay to replace the 
96 hour fish acute toxicity test is examined. The new bioassay is 
based on loss of bioluminescence of Photobacterphosphoreum 
(commonly called Microtox) following exposure to toxic materials. 
This bioassay is calibrated and compares well to the standard fish 
acute toxicity test for characterization of Hanford Wastes. 4 refs., 
11 figs., 11 tabs. (MHB) 





5604 Other Environmental Pollutant Effects 


1894 (IVO-A-01/91) Occupational exposure to high volt- 
age 50 Hz electric and magnetic fields. Maekinen, P.; Jaervinen, 
P.; Valjus, J. Imatran Voima Oy (IVO), Helsinki (Finland). Feb 
1991. 54p. (In Finnish). Order Number DE92715496. Source: 
OSTI; NTIS (US Sales Only). 

In many epidemiological studies a slightly increased cancer inci- 
dence has been found among electrical workers. According to 
recent studies, magnetic field exposure is considered a greater 
health risk than electric field exposure. It has been difficult to find 
reasons for this increased risk, partly, because the exposure data 
of different occupations are inadequate. in this study, the occupa- 
tional exposure of four worker groups in Imatran Voima Oy was 
assessed with pocket-sized IREQ-dosimeters. Workers were di- 
vided into control room workers, power plant workers, substation 
workers and power line workers according to their working places. 
The power line workers were most and the control room workers 
least exposed to magnetic fields, as expected. The average mag- 
netic flux densities of the groups varied between 0.9 and 2.6 yT. 
The average electric field strengths of the groups were 13 - 580 V/ 
m. Canadian and Swedish studies have given same kinds of re- 
sults. In Finnish homes the magnetic flux densities are usually 
below 0.1 yuT, so the occupational exposure of the measured 
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groups is 10 - 40 times greater than the exposure level in homes 
The electric field strengths in homes are usually ca. 10 V/m. In 
existing guidelines and foreign standards for the occupational ex- 
posure, the limits of magnetic flux densities are between 1 and 5 
mT, and of electric field strengths between 5 and 30 kV/m. In this 
study. the workers’ continuous exposures to magnetic fields were 
thousand times lower than the limits. the highest peak value being 
also below the recommended values. The continuous exposures to 
electric fields were clearly below the limits as well, but the highest 
measured peak value of 48 kV/m exceeds the limits. 


1895 (IVO-B-05/91) The genotoxic effects of 50 Hz elec 
tric and magnetic fields. Valjus, J. (Imatran Voima Oy (IVO), 
Helsinki (Finland)); Jaervinen, P.; Kajander, J.: Norppa, H.; Sorsa, 
M.; Salomaa, S.; Paile, W.; Jokela, K. Imatran Voima Oy (IVO), 
Helsinki (Finland). Apr 1991. 45p. (in Finnish). Order Number 
DE92715500. Source: OSTI; NTIS (US Sales Only). 

Chromosome damage was analysed in peripheral blood lympho- 
cytes of 28 non-smoking power line workers with considerable 
exposure to 50 Hz electric and magnetic fields and in lymphocytes 
of 28 non-smoking telephone line workers. Both the exposed and 
the controls had a long work history in their occupation but no se- 
vere chronic diseases, no treatments with antineoplastic drugs and 
no major radiological examinations or treatments during the past 
ten years. The exposed group had a statistically significantly in- 
creased frequency of chromatid type aberrations as compared with 
the controls. Instead, the controls had chromatid type aberrations 
as compared with the controls had more chromosome type aberra- 
tions than the exposed, although the difference was not statistically 
significant. The frequency of total structural chromosome aberra- 
tions in the exposed was of the same order as is the average level 
in the non-smoking population, while the frequency in the controls 
was lower than usual. In the second part of the study human lym- 
phocytes were exposed in vitro to 30, 300 and 1000 u»T magnetic 
fields. A strict temperature control was applied in the study. The 
exposed cells were placed in Petri dishes inside a Helmholtz coil. 
The dishes were designed with inner and outer wells for the lym- 
phocyte cultures. This system enables the separation of the 
genotoxic effects of the currents induced by the magnetic field from 
the effects of the magnetic field alone. A statistically significant in- 
crease in the frequency of sister chromatid exchanges was found 
in the lymphocyte cultures exposed to 1000 yT magnetic field com- 
pared with similar but non-exposed control cultures: no effects of 
exposure were seen in the rate of chromosome aberrations. 


1896 (SAND-91-2055C) Overview of developments to re- 
duce environmental impact due to surface finishing and 
cleaning processes. Sayre, J.A. Sandia National Labs., Albu- 
querque, NM (United States). [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9109259-4: 1. international congress on environmentally 
conscious manufacturing, Santa Fe, NM (United States), 18 Sep 
1991). Order Number DE91018816. Source: OSTI; NTIS; GPO 
Dep. 

Cleaning, plating, and painting are chemically intensive pro- 
cesses that involve toxic and potentially carcinogenic materials that 
pose a significant threat to the environment. EPA/OSHA, the Clean 
Air Act, and the Montreal Protocol are forcing development of envi- 
ronmentally sound materials and processes. A review is given of 
the materials and processes that are under investigation that will 
minimize the environmental impact of these operations. 7 refs. 


57 HEALTH AND SAFETY 


Refer also to citation(s) 1686, 1884 


58 GEOSCIENCES 


Refer also to citation(s) 102, 104, 186, 250, 291, 294, 301, 380, 
798, 1176, 1177, 1178, 1198, 1371, 1649, 1660, 1673, 1682, 
1687, 1712, 1741, 1743, 1744, 1765, 1774, 1801, 1848, 2598 


1897 (ANUEAIS.TM-55) Phreatic flow on sloping soil lay- 
ers from a finite source: An analytical solution. Filley. T.H 
Argonne National Lab.. IL (United States) Environmental Assess- 
ment and Information Sciences Div. Sep 1991. 30p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE92001930. Source: OST!; NTIS: GPO 
Dep. 

Sloping clay layers beneath percolation ponds can cause infiltrat- 
ing wastewater to pond and move in directions not predicted by 
vertical infiltration equations. This report presents a method for es- 
timating the potential of wastewater from percolation sumps located 
over sloping clay layers to interact with nearby groundwater re- 
sources. The analytical solution developed is for steady-state 
conditions and includes a procedure to estimate the time needed 
to reach steady state. The fundamental assumption used in the 
mathematical development requires that elevation-head gradients 
be much larger than pressure-head gradients. A method for testing 
the validity of this assumption is also included. An example calcu- 
lation was performed for percolation sumps on the Naval 
Petroleum Reserve No. 1 in Elk Hilis, California. That analysis 
showed that. under the assumptions used, the sumps may have 
enabled oil field wastewater to reach groundwater resources within 
the adjacent San Joaquin Valley. 9 refs., 10 figs 


1898 (ANVESD/TM-20) Geophysics: Building E5032 de- 
commissioning, Aberdeen Proving Ground: Interim progress 
report. McGinnis, L.D.; Miller, S.F. Argonne National Lab., IL 
(United States). Energy Systems Div. Jul 1991. 144p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE92002210. Source: 
OSTI; NTIS; GPO Dep. 

integration of data from surveys using three geophysical tech- 
nologies has provided information used to define the locations of 
buried utilities, tanks, vaults, and debris near building E5032 at the 
Aberdeen Proving Ground. Ground penetrating radar (GPR) pro- 
files indicate the presence of buried pipes, tanks, reinforcement 
rods (rebar), and remnants of railroad tracks. A magnetic map con- 
structed from a detailed magnetic survey on the north side of the 
building outlines buried iron-rich objects that are interpreted to be 
iron pipes, tank, and other debris of uncertain origin at relatively 
shallow depths. Horizontal electrical resistivity surveys and vertical 
electrical resistivity soundings essentially corroborated the findings 
obtained with the magnetometer and GPR. In addition, a highly re- 
sistance layer was observed on the east side of the building where 
a former railroad bed with a thick grave fill is believed to immedi- 
ately underlie the lawn. The resistivity data show no evidence of a 
conductive leachate plume. Geophysical measurements from three 
techniques over a buried concrete slab approximately 130 ft north 
of Building E5032 give geophysical signatures interpreted to be 
due to the presence of a large iron tank or vault. An attempt was 
made to gather meaningful magnetic data on the east, west, and 
south sides of the building; however, the quality of subsurface in- 
terpretations in those areas was poor because of the influence of 
surficial iron lids, pipes, grates, and the effects of the corrugated 
iron building itself. 11 figs., 1 tab. 


1899 (DOE/ER/14081-T1) Models of natural fracture con- 
nectivity: Implications for reservoir permeability. Pollard, D.D. 
(Stanford Univ., CA (United States)); Aydin, A. Stanford Univ., CA 
(United States). Mar 1991. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-89ER14081. Order 
Number DE91018970. Source: OSTI; NTIS; GPO Dep. 

Fluid transport through a fracture network in rock depends 
strongly on the nature of connections between fracture segments 
and between individual fractures. We propose to develop three di- 
mensional models for natural fracture connectivity using an 
integrated field, laboratory, and theoretical approach. We will inves- 
tigate the mechanisms responsible for fracture connectivity (or lack 
thereof) for single and multiple sets of fractures. The models will be 
based on detailed field mapping and observations from both mas- 
sive and layered sedimentary rocks, typical of producing oil and 
gas reservoirs. The mechanisms responsible for connectivity will be 
determined using continuum and fracture mechanics principles to 
construct computer simulations of the fracture process, including 
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initiation. propagation. interaction. and termination of fractures un- 
der natural loading conditions. By identifying these mechanisms we 
will relate the degree of connectivity to the geometry. state of 
stress. and material properties of the reservoir rocks and, in turn. 
be in a position to evaluate the influence of these factors on frac- 
ture permeability in oil and gas reservoirs. A new initiative within 
the project is to use physically-based fracture simulations to ad- 
dress the question: does a lenath scale exist at which the fractured 
rock mass has a definable representative elementary volume (REV) 
with respect to fluid conductivity? The results of our research will 
be complimentary to and help to constrain geophysical imaging 
techniques and geostatistical models for fractured petroleum reser- 
voirs and should have important applications to hydrologic 
problems of contaminant transport in fractured aquifers. 5 figs. 


1900 (DOE/ER/14088-T1) [Volatiles in hydrothermal flu- 
ids: A mass spectrometric study of fluid inclusions from 
active geothermal systems]: Annual performance report. McK- 
ibben, M.A. California Univ., Riverside, CA (United States). 25 Apr 
1990. 7p. Sponsored by USDOE. Washington, DC (United States). 
DOE Contract FG03-89ER14088. Order Number DE92000763. 
Source: OST!: NTIS; GPO Dep. 

A system for analysis of inclusion gas contents based upon 
quadrupole mass spectrometry has been designed, assembled and 
tested during the first 7 months of funding. The system is currently 
being tested and calibrated using inclusions with known gas con- 
tents from active geothermal systems. Analyses are in progress on 
inclusions from the Salton Sea, Valles Caldera, Geysers, and Coso 
geothermal systems. 1 fig. 


1901 (DOE/ER/61071—1) An integrated cloud observation 
and modeling investigation in support of the ARM Program: 
Progress report. Pennsylvania State Univ., University Park, PA 
(United States). [1991]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-90ER61071. Order Num- 
ber DE92001996. Source: OSTI; NTIS; GPO Dep. 

The Cloud Observing System (COS) has been operating since 


the beginning of this year (1991). Although the operation has been 
less reliable than anticipated, considerable experience and several 
excellent data sets have been acquired. A variety of data analysis 
techniques for the COS have been developed and/or improved. 
Among these are the computation of mesoscale vertical velocities 
from a network of profilers, vertical velocity corrections to RASS 
temperatures, definition of cloud top heights from profiler observa- 
tions, clear-sky aerosol returns from a ceilometer, and local-area 
networking of several of the COS components. Several case stud- 
ies of stratus and cirrus formation and evolution are being analyzed 
using data acquired by the COS. Models are being developed. A 
detailed one-dimensional cloud microphysical model is undergoing 
active development. The current model incorporates all the relevant 
liquid water processes and is being tested. A computer code to 
simulate scattering of radiation by non-spherical particles has been 
developed and is currently being used to study the impact of ice 
crystals on infrared and microwave radiation. A Monte Carlo radia- 
tive transfer code has also been developed and is being used to 
investigate the transmissivity of inhomogeneous cloud fields. 4 figs. 


1902 (DOE/ID—-22095) Stratigraphy of the unsaturated 
zone and uppermost part of the Snake River Plain Aquifer at 
the Idaho Chemical Processing Plant and Test Reactors Area, 
Idaho National Engineering Laboratory, Idaho. Anderson, S.R. 
Geological Survey, Idaho Falls, ID (United States). Jan 1991. 76p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of the Interior, Washington, DC (United States). 
(USGS-WRI-91-4010). Order Number DE91018632. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A complex sequence of basalt flows and sedimentary interbeds 
underlies the Idaho Chemical Processing Plant and Test Reactors 
Area at the Idaho National Engineering Laboratory in eastern 
Idaho. Wells drilled to a depth of 700 feet penetrate a sequence of 
23 basalt-flow groups and 15 to 20 sedimentary interbeds that 
range in age from 200,000 to 640,000 years. The 23 flow groups 
consist of about 40 separate basalt flows and flow units. Each flow 
group is made up of one to three petrographically similar basalt 
flows that erupted from related source areas during periods of less 
than 200 years. Sedimentary interbeds consist of fluvial, lacustrine, 


and eolian deposits of clay. silt. sand. and gravel that accumulated 
during periods of volcanic inactivity ranging from thousands to hun- 
dreds of thousands of years. Multiple flow groups and sedimentary 
interbeds of similar age and source form seven composite strati- 
graphic units with distinct upper and lower contacts. Composite 
units older than 350.000 years were tilted. folded, and tractured by 
differential subsidence and uplift. Basalt and sediment of this se- 
quence are unsaturated to a depth that ranges from 430 to 480 
feet below land surface. Basalt and sediment in the lower part of 
the sequence are saturated and make up the uppermost part of 
the Snake River Plain aquifer. Stratigraphic relations in the lower- 
most part of the aquifer below a depth of 700 feet are uncertain. 
23 refs., 22 figs., 1 tab. 


1903 (DOE/NV/10630-17) A simple one-dimensional 
isothermal and vertical vadose zone steady-state infiltration/ 
evaporation model. Lindstrom, F.T.; Cawlfield, D.E.; Daffern, 
D.D.; Emer, D.F. Reynolds Electrical and Engineering Co., Inc., 
Las Vegas, NV (United States). Defense Waste Management Dept. 
Sep 1991. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC08-89NV10630. Order Number 
DE91019054. Source: OSTI; NTIS; GPO Dep. 

A simple one-dimensional isothermal and vertical vadose zone 
steady-state infiltration or evaporation model is proposed. The 
model is built on the principle of the balance of liquid water and 
water vapor flux. The mechanical movement of air in the soil is as- 
sumed negligible. The user may select from one of four van 
Genuchten water release forms; |=0, l=1, l=2, and l=3. The most 
often used form corresponds to |=0. The water vapor movement 
portion has been adapted from D. A. Rose. The nonlinear steady- 
state distribution of moisture tension is obtained via a Newtonian 
iterative method for either a given positive infiltration or a negative 
evaporation value. Several realistic simulations are discussed. 21 
refs., 10 figs., 7 tabs. 


1904 (LA-12118-T) Studies of the elemental and molecu- 
lar compositions of gases and particles trom basaltic systems. 
Miller, T.L. Los Alamos National Lab., NM (United States). Sep 
1991. 250p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE91018277. Source: OSTI; NTIS; GPO Dep. 

This dissertation is composed of two parts. The first part involves 
the analysis of gas and particle filter data collected in July and Au- 
gust 1985 at the Pu’u O’o vent, Kilauea volcano, Hawaii. This data 
set provides trace element data for a complete eruptive cycle from 
a single vent while the vent was undergoing a cycle of repeated 
eruptions. It presents an opportunity to study how relative elemen- 
tal concentrations fluctuate through a eruptive cycle. The chemical 
data is compared to physical data, such as seismic and tilt mea- 
surements, to determine how the chemical composition of the 
volcanic emissions changes with the magma storage history and 
supply. This data is also related and compared to recently pro- 
posed eruption models. Lastly, this data set provides a broad data 
base to compare results from previous field trips to the same area 
during the series of eruptive cycles. The second part of this disser- 
tation is concerned with the molecular composition of volcanic 
gases. Knowledge of molecular composition is important in order 
that we may better understand gas exsolution and transport from 
volcanic systems. To this end, incremental heating experiments are 
conducted using volatile-rich mid-ocean ridge basalts (MORBs). 
The exsolved gases are cryogenically trapped on a reflective Cu 
surface and analyzed using reflection FTIR techniques. Based on 
the results, thermodynamic calculations are performed and a phase 
diagram is generated based on oxygen content and temperature. 
The phase diagram is used to explain the compositional sequence 
observed in the laboratory and then used to compare the experi- 
mental results to the natural system. 


1905 (LA-UR-91-2682) Formation strength parameters 
from acoustic and density logs in emplacement holes. Math- 
ews, M.A.; Fenster, R.A.; Plannerer, H.N. Los Alamos National 
Lab., NM (United States). [1991]. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9108135-4: 4. international Mineral and Geotechnical Log- 
ging Society (MGLS)/KEGS conference, Toronto (Canada), 18-22 
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Aug 1991). Order Number DE91018022. Source: 
GPO Dep. 

A new acoustic tool for dry emplacement holes has been built 
and tested in several emplacement holes. This tool uses a large 
hammer source and 3 piezo-electric transducers that are indepen- 
dently pressed against the borehole wall. The detectors are 6, 9 
and 12 ft from the hammer source. A pure gel is injected between 
these detectors and the borehole wall to eliminate any air space. 
The compressional wave travel time and the shear wave travel 
time are recorded at each detector. The compressional wave ve- 
locity (Vp) and the shear wave velocity (Vs) are calculated from the 
travel time differences between the 3 detectors and their separa- 
tions of 3 and 6 ft. These velocity values along with the bulk 
density obtained from the density log are used to calculate the 
Elastic Constants of Young’s Modules, Bulk Modules, Shear Mod- 
ules and Poisson's Ratio. These elastic moduli compared favorably 
to some core derived elastic moduli obtained from emplacement 
hole U19ba. These mechanical rock properties are presently used 
in phenomenological analysis and seismic verification assessment. 
The Vp velocities obtained from the acoustic logs in U19ba and 
U3mt compared reasonably well with the geophone survey veloci- 
ties from these emplacement holes. The only major differences 
occurred in the fracture intervals of 119ba where the fracture inter- 
vals were identified with the borehole camera. The geophone 
velocities were much less than the acoustic velocities in these frac- 
tured intervals. 7 refs., 25 figs. 


OSTI; NTIS; 


1906 (LA-UR-91-2974) Advances in downhole sampling 
of high temperature solutions. Bayhurst, G.K.; Janecky, D.R. 
Los Alamos National Lab., NM (United States). [1991]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-920135-—1: ETCE/severe conditions/high 
temperature drilling, Houston, TX (United States), 26-30 Jan 1992). 
Order Number DE92000217. Source: OSTI; NTIS; GPO Dep. 

A fluid sampler capable of sampling hot and/or deep wells has 
been developed at Los Alamos National Laboratory. In collabora- 
tion with Leutert Instruments, an off-the-shelf sampler design was 
modified to meet gas-tight and minimal chemical reactivity/ 
contamination specifications for use in geothermal wells and deep 
ocean drillholes. This downhole sampler has been routinely used at 
temperatures up to 300°C and hole depths of greater than 5 km. 
We have tested this sampler in various continental wells, including 
Valles Caldera VC-2a and VC-2b, German KTB, Cajon Pass, and 
Yellowstone Y-10. Both the standard commercial and enhanced 
samplers have also been used to obtain samples from a range of 
depths in the Ocean Drilling Project's hole 504B and during recent 
mid-ocean ridge drilling efforts. The sampler has made it possible 
to collect samples at temperatures and conditions beyond the limits 
of other tools with the added advantage of chemical corrosion re- 
sistance. 


1907 (LA-UR-91-3082) Regional-scale simulations of the 
western United States climate. Bossert, J.E. (Los Alamos Na- 
tional Lab., NM (United States)); Kao, C.-Y.J.; Roads, J.0.; Chen, 
Shyh-C.; Ueyoshi, Kyozo. Los Alamos National Lab., NM (United 
States). Sep 1991. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920134—1: 
72. American Meteorological Society conference, Atlanta, GA 
(United States), 5-10 Jan 1992). Order Number DE92000182. 
Source: OSTI; NTIS; GPO Dep. 

Mesoscale models can provide a sufficiently detailed regional cli- 
matology. From these pioneering studies, we were inspired to 
begin to develop regional climatologies with the Colorado State 
University Regional Atmospheric Modeling System (CSU-RAMS). 
Our major goal is to develop a better understanding of the hydro- 
logic cycle in the mountainous, arid west. An advantage of using 
the RAMS code is that we can generate detailed descriptions of 
precipitation processes, which will hopefully translate into realistic 
surface yields of both rain and snow. In the ensuing sections, we 
first describe the model and its microphysics parameterizations, 
then continue with our methodology for incorporating large-scale 
data into the model grid. Preliminary results demonstrating the 
mesoscale variation of precipitation over the mountainous western 
US are then presented. The model framework for the present study 
incorporates a three-dimensional, terrain-following non-hydrostatic 


version of the code. The simulation includes topography derived 
from a 5-minute global data set with a silhouette averaging scheme 
that preserves realistic topography heights. This height data is then 
interpolated to the model grid. 13 refs., 8 figs. 


1908 (LA-UR-91-3088) Experimental and _ theoretical 
investigations of marine stratocumulus cloud sensitivity to cli- 
mate parameters using ship-trail clouds. Porch, W. (Los Alamos 
National Lab., NM (United States)); Buchwald, M.; Glatzmaier, T.; 
Kao, C.-Y.; Unruh, W.; Hudson, J.; Rogers, F.; Durkee, P.; Hind- 
man, E.; Kocian, J. Los Alamos National Lab., NM (United States). 
[1991]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-920134-3: 72. 
American Meteorological Society conference, Atlanta, GA (United 
States), 5-10 Jan 1992). Order Number DE92000181. Source: 
OSTI; NTIS; GPO Dep. 

The formation and radiative properties of clouds are poorly pa- 
rameterized in numerical climate models, especially marine 
boundary layer clouds. Twomey (1991), after describing the impor- 
tance of cloud microphysics to the climate problem, states “Clearly, 
many more field measurements and laboratory experiments are 
called for, rather than endless repetitions of computer simulations 
that are closely related to each other and parameterize in very sim- 
ilar ways.” The effort described here is a field experimental effort 
supported by the Department of Energy under its “Quantitative 
Links” program. The project is called Ship-Trail Evolution Above 
High Updraft Naval Targets (SEAHUNT). The purpose of this study 
is to improve our understanding of the meteorological context in 
which ship trails and other perturbations to marine boundary layer 
clouds occur. 8 refs., 6 figs. 


1909 (LBL-31139) The electrical resistivity method in 
cased boreholes. Schenkel, C.J. Lawrence Berkeley Lab., CA 
(United States). May 1991. 365p. Sponsored by Environmental 
Protection Agency, Washington, DC (United States). DOE Contract 
AC03-76SF00098. Order Number DE92000963. Source: OSTI; 
NTIS; GPO Dep. 

The use of downhole current sources in resistivity mapping can 
greatly enhance the detection and delineation of subsurface fea- 
tures. The purpose of this work is to examine the resistivity method 
for current sources in wells cased with steel. The resistivity method 
in cased boreholes with downhole current sources is investigated 
using the integral equation (IE) technique. The casing and other 
bodies are characterized as conductivity inhomogeneities in a half- 
space. For sources located along the casing axis, an axially 
symmetric Green's function is used to formulate the surface poten- 
tial and electric field (E-field) volume integral equations. The 
situations involving off-axis current sources and three-dimensional 
(3-D) bodies is formulated using the surface potential IE method. 
The solution of the 3-D Green's function is presented in cylindrical 
and Cartesian coordinate systems. The methods of moments is 
used to solve the Fredholm integral equation of the second kind for 
the response due to the casing and other bodies. The numerical 
analysis revealed that the current in the casing can be approxi- 
mated by its vertical component except near the source and the 
axial symmetric approximation of the casing is valid even for the 3- 
D problem. The E-field volume IE method is an effective and 
efficient technique to simulate the response of the casing in a half- 
space, whereas the surface potential approach is computationally 
better when multiple bodies are involved. Analyzing several config- 
urations of the current source indicated that the casing response is 
influenced by four characteristic factors: conduction length, current 
source depth,casing depth, and casing length. 85 refs., 133 figs., 
11 tabs. 


1910 (NUREG/CR-5778-Vol.1) New York/New Jersey re- 
gional seismic network: Annual report for April 1989—March 
1990: Volume 1. Seeber, L. (Columbia Univ., Palisades, 
NY (United States). Lamont-Doherty Geological Observatory); 
Simpson, D.; Johnson, D.; Armbruster, J. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Div. of Engineering; 
Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
Geological Observatory. Sep 1991. 53p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; GPO. 
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Lamont-Doherty Geological Observatory (L-DGO) continued op- 
erating a 31-station seismic network covering parts of New York 
and New Jersey. The network is being transformed into sub- 
networks with stations radio telemetered to “smart” recording 
stations. The sub-network approach is capable of providing im- 
proved data at reduced cost. The major research effort during the 
period of this report was centered about the Saguenay earthquake 
sequence in Quebec. L-DGO collaborated with the Canadian Geo- 
logic Survey in monitoring aftershocks with temporary local stations. 
Analysis of data from the 1985 Ardsley earthquake in Westchester 
county continued with a Green's function deconvolution approach to 
resolve the dimensions of the rupture of the main shock (Mb=4.0) 
and of the largest aftershock (Mb=3.0). The results corroborate the 
1/2-1 km diameter inferred for the rupture and suggest that the 
segmentation of the Dobbs Ferry fault and of similar in the Manhat- 
tan Prong may be controlling the size of historic earthquakes in the 
New York City region. Finally, a portable seismograph survey was 
carried out in Palco, Kansas, which showed clearly that seismicity 
at Palco was induced. 51 refs,, 8 figs., 2 tabs. 


1911 (RLO—2227-T12-52) Relation between natural ra- 
dioactivity in sediment and potential heavy mineral enrichment 
on the Washington continental shelf. Scheidt, R.C. Oregon State 
Univ., Corvallis, OR (United States). Jun 1975. 64p. Sponsored by 
USDOE, Washington, DC (United States); Environmental Protection 
Agency, Washington, DC (United States); National Science Foun- 
dation, Washington, DC (United States); Veterans Administration, 
Washington, DC (United States). DOE Contract AT06-76EV72012. 
Order Number DE92000514. Source: OSTI; NTIS; GPO Dep. 
Natural radionuclides such as 732Th may be indicators for dense 
mineral placers along marine shorelines. Self sediments, enriched 
in heavy minerals, might be expected to be high in these natural 
radioactivities. The usefulness of natural radioactivity to locate and 
map dense deposits was explored. High “°K activity in sediments 
was paatively correlated significantly with high mud content. High 
23°Th and *5*Th activities were associated with fine, well-sorted 
sands and correlated very highly with the weight percent total 
heavy mineral sands in the sediment. These relations distinguish 
depositional environments as high in “°K content and erosional 
environments as high in 2°°Th and 25*Th content. Two areas of en- 
richment were found by radiometric mapping and by mineral 
analyses. Off Destruction Island, Washington, maximum °°°Th and 
232Th activities were found in 30 m water depth. Activity distribution 
and mineral enrichment were consistent with general northward 
transport of nearshore sediment. In 33 m water depth off Clatsop 
Spit, Oregon, the second enrichment area was found. The 29?Th/ 


25°Th activity ratios are different for these two areas. Probably the 
heavy minerals in these two areas are from different sources. 41 
refs., 15 figs., 5 tabs. 


1912 (RLO-2227-T12-59) Pelagic capture of abyssoben- 
thic macrourid fish. Pearcy, W.G. Oregon State Univ., Corvallis, 
OR (United States). School of Oceanography. [1991]. 5p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract ATO06- 
76EV72012. Order Number DES2000512. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The macrourid fishes are important components of deep-sea 
communities. They are often the dominant fish caught in bottom 
trawls on continental slopes or abyssal plains, and may have a key 
role in the benthic food web. Although vertical migration of abyssal 
macrourids has been suspected based on the occurrence of 
pelagic prey in their stomachs, there has been no direct evidence 
of “abyssobenthic” macrourids in the water column until now. Four 
Coryphaenoidesfilifer were captured in a midwater trawl net on the 
abyssal plain off the Oregon coast at a depth of about 2000 m. 
Based on the known topography at this location, these fish were 
swimming at minimum distances above the sea floor of 543 m, 725 
m, 816 m, and 853 m. The capture of these four Cfilifer in bathy- 
pelagic waters supports the vertical migration theory to explain the 
presence of pelagic prey in abyssal macrourids. 8 refs. (MHB) 





1973 (RLO—2227-T12-60) Vertical distribution and migra- 
tion of oceanic micronekton off Oregon. Pearcy, W.G. (Oregon 


State Univ., Corvallis, OR (United States). School of Oceanogra- 
phy); Krygier, E.; Mesecar, R.; Ramsey, F. Oregon State Univ., 
Corvallis, OR (United States). School of Oceanography. [1975]. 
49p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AT06-76EV72012. Order Number DE92000504. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

An Isaacs-Kidd midwater trawl system that opens and closes co- 
dend nets and monitors depth and water velocity was used to 
collect micronekton from 12 contiguous depths in the upper 1000 
m. Analysis of variance of the catches of common species indi- 
cated significant vertical migrations for five of seven fishes and two 
of seven shrimp and mysid species. Diel vertical migrations, as evi- 
denced by distinct depth separation of day and night modes of 
abundance, were evident for only 32% of all the species of fishes, 
13% of the shrimps and mysid and 40% of the cephalopods. The 
four most common migrant fishes and the most abundant migrant 
shrimp numerically dominated upper mesopelagic waters by day 
and epipelagic waters by night. Lower mesopelagic waters were in- 
habited by a larger number of generally less abundant species 
which exhibited little, if any, diel vertical migration. The population 
of Stenobrachius leucopsarus, the most common fish, was com- 
posed of migratory and non-migratory individuals producing 
nocturnal peaks of abundance at both mid-depths and in near- 
surface waters. Both groups included a broad range of individual 
sizes. The depth range of all species during either day or night was 
large, extending over several hundred meters and several decades 
of irradiance. As a result, veritcal ranges often overlapped broadly. 
Common migratory species usually occupied depths of 0-50 m at 
night and 300-5000 m during daytime. 23 refs., 12 figs., 8 tabs. 


1914 (SAND—91-0805C) Micromechanical studies of par- 
tially saturated porous media. Silling, S.A. Sandia National 
Labs., Albuquerque, NM (United States). [1991]. 15p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9109114—2: 6. symposium on containment of 
underground nuclear explosions, Reno, NV (United States), 24-26 
Sep 1991). Order Number DE92000821. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

In order to gain insight into the response of geological media to 
shock waves, numerical modeling of partially saturated porous 
solids is being carried out at the microstructural level. A solid ma- 
trix containing randomly spaced pores is simulated using CTH, an 
Eulerian wavecode. The pores contain a mixture of air and water. 
Although these models involve considerable idealization, they 
demonstrate several interesting features of the process of com- 
pression of porous materials, including rate-dependent response. 
An improved understanding of these features may contribute to the 
development of continuum models for geological media. The mi- 
crostructural models also provide a detailed look at the propagation 
of waves in porous media. 25 refs., 9 figs. 


1915 (UCRL-JC—106783) Nuclear magnetic resonance de- 
termination of the non-pore water content of zeolitic tufts and 
its application to correction of epithermal-neutron-log-derived 
water content. McKague, H.L.; Hearst, J.R.; Ward, R.L. Lawrence 
Livermore National Lab., CA (United States). Sep 1991. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109114—4: 6. symposium on 
containment of underground nuclear explosions, Reno, NV (United 
States), 24-26 Sep 1991). Order Number DE92002161. Source: 
OSTI; NTIS; GPO Dep. 

The use of free water obtained from correction of log-derived to- 
tal water for the non-pore water measured on desiccated samples 
appears to result in more plausible values for calculated saturation 
properties in zeolitized rocks. There is evidence that grain density 
can best be measured using helium pyncnometry of samples kept 
at a controlled humidity. The best procedure would be to measure 
both grain density and bound water in the same samples at the 
same humidity. Under those conditions, desiccation would not be 
necessary, and the values of grain density and water content used 
in Eq. (1) would be completely compatible. This procedure should 
improve our site characterizations. 7 refs., 4 figs., 1 tab. 


1916 (USGS-OFR-91-241) A system of computer pro- 
grams (WAT_MOVE) for transferring data among data bases in 
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the US Geological Survey National Water Information System. 
Rogers, G.D.; Kerans, B.K. Geological Survey. Denver, CO (United 
States). 1991. 14p. Sponsored by USDOE, Washington. DC 
(United States); Department of the Interior, Washington, DC 
(United States). DOE Contract Al08-78ET44802. Source: OSTI:; 
US Geological Survey, Books and Open-File Reports Section, Fed- 
eral Center, Bldg. 810. Box 25425. Denver, CO 80225-0425. 

This report describes WAT.MOVE, a system of computer pro- 
grams that was developed for moving National Water Information 
System data between US Geological Survey distributed computer 
databases. WAT_MOVE has three major sub-systems: one for 
retrieval, one for loading, and one for purging. The retrieval sub- 
system creates transaction files of retrieved data for transfer and 
invokes a file transter to send the transaction files to the receiving 
site. The loading sub-system reads the control and transaction files 
retrieved from the source database and loads the data in the appro- 
priate files. The purging sub-system deletes data from a database. 
Although WAT.MOVE was developed for use by the Geological 
Survey's Hydrologic Investigations Program of the Yucca Mountain 
Project Branch, the software can be beneficial to any office main- 
taining data in the Site File, ADAPS (Automated Data Processing 
System), GWSI (Ground-Water Site Inventory), and QW (Quality of 
Water) sub-systems of the National Water Information System. The 
software also can be used to move data between databases on a 
single network node or to modify data within a database 
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Refer also to citation(s) 1632, 1644, 1871, 1983, 1991, 1994, 
2039, 2136 


1917 (IC-91/150) Some discussion on the acceleration 
mechanism of particles in the type-l plasma comet. Li 
Zhongyuan; Guo Sheyu. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 9p. Order Number DE92603934. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Earlier, the large acceleration of plasma (300 cms*) were al- 
ready observed in type-l tail. Recently, the direct measurements for 
comet G-Z showed that the energy of particle reaches 2x10° eV, 
an energy much higher than the initial energy of comet particles (< 
2x10* eV). So there should be an accelerated process in the 
comet. 14 refs, 3 figs. 


1918 (IFT-P-016/91) Vacuum fluctuation inside a dough- 
nut type spacetime stuffed with a cosmic string. Matsas, 
G.E.A. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 
1991. 7p. Order Number DE92603995. Source: OSTI; NTIS (US 
Sales Only); INIS. 

It is calculated the vacuum fluctuation (@ sup(2))of massless 
twisted and untwisted scalar fields outside a straight cosmic string 
in a flat Friedmann spacetime endowed with a R x S sup(1) x R 
sup(2) topology. (author). 


1919 (INIS-mf-12970, pp. 21) Cosmology and particle 
physics. Straumann, N. (Zurich Univ. (Switzerland). Inst. fuer The- 
oretische Physik). Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. COSMOLOGY/galaxies; COS- 
MOLOGY; GALAXIES; NONLUMINOUS MATTER 


1920 (INIS-mf-12970, pp. 125) The present status of the 
solar neutrino problem. Oberhummer, H. (Technische Univ., Vi- 
enna (Austria). Inst. fuer Experimentelle Kernphysik); Krauss, H.; 
Winkler, S. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251-: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 


1991 in Graz. Austria. Order Number DE92603575. Source: OSTI 
NTIS (US Sales Only): INIS 

Published in summary form only. SOLAR NEUTRINOS: NU- 
CLEAR REACTIONS 
1921 (LAL-91-23) Search tor macroscopic dark matter in 
the galactic halo through microlensing. Aubourg. E. (Paris-11 
Univ., 91 - Orsay (FR)). Paris-11 Univ.. 91 - Orsay (France). Lab 
de l'Accelerateur Lineaire: Paris-11 Univ., 91 - Orsay (France) 
May 1991. 10p. (CONF-9103206—: 11. Moriond Astrophysics Meet- 
ing, Les Arcs (France). 11-17 Mar 1991). Order Number 
DE92716569. Source: OSTI: NTIS (US Sales Only) 

We present a status report of our project to search for dark ob- 
jects in the Galactic Halo via gravitational microlensing of stars in 
the Large Magellanic Cloud. The search uses a combination of 
Schmidt photographic plates and CCD images and is sensitive to 
lensing by objects in the range 10-’ solar mass to 10-" solar 
mass. An automated analysis software has been successfully 
tested on CCD test images taken last year. Using these prelimi- 
nary results, we calculate the number of microlensing events 
expected on plate and CCD programs 


1922 (LA-UR-91-3342) Disconnection of open coronal 
magnetic structures. McComas, D.J.: Phillips, J.L.: Hundhausen, 
A.J.: Burkepile, J.T. Los Alamos National Lab.. NM (United States). 
[1991]. 10p. Sponsored by National Aeronautics and Space Admin- 
istration, Washington, DC (United States): National Science 
Foundation, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Contract S55989:Contract S55989A. (CONF- 
910915-2: 7. solar wind conference, Goslar (Germany), 16-21 Sep 
1991). Order Number DE92002464. Source: OST!; NTIS; GPO 
Dep. 

We have examined the Solar Maximum Mission coronagraph/ 
polarimeter observations for evidence of magnetic disconnection of 
previously open magnetic structures and a number of likely exam- 
ples have been found. Probable coronal disconnections typically 
appear as pinching off of heimet streamers followed by the release 
and outward acceleration of a large U or V-shaped structures. The 
observed sequence of events is consistent with reconnection 
across the heliospheric current sheet between previously open 
magnetic field regions, and the creation of a detached magnetic 
structure which is open to interplanetary space at both ends. Sun- 
ward of the reconnection point, coronal disconnection events would 
return previously open magnetic flux to the Sun as closed field 
arches. Here we (1) describe one clear disconnection event (1 June 
1989); (2) examine the results of a limited survey of disconnection 
events; and (3) discuss the potential importance of coronal discon- 
nections for maintaining flux in interplanetary space. 7 refs., 3 figs. 


1923 (LA-UR-91-3353) Quantitative analysis of bidirec 
tional electron fluxes within coronal mass ejections at 1 AU. 
Phillips, J.L.; Gosling, J.T.; McComas, D.J.; Bame, S.J.; Feldman, 
W.C. Los Alamos National Lab., NM (United States). [1991]. 14p. 
Sponsored by National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910915—1: 7. solar wind conference, Goslar (Germany), 
16-21 Sep 1991). Order Number DE92002459. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The solar wind electron heat flux is carried primarily by 
suprathermal “halo” electrons beamed antisunward along the inter- 
planetary magnetic field (IMF), indicating magnetic connection to 
the Sun only in one direction. However, electron observations at 1 
AU show that counterstreaming halo beams, suggesting closed 
magnetic structures, prevail within coronal mass ejections (CMEs). 
These structures might be magnetic “tongues”, tied to the Sun at 
both ends, magnetically detached plasmoids, or complex flux rope 
structures. Here we present first results of analysis of ISEE-3 ob- 
servations within 39 CMEs, including the asymmetry between the 
counterstreaming beams and its control by the IMF orientation, and 
the variation of the electron distributions as CMEs convect past the 
spacecraft. We find that some CMEs contain nearly symmetric 
electron beams, while others are strongly asymmetric, and that the 
antisunward beam is generally dominant. The more nearly radial 
the IMF, the greater is the asymmetry between outward and inward 
beams. We present an example of a distinctive “strahl-on-strahl” 
distribution, suggesting continued magnetic connection to the 
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corona. in which a narrow antisunward beam is superimposed on a 
broader beam. Taken as a whole. our results appear to favor a 
tonaue or flux rope scenario rather than a fully detached plasmoid 
4 rets., 6 figs. 


1924 (LA-UR-91-3377) Regulation of the interplanetary 
magnetic flux. McComas. D.J.: Gosling. J.T.: Phillips. J.L. Los 
Alamos Nationa! Lab.. NM (United States). [1991]. 11p. Sponsored 
by Department of Defense. Washington. DC (United States): Na- 
tional Aeronautics and Space Administration. Washinaton. DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910915—4: 
7. solar wind conterence. Goslar (Germany). 16-21 Sep 1991). Or- 
der Number DE92002545. Source: OST!: NTIS: GPO Dep. 

In this study we use a recently developed technique for measur- 
ing the 2-D magnetic flux in the ecliptic plane to examine (1) the 
long term variation of the magnetic flux in interplanetary space and 
(2) the apparent rate at which coronal mass ejections (CMEs) may 
be opening new flux from the Sun. Since there is a substantial 
variation (~50%) of the flux in the ecliptic plane over the solar cy- 
cle, we conclude that there must be some means whereby new 
flux can be opened from the Sun and previously open magnetic 
flux can be closed off. We briefly describe recently discovered 
coronal disconnections events which could serve to close off previ- 
ously open magnetic flux. CMEs appear to retain at least partial 
magnetic connection to the Sun and hence open new flux. while 
disconnections appear to be likely signatures of the process that 
returns closed flux to the Sun: the combination of these processes 
could regulate the amount of open magnetic flux in interplanetary 
space. 6 refs., 3 figs. 


1925 (LA-UR-91-3378) Counterstreaming solar wind halo 
electron events on open field lines?. Gosling, J.T.: McComas, 
D.J.: Phillips. J.L. Los Alamos National Lab.. NM (United States). 
[1991]. 9p. Sponsored by Department of Defense, Washington, DC 
(United States); National Aeronautics and Space Administration, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-910915-3: 7. solar wind conference, Goslar (Germany), 
16-21 Sep 1991). Order Number DE92002544. Source: OSTI:; 
NTIS; GPO Dep. 

Counterstreaming solar wind halo electron events have been 
Kentified as a common 1 AU signature of coronal mass ejection 
events, and have generally been interpreted as indicative of closed 
magnetic field topologies, i.e., magnetic loops or flux ropes rooted 
at both ends in the Sun, or detached plasmoids. In this paper we 
examine the possibility that these events may instead occur prefer- 
entially on open field lines, and that counterstreaming results from 
reflection or injection behind interplanetary shocks or from mirroring 
from regions of compressed magnetic field farther out in the helio- 
sphere. We conclude the neither of these suggested sources of 
counterstreaming electron beams is viable and that the best inter- 
pretation of observed counterstreaming electron events in the solar 
wind remains that of passage of closed field structures. 4 refs., 4 
figs. 


1926 (LBL-29106) Rotating relativistic neutron stars. We- 
ber, F.; Glendenning, N.K. Lawrence Berkeley Lab., CA (United 
States). 21 Jul 1991. 100p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
9106283—1: International summer school on nuclear astrophysics, 
Tianjin (China), 17-27 Jun 1991). Order Number DE92000806. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Models of rotating neutron stars are constructed in the framework 
of Einstein's theory of general relativity. For this purpose a refined 
version of Hartle’s method is applied. The properties of these 
objects, e.g. gravitational mass, equatorial and poiar radius, eccen- 
tricity, red- and blueshift, quadrupole moment, are investigated for 
Kepler frequencies of 4000 s~’ < Q, < 9000 s~’. Therefore a 
self-consistency problem inherent in the determination of Q, must 
be solved. The investigation is based on neutron star matter equa- 
tions of state derived from the relativistic Martin-Schwinger hierarch 
of coupled Green's functions. By means of introducing the Hartree, 
Hartree-Fock, and ladder (A) approximations, models of the equa- 
tion of state derived. A special feature of the latter approximation 
scheme is the inclusion of dynamical two-particle correlations. 
These have been calculated from the relativistic T-matrix applying 
both the HEA and Bonn meson-exchange potentials of the 


nucleon-nucleon force. The nuclear forces of the former two treat- 
ments are those of the standard scalar-vector-isovector model of 
quantum hadron dynamics. with parameters adjusted to the nuclear 
matter data. An important aspect of this work consists in testing 
the compatibility of different competing models of the nuclear equa- 
tion of state with data on pulsar periods. By this the fundamental 
problem of nuclear physics concerning the behavior of the equation 
of state at supernuclear densities can be treated. 


1927 (NORDITA-91/45-A(prepr.)) Stability of slim accretion 
discs - effects of central mass and viscosity. Wallinder, F.H. 
(Nordisk Inst. for Teoretisk Fysik (NORDITA). Copenhagen (Den- 
mark)). Nordisk Inst. for Teoretisk Fysik (NORDITA). Copenhagen 
(Denmark). 1991. 10p. Order Number DE92603937. Source: OSTI; 
NTIS (US Sales Only): INIS. 

Slim accretion discs have a total luminosity of the order UL_ = 
m « 1, where Le is the Eddington luminosity and m = M/Mc, where 
Mc is a critical accretion rate. related to the Teddington one. The 
local stability properties of such discs are examined, in the three- 
dimensional parameter space spanned by the (a, yu, m) axes, 
where a and yu are two viscosity parameters, and m = M/Mgun the 
central mass. We suggest that various types of observed quasi- 
periodic behaviour may be connected with slim disc instabilities. If 
this turns out to be correct, the so-called normal and horizontal 
branch oscillations could be due to unstable thermal and acoustic 
modes, respectively. It is subsequently shown that some of the 
observed short-term (quasi-periodic) variability in active galactic nu- 
clei may also originate from short-wavelength acoustic modes in 
the innermost region of the disc. Consequently, observational char- 
acteristics, in connection with stability theory, may yield estimates 
of basic accretion parameters. In the case of the Seyfert galaxy 
NGC 6814, this process seems to favour (a, uy, m, m) ~ (0.5, 0, 
10®, 10-*). We finally conclude that this line of work may provide 
additional evidence for both accretion discs and black holes, in var- 
ious compact sources. (orig.). 


1928 (NORDITA-91/49-AN(prepr.)) An introduction to mat- 
ter at subnuclear densities. Pethick, C.J. (Nordisk Inst. for 
Teoretisk Fysik (NORDITA), Copenhagen (Denmark)); Raven- 
hall, D.G. Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). 1991. 18p. Grant PHY-86-00377;PHY-89- 
21025;NAGW-1583. Order Number DE92603938. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An overview is given of important aspects of the physics of 
dense matter below nuclear matter density. Among topics 
discussed are electronic properties, the surface tension of neutron- 
rich and hot nuclei, the reduction of the Coulomb energy as a 
consequence of the close packing of nuclei, and the possibility of 
nonspherical nuclei. For the most part, the discussion of nuclear 
properties is based on generalizations of the liquid-drop model, but 
results of calculations based on more microscopic approaches are 
also given. (orig.). 


1929 (NORDITA-91/50-A(prepr.)) Cooling of neutron stars. 
Pethick, C.J. (Nordisk Inst. for Teoretisk Fysik (NORDITA), Copen- 
hagen (Denmark)). Nordisk inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). 1991. 11p. Grant PHY-86-00377;NAGW- 
1583. Order Number DE92603939. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A review is given of the important neutrino emission processes 
in neutron star interiors, and their consequences for the cooling of 
neutron stars. (orig.). 


1930 (NORDITA-91/51-A(prepr.)) Topics in the physics of 
high magnetic fields. Pethick, C.J. (Nordisk Inst. for Teoretisk 
Fysik (NORDITA), Copenhagen (Denmark)). Nordisk Inst. for Teo- 
retisk Fysik (NORDITA), Copenhagen (Denmark). 1991. 8p. Grant 
PHY-86-00377;DMR-88-17613:NASA NAGW-1583. Order Number 
DE92603940. Source: OSTI; NTIS (US Sales Only); INIS. 

The strong magnetic fields expected to exist in neutron stars af- 
fect strongly the thermodynamic and transport properties of matter. 
Topics discussed here are Thomas-Fermi type theories of matter in 
high magnetic fields, the general expression for magnetic forces in 
a non-linear magnetic medium, and ambipolar diffusion as a mech- 
anism for field decay in neutron star interiors. (orig.). 
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1931 (RAL—91-040) Solar flares: invited review at the 
Royal Astronomical Society's meeting at Armagh, April 5, 
1991. Phillips, K.J.H. Rutherford Appleton Lab., Chilton (United 
Kingdom). Apr 1991. 20p. (CONF-9104292-: Royal Astronomical 
Society meeting, Armagh (United Kingdom), 5 Apr 1991). Order 
Number DE92601882. Source: OSTI; NTIS (US Sales Only); INIS. 

A solar flare may be defined to be the sudden release of stored 
magnetic energy in an active region and all the associated radia- 
tion, particle, mass-motion, wave and shock-wave phenomena 
directly resulting from it or triggered by it. In the last few years, so- 
lar flares have taken on an extra significance in respect of the fact 
that outbursts on cool dwarf stars seem to have the same charac- 
teristics and are widely assumed to be the same type of 
phenomenon. The physical mechanism that leads to solar flares, 
most likely the reconnection of magnetic fields, may well be the 
one that operates in stellar flares also. In this review, | shall deal 
with the chief observational facts about flares and associated phe- 
nomena, then deal with both interpretations and magnetic field 
reconnection theories. (Author). 


1932 (UCRL-JC—106545) Miscibility of hydrogen and he- 
lium mixtures at megabar pressures. Klepeis, J.E.; Schafer, 
K.J.; Barbee, T.W. Ill; Ross, M. Lawrence Livermore National Lab., 
CA (United States). Sep 1991. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). (CONF-9110228-1: 13. AIRAPT 
international conference on high pressure science and technology, 
Bangalore (india), 7-11 Oct 1991). Order Number DE92000487. 
Source: OSTI; NTIS; GPO Dep. 

Models of Jupiter and Saturn postulate a central rock core sur- 
rounded by a fluid mixture of hydrogen and helium. These models 
suggest that the mixture is undergoing phase separation in Saturn 
but not Jupiter. State-of-the-art total energy calculations of the en- 
thalpy of mixing for ordered alloys of hydrogen and helium confirm 
that at least partial phase separation has occurred in Saturn and 
predict that this process has also begun in Jupiter. 15 refs., 2 figs. 


1933 (UCRL-JC—108045) Vaporizing neutron stars in low- 
mass x-ray binaries and the statistics of millisecond pulsars. 
Tavani, M. (California Univ., Livermore, CA (United States). Inst. of 
Geophysics and Planetary Physics). Lawrence Livermore National 
Lab., CA (United States). 8 Aug 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9009432-—1: Neutron stars: an interdisciplinary field Agia 
Pelagia, Crete (Greece), 3-14 Sep 1990). Order Number 
DE92001894. Source: OSTI; NTIS; GPO Dep. 

Recent data on low-mass X-ray binaries (LMXBs) and msec pul- 
sars (MSPs) pose a challenge to evolutionary which neglect the 
effects of disk and companion irradiation. Here we discuss the 
main features of a radiation-driven (RD) evolutionary mode! that 
may be applicable to several LMXBs. According to this model, irra- 
diation from the accreting compact star LMXBs “vaporizes” the 
accretion disk and the companion star by driving a self-sustained 
mass loss until a sudden accretion-turn of occurs. The main char- 
acteristics of the RD-evolution are: (1) the lifetime of RD-LMXB's is 
of order 10” years or less: (2) both the orbital period gap and the 
X-ray luminosity may be consequences of RD-evolution of LMXB’s 
containing lower main sequence and degenerate companion stars; 
(3) the companion star may transfer mass to the primary even if it 
underfills its Roche lobe; (4) the recycled msec pulsar can continue 
to vaporize the low-mass companion star even after the accretion 
turn-off produced by a strong pulsar wind; (5) the RD-evolutionary 
model resolves the apparent statistical discrepancy between the 
number of MSP’s and their LMXB progenitors. 14 refs., 1 fig., 1 
tab. 


1934 


(UCRL-JC—108454) Nuclear data needs for studying 
the astrophysical r- and p-processes. Howard, W.M. (Lawrence 


Livermore National Lab., CA (United States)); Meyer, B.S. 
Lawrence Livermore National Lab., CA (United States). Sep 1991. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-910815-3: 2. international con- 
ference on radioactive nuclear beams, Louvain (Belgium), 19-21 
Aug 1991). Order Number DE92002170. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Recent advances in understanding the astrophysical sites for the 
I-, p- and 3-processes has led to an increased understanding of 


the nuclear physics requires to calculate the thermonuclear origin 
of the heavy elements in nature. We review specific examples of 
where nuclear information obtained with Radioactive Nuclear 
Beams can greatly help our understanding of the thermonuclear 
origin of the elements in nature. 4 figs. 


6402 Atmospheric Physics 
Refer also to citation(s) 1679, 1924 


6403 Atomic, Molecular, and Chemical Physics 
Refer also to citation(s) 1133, 1240, 1577, 1579, 2137, 2271, 2319 


1935 (ANL/APS/TM-8, pp. 12-37) Opportunities for atomic 
physics with hard synchrotron radiation. Crasemann, B. (Univ. 
of Oregon, Eugene (United States)). Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Oct 1990. (CONF-9003154—: Workshop on atomic physics at 
the Advanced Photon Source, Argonne, IL (United States), 23-30 
Mar 1990). In Atomic physics at the Advanced Photon Source: 
Workshop report. Proceedings. 416p. Order Number DE91007794. 
Source: OSTI; NTIS; INIS. 

The construction of third-generation synchrotron radiation facili- 
ties places atomic and molecular scientists at the threshold of 
extraordinary opportunities. Areas of potential interest for the APS 
in atomic physics are: (1) exploration of relativistic and QED ef- 
fects which become prominent in inner shells and at high Z; (2) 
total photon interaction cross sections; (3) scattering; (4) fluores- 
cence; (5) photo- and Auger-electron spectrometries; and (6) ion 
spectrometry. A special regime in which the APS will lend access 
to unprecedented exploration is atomic inner-shell phenomena. 


1936 (ANL/APS/TM-8, pp. 38-58) New frontiers in X-ray 
photoionization of ions and atoms. Manson, S.T. (Georgia State 
Univ., Atlanta (United States)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Oct 
1990. (CONF-9003154—: Workshop on atomic physics at the Ad- 
vanced Photon Source, Argonne, IL (United States), 23-30 Mar 
1990). In Atomic physics at the Advanced Photon Source: Work- 
shop report. Proceedings. 416p. Order Number DE91007794. 
Source: OSTI; NTIS; INIS. 

A high-brightness tunable x-ray source, such as synchrotron, 
would be an extremely useful device for atomic physics studies. 
Since the coupling between the x-ray photons and the target is 
weak (of the order of the fine-structure constant, ~ 1/137, com- 
pared to coulomb coupling), the dynamics of the target can be 
investigated. A high-brightness photon source is needed to pro- 
duce enough counts to do an experiment in a finite time (where 
finite is related to the lifetime of the beam) where the target density 
is low. Target density may be low because it is difficult to create 
such a target, such as in the case of multi-charged positive ions. In 
addition, target density may be kept low intentionally, so that 
emerging electrons are not scattered on their way out of the inter- 
action region before they are detected. Thus, a high-brightness 
x-ray synchrotron opens (or enhances) the possibility of a number 
of experiments concerning ions and atoms. In this paper, some of 
the emerging possibilities are outlined; it is meant to be indicative, 
not exhaustive. 


1937 (ANL/APS/TM-8, pp. 144-147) Photoionization of 
ions and the general program in atomic and molecular physics 
at Daresbury. West, J.B. (Daresbury Lab., Warrington (England)). 
Argonne National Lab., IL (United States). Advanced Photon 
Source Accelerator Systems Div. Oct 1990. (CONF-9003154—: 
Workshop on atomic physics at the Advanced Photon Source, Ar- 
gonne, IL (United States), 23-30 Mar 1990). In Atomic physics at 
the Advanced Photon Source: Workshop report. Proceedings. 
416p. Order Number DE91007794. Source: OSTI; NTIS; INIS. 
The current program in Atomic and Molecular Science is focused 
on photoionization of atoms and small molecules. On the atomic 
side, experiments on the double ionization of helium were com- 
pleted recently, verifying the Wannier threshold law for double 
photoionization. Also, the angular distribution of the electrons has 
just been measured, and these results show a marked divergence 
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form theoretical expectations. Other experiments include fluores- 
cence polarization measurements for the atomic ions calcium and 
strontium, which, when combined with photoelectron angular 
distribution measurements, form the complete photoionization ex- 
periment. A sizeable part of the program is devoted to studying 
molecular fragmentation. The triple coincidence technique, in which 
the two fragment ions are detected in coincidence with the photo- 
electron after the parent molecule has been doubly ionized, was 
developed at Daresbury, and experiments in this area continue with 
the addition of fluorescence measurements. Looking to the future, 
the atomic and molecular science program at Daresbury will move 
closer to applied science areas, with metal clusters and transient 
species becoming more prominent. Much of this work will require a 
source with two to three orders of magnitude advantage in photon 
intensity over the SRS, and a design study is presently under way 
for a VUV/Soft X-ray source to meet these requirements. 


1938 (ANLU/APS/TM-8, pp. 148-182) Research with stored 
multi-charged ions at the APS and the NSLS. Church, D.A. 
(Texas A and M Univ., College Station (United States)); Kravis, 
$.D.; Johnson, B.M.; Meron, M.; Jones, K.W.; Sellin, |.A.; Levin, J.; 
Short, R.T.; Asuma, Y.; Mansour, N.; Berry, H.G.; Druetta, M. Ar- 
gonne National Lab., IL (United States). Advanced Photon Source 
Accelerator Systems Div. Oct 1990. (CONF-9003154—: Workshop 
on atomic physics at the Advanced Photon Source, Argonne, IL 
(United States), 23-30 Mar 1990). In Atomic physics at the Ad- 
vanced Photon Source: Workshop report. Proceedings. 416p. 
Order Number DE91007794. Source: OSTI; NTIS; INIS. 

Potential ion beam and stored ion targets for research using syn- 
chrotron radiation from the Advance Photon Source are discussed. 
The difficulties of cross section measurements for the photoioniza- 
tion of ions with high charge q and atomic number Z are 
mentioned, but preliminary observations of photoionization of 
stored Ar*+ and Xe% (4 < q < 10) are described, and a brief dis- 
cussion of the measurement technique is presented, with reference 
to improvements possible using undulator and wiggler radiation 
from the APS. 


1939 (ANL/APS/TM-8, pp. 183-199) Thoughts on future 
ESSR studies of inner core levels. Krause, M.O. (Oak Ridge Na- 
tional Lab., TN (United States)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Oct 
1990. DOE Contract AC05-840R21400. (CONF-9003154—: Work- 
shop on atomic physics at the Advanced Photon Source, Argonne, 
IL (United States), 23-30 Mar 1990). In Atomic physics at the Ad- 
vanced Photon Source: Workshop report. Proceedings. 416p. 
Order Number DE91007794. Source: OSTI; NTIS; INIS. 

Much of the research to be done at a tunable high-brightness, 
high-energy photon source can take as a starting point work done 
in the past, some in the distant past, some in the recent past, but 
almost always rudimentary or exploratory in nature. It began in the 
mid-twenties when Pierre Auger observed various tracks in a 
Wilson Cioud Chamber filled with a rare gas and irradiated by en- 
ergetic x rays. Now-a-days this photographic plate is shown as 
evidence for the experimental discovery of the radiationiess pro- 
cess of atomic de-excitation, the Auger Effect - no doubt true; but 
these plates also served the important purpose of determining the 
angular distributions of the photoelectrons, actually the primary goal 
at the outset of Auger’s thesis. Today, the author shows this plate 
as an illustration of electron spectroscopy which at its very begin- 
ning used x rays of high energies lying in the regime to be covered 
by the APS, and sources such as PEP, ESRF and SPring 8. 


1940 (ANL/APS/TM-8, pp. 272-289) Can a powerful source 
(APS) cast useful light on atomic hole state processes?. 
Cowan, P.L. (National Inst. of Science and Technology, Gaithers- 
burg, MD (United States)). Argonne National Lab., IL (United 
States). Advanced Photon Source Accelerator Systems Div. Oct 
1990. (CONF-9003154—: Workshop on atomic physics at the Ad- 
vanced Photon Source, Argonne, IL (United States), 23-30 Mar 
1990). In Atomic physics at the Advanced Photon Source: Work- 
shop report. Proceedings. 416p. Order Number DE91007794. 
Source: OST; NTIS; INIS. 

Although the workshop is officially on the subject of Atomic 
Physics, it has become customary to link Atomic, Molecular and 


Optical Physics into one package. Since the issue under discus- 
sion is, What can be done with the APS? one can argue further 
that all experiments will use x-rays in one way or another and 
therefore could be categorized as X-Ray Optical Physics. A super- 
ficial case for unity can be made from the x-ray absorption 
spectrum of Cl adsorbed on a Cu(001) surface. In both cases simi- 
larly shaped spectra are observed, but in the second case the 
resonance is due to the collective scattering of the incident x-rays 
by the substrate crystal (i.e., a Cu<111> Bragg reflection). The 
latter effect, known as the x-ray standing wave effect, is useful for 
surface structure determination. It is important to remember that 
atomic effects like in the upper figure may influence the optical ef- 
fects such as in the lower figure. Continuing the argument for 
Optical Physics as a unifying endeavor, the author has listed a 
number of properties of x-rays (or photons) along with types of ex- 
periments where these properties play a central role. 


1941 (ANL/APS/TM-8, pp. 290-297) Studies of free and 
deposited clusters using synchrotron radiation. Eberhardt, W. 
(Exxon Research and Engineering Co., Annandale, NJ (United 
States)). Argonne National Lab., IL (United States). Advanced Pho- 
ton Source Accelerator Systems Div. Oct 1990. (CONF-9003154—: 
Workshop on atomic physics at the Advanced Photon Source, Ar- 
gonne, IL (United States), 23-30 Mar 1990). In Atomic physics at 
the Advanced Photon Source: Workshop report. Proceedings. 
416p. Order Number DE91007794. Source: OSTI; NTIS; INIS. 

Clusters deposited onto substrates or into rare gas matrices are 
being studied at present synchrotron radiation sources using ab- 
sorption or secondary emission type spectroscopies. Thus the 
electronic and geometric structure of these systems can be deter- 
mined as a function of particle size. Using the next generation 
synchrotron radiation sources, it will be possible to extend these 
studies to free beams of these particles where the results are not 
perturbed by substrate or matrix effects. 


1942 (ANU/APS/TN-8, pp. 318-349) Argon-ion charge dis- 
tributions following near-threshold ionization. Levin, J.C. (Univ. 
of Tennessee, Knoxville (United States)). Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Oct 1990. (CONF-9003154—: Workshop on atomic physics at 
the Advanced Photon Source, Argonne, IL (United States), 23-30 
Mar 1990). In Atomic physics at the Advanced Photon Source: 
Workshop report. Proceedings. 416p. Order Number DE91007794. 
Source: OSTI; NTIS; INIS. 

When an atom is photoionized in an inner shell, there are two 
mechanisms by which the remaining electron cortege relaxes to fill 
the vacancy: x-ray emission and radiationiess Auger and Coster- 
Kronig transitions. In the former, the inner-shell hole moves to a 
less tightly bound orbital without increasing the number of atomic 
vacancies. In Auger processes, however, the energy liberated by 
transfer of a less-tightly-bound electron to the inner-shell vacancy 
is transferred to another electron which is ejected into the contin- 
uum. In this case, the charge on the residual ion increases by one. 
Through a series of radiative and non-radiative processes, the ini- 
tial vacancy bubbies up until all vacancies arrive at the outermost 
shell. Due to the many possible routes by which this may occur, 
there can be a broad distribution of residual ion charge states 
characteristic of the decay of a single inner-shell vacancy. Because 
sO many processes can contribute to each charge state, it is diffi- 
cult to determine the effect of each by examining the total ion 
charge distribution; the total-ion charge distribution represents an 
average over many effects. To overcome this limitation, the author 
has recently measured argon-ion production as a function of both 
photon energy and Auger decay channel following photoionization 
of K-shell electrons with highly monochromatic synchrotron radia- 
tion. When measured differential in decay channel, the ion charge 
distributions are greatly simplified. Analysis, in progress, of these 
simplified distributions will permit extraction of information about 
relative decay rates and shakeoff effects that is obscured in the 
single spectra. 


1943 (ANL/APS/TM-8, pp. 370-398) Revealing inner shell 
dynamics with inelastic X-ray scattering. Franck, C. (Cornell 
Univ., Ithaca, NY (United States)). Argonne National Lab., IL 
(United States). Advanced Photon Source Accelerator Systems 
Div. Oct 1990. (CONF-9003154—: Workshop on atomic physics at 
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the Advanced Photon Source. Argonne, IL (United States), 23-30 


Mar 1990). In Atomic physics at the Advanced Photon Source: 


Workshop report. Proceedings. 416p. Order Number DE91007794. 
Source: OSTI; NTIS; INIS. 

One of the many opportunities provided by the Advanced Photon 
Source (APS) is to extend the study of intra-atomic dynamics. As a 
means of testing dynamic response, inelastic x-ray scattering is 
particularly promising since it allows us to independently vary the 
period of the exciting field in both space and time. As an example 
of this type of work, the author presents experiments performed at 
the Cornell High Energy Synchrotron Source (CHESS) laboratory, 
a prototype for the APS. This was inner shell inelastic scattering 
with a twist: in order to explore a new distance scale an x-ray fluo- 
rescence trigger was employed. Aside for the atomic insight 
gained, the experiment taught them the importance of the time 
Structure of the synchrotron beam for coincidence experiments 
which are dominated by accidental events. 


1944 (CONF-910937-1) Atomic spectroscopy with laser 
and synchrotron radiation. van de Meulen, P. (Amsterdam Univ. 
(Netherlands). Lab. voor Fysische Chemie); de Beer, E.; de Lange, 
C.A.; Westwood, N.P.C.; Krause, M.O. Oak Ridge National Lab., 
TN (United States). [1991]. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); North Atlantic Treaty Organization, Brussels 
(Belgium); Nederlandse Centrale Organisatie voor Toegepast 
Natuurwetenschappelijk Onderzoek, The DOE Contract ACO05- 
840R21400. Grant 0404/87;Grant DMR-8821625. From Joint 
meeting on synchrotron radiation and dynamics phenomena; 
Grenoble (France); 9-13 Sep 1991. Order Number DE92000670. 
Source: OSTI; NTIS; GPO Dep. 

Oxygen and nitrogen atoms which play a crucial role in many 
chemical processes are studied with photoelectron spectroscopy. 
In the case of oxygen synchrotron radiation is employed to study 
the inner-valence excitation region between 20 and 30 eV and de- 
tailed information about bound-continuum interactions between 
discrete Rydberg levels and various ionization continua is obtained. 


In the case of nitrogen laser multiphoton ionization is employed to 
study extensive novel Rydberg series below the lowest ionization 
energy which show appreciable local perturbations arising from 
bound-bound interactions. 26 refs., 3 figs., 1 tab. 


1945 (DOE/ER/13515-7) State-to-state dynamics of 
moleculer energy transter: Final performance report, April 1, 
1989—March 31, 1992. Gentry, W.R. Minnesota Univ., Minneapolis, 
MN (United States). 1 Oct 1991. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13515. 
Order Number DE92002285. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: energy transfer from vibrationally excited 
states of the ground electronic state in molecular iodine + helium 
collisions; state-to-state vibrational and rotational excitation of 
glyoxal; rotational excitation of molecular iodine; and rotational ex- 
citation of p-Difluorobenzene. 11 figs. (LSP) 


1946 (DOE/ER/53205-5) Atomic processes in high tem- 
perature plasmas: Final report. Hahn, Y. Connecticut Univ., 
Storrs, CT (United States). Dept. of Physics. Jul 1991. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-85ER53205. Order Number DE92001951. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This is the final report on the project Atomic Processes in High 
Temperature Plasmas’, which has been completed in June 30, 
1991. The original contract started in 1978. The dielectronic recom- 
bination (DR) rate coefficients were calculated for ions with the 
number of electrons N = 1, 2, 3, 4, 5, 10, 11, and 12. The result 
was then used to construct a new and improved rate formula. 
Other important resonant processes, which are closely related to 
DR, were also studied to interpret experiments and to test the DR 
theory. The plasma field and the density effects on the rate coeffi- 
cients was found to be important, and a consistent correction 
procedure is being developed. The available data on the DR rates 
and their accuracy do not yet fully meet the requirement for plasma 
modeling; there are serious gaps in the available data, and the cur- 
rently adopted theoretical procedure needs improvements. Critical 
assessment of the current status of the DR problem is presented, 
and possible future work needed is summarized. 


1947 (DOE/ER/53208-3) Excitation and ionization of 
highly charged ions by electron impact: Final technical report. 
Sampson, D.H. Pennsylvania State Univ., University Park, PA 
(United States). 15 Nov 1989. 15p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-85ER53208. 
Order Number DE92001620. Source: OSTI; NTIS; INIS; GPO Dep. 

Two approaches for very rapid calculation of atomic data for high 
temperature plasma modeling have been developed. The first uses 
hydrogenic basis states and has been developed and applied in 
many papers discussed in previous progress reports. Hence, it is 
only briefly discussed here. The second is a very rapid, yet accu- 
rate, fully relativistic approach that has been developed over the 
past two or three years. It is described in more detail. Recently it 
has been applied to large scale production of atomic data. Specifi- 
cally, it has been used to calculate relativistic distorted wave 
collision strengths and oscillator strengths for the following: all 
transitions from the ground level to the n=3 and 4 excited levels in 
the 71 Neon-like ions with nuclear charge number Z in the range 
22 < Z < 92; all transitions among the 2s } 2p; and 2p; 2 levels 


and from them to all nij levels with n=3,4 and 5 in the 85 Li-like 
ions with 8 < Z < 92; all transitions among the 3s). 3P3 2, 343 /2 


and 3ds j;2 levels and from them to all nij levels with n=4 and 5 in 
the 71 Na-like ions with 22 < Z < 92; and all transitions among 
4s), 4p). 4P3 2, 4032, 4d5/2, 4f5;2 and 4f7;2 levels and from 


them to all nij levels with n=5 in the 33 Cu-like ions with 60 < Z < 
92. Also the program has been extended to give cross-sections for 
excitation to specific magnetic sublevels of the target ion by an 
electron beam and very recently it has been extended to give rela- 
tivistic distorted wave cross sections for ionization of highly 
charged ions by electron impact. 


1948 (GSI-91-20) Capture of quasi-free electrons into 
highly charged heavy ions. Stoehiker, T. Gesellschaft fuer Schw- 
erionenforschung mbH, Darmstadt (Germany); Giessen Univ. 
(Germany). Fachbereich 13 - Physik. Jun 1991. 143p. (in German). 
Order Number DE92727175. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this thesis the electron capture processes into medium-heavy 
hydrogen-like ions are systematically studied. Hereby mainly the 
study of capture processes of quasi-free electrons, REC and RTE 
(radiative electron capture, resonant transfer and excitation) is pur- 
sued. Additionally, for the first time the measurement of a further 
charge-changing mechanism of quasi-free electrons could be per- 
formed, of the resonant two-electron capture at simultaneous 
projectile excitation. The study of the radiative electron capture from 
molecular hydrogen into H-like Ge*"* ions is pursued in the energy 
range between (1/8) < n < (1/4). Beyond in the KLL resonance of 
K the study of the resonant electron capture is pursued. The 
study of the resonant two-electron capture at simultaneous excita- 
tion is pursued for the collisional system Ge*'*+—Ne. (orig/HSI). 


1949 (GSI-91-28) Dynamics of the single and double ion- 
ization of helium in fast proton collisions. Doerner, R. (Frankfurt 
Univ. (Germany). Inst. fuer Kernphysik); Schmidt-Boecking, H.; Ull- 
rich, J. Gesellschaft fuer Schwerionenforschung mbH, Darmstadt 
(Germany). Aug 1991. 175p. (in German). Order Number 
DE92727467. Source: OSTI; NTIS (US Sales Only); INIS. 

A new experimental approach, designed to measure differential 
ionisation and electron capture cross sections for relativistic heavy 
ion beams, has been developed and was used to investigate 
dynamic mechanisms of Helium single and double ionisation in col- 
lisions with fast protons. Detailed insight into the dynamics of the 
ionisation process has been obtained. The experimental results 
prove, that the many-body momentum exchange between all parti- 
cles involved, the projectile and target nucleus as well as the 
emitted electrons, has to be incorporated in order to correctly de- 
scribe the ionisation collision dynamics. For the proton on Helium 
collision system the transverse momenta of projectile and recoil-ion 
were found to be of comparable magnitude only for very close col- 
lisions and large scattering angles above 1 mrad, which contribute 
less than 3% to the total ionisation cross section. (orig/HSI). 


1950 (IC—90/436) Semiempirical calculations of the elec- 
tronic structure in lonic crystals. Wang Jiaxin (International 





ERA Vol. 17, No. 1 305 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 





Centre for Theoretical Physics. Trieste (Italy)); Wan Liangfeng. In- 
ternational Centre for Theoretical Physics. Trieste (Italy). Dec 1990. 
8p. Order Number DE92603702. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Calculations of the electronic structure in ionic crystals with and 
without defects were performed using the standard molecular orbit 
CNDO/INDO program for molecular calculation but some important 
modifications and parameters optimization have been adopted to 
be suited to the ionic crystal condition. The calculated results, such 
as the width of valence bands and band gap, ground levels of per- 
fect ionic crystals and F colour center in LIF, are listed and 
compared with previous results in our knowledge. (author). 11 refs, 
1 fig., 3 tabs. 


1951 (I\C-91/67) A semiclassical approach tor two-color 
tour-mode solid-state superfluorescence. Lambruschini, C.L.P. 
International Centre for Theoretical Physics, Trieste (Italy). May 
1991. 16p. Order Number DE92603704. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A model! for multilevel superfluorescence is presented. By using 
a parametric solution of this model we explain basic features in the 
two-color solid-state superfluorescence experiments of Florian, 
Schwan and Schmid. (author). 23 refs. 


1952 (I1C-91/85) The hydrogen atom as an antenna. Re- 
tarded radiation field and spontaneous emission. Barut, A.O. 
(International Centre for Theoretical Physics, Trieste (Italy)); Blaive, 
B. International Centre for Theoretical Physics, Trieste (Italy). May 
1991. 19p. Order Number DE92603705. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have evaluated explicitly from the current of the electron in a 
nonstationary superposition state the near and far potentials and 
fields, then the radiated flux, and with it, the rate of spontaneous 
emission with retardation. The Schroedinger current gives a power 
which is 4 times smaller than the observed rate of spontaneous 
emission because the spin degrees of freedom are not included. 
(author). 16 rets. 


1953 (IC-91/91) Molecular dynamics investigation of 
tracer diffusion in a simple liquid. Ould-Kaddour, F. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)); Barrat, J.L. 
International Centre for Theoretical Physics, Trieste (Italy). May 
1991. 24p. Order Number DE92603706. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Extensive Molecular-Dynamics (MD) simulations have been car- 
ried out for a model trace-solvent system made up of 100 solvent 
molecules and 8 tracer molecules interacting through truncated 
Lennard-Jones potentials. The influence of the size ratio between 
solute and solvent, of their mass ratio and of the solvent viscosity 
on the diffusivity of a small tracer were investigated. Positive devia- 
tions from a Stokes-Einstein behaviour are observed, in qualitative 
agreement with experimental observations. It was also observed 
that as tracer and solvent become increasingly dissimilar, their re- 
spective dynamics becomes decoupled. We suggest that such 
decouplings can be interpreted by writing their mobility of the tracer 
as the sum of two terms, the first one arising from a coupling be- 
tween tracer dynamics and hydrodynamics modes of the solvent, 
and the second one describing jump motion in a locally nearly 
frozen environment. (author). 17 refs, 4 figs, 6 tabs. 


1954 (IC—91/180) Positron annihilation near fractal sur- 
faces. Lung, C.W. (international Centre for Theoretical Physics, 
Trieste (Italy)); Deng, K.M.; Xiong, L.Y. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1991. 5p. Order Number 
DE92603724. Source: OSTI; NTIS (US Sales Only); INIS. 

A model for positron annihilation in the sub-surface region near a 
fractal surface is proposed. It is found that the power law relation- 
ship between the mean positron implantation depth and incident 
positron energy can be used to measure the fractal dimension of 
the fractal surface in materials. (author). 10 refs, 2 figs. 


1955 (IC—91/183) Effects of probability of reaction on 
annihilation reactions in one dimension. Braunstein, L. (Univer- 
sidad Nacional de Mar del Plata, Funes, Mar del Plata (Argentina). 
Dept. de Fisica); Martin, H.O.; Grynberg, M.; Roman, H.E. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 8p. 


Order Number DE92603725. Source: OSTI: NTIS (US Sales Only): 
INIS. 

We report Monte Carlo simulation of annihilation reactions A + A 
— 0 in a one-dimensional lattice. In the model, the particles per- 
form a random walk and can react (occupy the same site and 
annihilate) with a probability of reaction p < 1. When p << 1, the 
density of A particle decays at intermediate times as p(t) ~ t~7, 
after an initial plateau at short times. The exponent + is non- 
universal and depends only on p, 1/2 < y < 1. Both the 
diffusion-controlled and the reaction-controlled reactions limits are 
recovered when p=1 and p — 0, respectively. These results should 
be relevant for annihilation reactions taking place on effectively 
low-dimensional substrates of spectral dimension ds < 2 such as 
rough surfaces, porous media and ramified structures. (author). 10 
refs, 2 figs, 1 tab. 


1956 (IC-91/185) Thermoluminescence in KBr:D electron 
irradiated at room temperature. Paredes Campoy, J.C. (Universi- 
dad Nacional de Ingenieria, Lima (Peru)); Lopez Carranza, E. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1991. 11p. Order Number DE92603703. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The thermoluminescence of KBr:D samples electron irradiated at 
room temperature after thermal annealing at 673 K for 1 hour have 
been studied in the temperature range 360-730 K. The experimen- 
tal TL-curve was discomposed by computer analysis in seven 
overlapping TL peaks, giving for them the order of the kinetics of 
thermal stimulation, the activation energy, the frequency factor, the 
relative values of the electronic concentration in traps at the initial 
heating temperature and the temperature at the maximum of the 
peak. (author). 18 refs, 1 fig., 3 tabs. 


1957 (INIS-mf-12970, pp. 127) Epithermal eftects in the 
muor-catalyzed deuterium-tritium fusion. Jeitier, M. (Oesterre- 
ichische Akademie der Wissenschaften, Vienna (Austria)). Graz 
Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. TRITIUM/muonic molecules; 
MUON-CATALYZED FUSION; NEUTRONS; REACTION KINET- 
ICS; TRITIUM 


1958 (INIS-mf—12970, pp. 128) Experimental investigations 
on muon-catalyzed fusion in D-T-mixtures. Ackerbauer, P. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria)). 
Graz Univ. (Austria). 1991. 188p. (in German). (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual convention 
of the Austrian physical society, September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. DEUTERIUM/muon-catalyzed 
fusion; TRITIUM/muon-catalyzed fusion; DEUTERIUM; MIXTURES; 
QUANTITY RATIO; REACTION KINETICS; TRITIUM 


1959 (INIS-mf-12970, pp. 127) The smallest uranium 
molecules. Eder, G. (Technische Univ., Vienna (Austria). Inst. fuer 
Experimentelle Kernphysik). Graz Univ. (Austria). 1991. 188p. (In 
German). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HEAVY ION REACTIONS/ 
collisions; URANIUM/molecules; ELECTRONS; COLLISIONS; 
MOLECULAR MODELS; PAIR PRODUCTION; URANIUM; 
MOLECULES 


1960 (INIS-SU-285(T.1.), pp. 15) Electronic structure and 
energetic parameters of (Me"*[CO,°-])"-2 clusters at carbon 
surface in electric field. Solov'ev, V.V. (Poltavskij Inzhenerno- 
Stroitel'nyj Inst., Poltava (Ukrainian SSR)); Davidenko, L.P.; 
Shapoval, V.I.; Kushkhov, Kh.B. AN Ukrainskoj SSR, Kiev 
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(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/electronic _ structure; 
CARBON; CARBONATES; ELECTRIC FIELDS; ELECTRODES; 
LCAO METHOD; SURFACES 


1961 (INIS-SU—285(T.1.), pp. 154) Account of correlation 
effects in ion-molecular complexes. Pinchuk, V.M. (Kievskij Po- 
litekhnicheskij Inst., Kiev (Ukrainian SSR)). AN Ukrainskoj SSR, 
Kiev (Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; 
Ministerstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvenny} Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BERYLLIUM COMPLEXES/binding energy; AM- 
MONIA; CHEMICAL BONDS; ELECTRON CORRELATION; 
HYDROFLUORIC ACID; HYDROGEN; IONS; LCAO METHOD; 
MOLECULES; NITROGEN; WATER 


1962 (IPNO-DRE-90-24) J/Y production in p-p, p-nucleus 


and nucleus-nucleus collisions. Gerschel, C. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1990. 13p. (CONF- 


9010320—-: International workshop on quark gluon plasma 
signatures, Strasbourg (France), 1-4 Oct 1990). Order Number 
DE92730097. Source: OSTI; NTIS (US Sales Only). 

Results about J/¥ production are reviewed. A strong suppres- 
sion of J/Y relative to dimuons in the mass continuum is observed 
in central collisions induced by O and S ions. To the present level 
of precision of the experiments, it is not clear whether the effect re- 
sults from the formation of a transient quark-gluon plasma phase 
or if it is a mere extrapolation of nuclear effects observed in p- 
nucleus collisions. 


1963 (IPPCZ-302) D.C.-arc plasma generator for nonequi- 
librium plasmachemical processes. Kvaltin, J. Ceskosiovenska 
Akademie Ved, Prague (Czechoslovakia). Ustav Fyziky Plazmatu. 
Jun 1990. 16p. Order Number DE92603727. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The analysis is made of the conditions for generation of nonequi- 
librium plasma in a plasmachemical reactor, and the design is 
described of a d.c. arc plasma generator based on the integral cri- 
terion. Results of measuring potentials on the plasma column of 
this generator are presented. (author). 


1964 (IS-T-1583) Theoretical study of the structure, ener- 
getics, and dynamics of silicon and carbon systems using 
tight-binding approaches. Xu, Chunhui. Ames Lab., IA (United 
States). 25 Oct 1991. 79p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE92002695. Source: OSTI; NTIS; INIS; GPO Dep. 

Semiempirical interatomic potentials are developed for silicon 
and carbon by modeling the total energy of the system using tight- 
binding approaches. The parameters of the models were obtained 
by fitting to results from accurate first-principles Local Density 
Functional calculations. Applications to the computation of phonons 
as a function of volume for diamond-structured silicon and carbon 
and the thermal expansions for silicon and diamond yields results 
which agree well with experiment. The physical origin of the nega- 
tive thermal expansion observed in silicon is explained. A 
tight-binding total energy model is generated capable of describing 


carbon systems with a variety of atomic coordinations and topolo- 
gies. The model reproduces the total energy versus volume curves 
of various carbon polytypes as well as phonons and elastic con- 
stants of diamond and graphite. The model has also been used in 
the molecular-dynamics simulation of the properties of carbon clus- 
ters. The calculated ground-state geometries of small clusters 
(C2—C19) correlates well with results from accurate quantum chemi- 
cal calculations, and the structural trend of clusters from C2 to Ceo 
are investigated. 67 refs., 19 figs. 


1965 (LA-12202-T) A new search for conversion of muo- 
nium to antimuonium. Matthias, B.E. Los Alamos National Lab., 
NM (United States). Oct 1991. 231p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92002129. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Yale Univ., New Haven, CT. 

To search for conversion of muonium (M = y*te-) to antimuo- 
nium (M = »~e*) with very low background, a new signature was 
implemented that required the time-coincident detection of the de- 
cay e~(< 53 MeV) with the atomic e*(~ 13 eV) from decay of an 
M atom. A 20 MeV/c u* beam was stopped in a 9 mg/cm* SiO, 
powder target. Muonium, formed in the powder, diffused into a 
vacuum region at thermal velocities and was observed for a coinci- 
dence of M decay products. Any decay e~ was charge and 
momentum analyzed in a dipole magnet and tracked by an array of 
MWPCs; any atomic e* was electrostatically collected, accelerated 
to 5.7 keV, and magnetically transported to a microchannel plate 
detector. To calibrate the signature, M was observed for the first 
time by coincidence of its decay e* and its atomic e~. A maximum 
likelihood analysis of the position distribution of decay origins finds 
no M events and less than 2 at 90% confidence. This places an 
upper limit on the conversion probability per atom of SM < 6.5 x 
10-7 (90% C.L.), which corresponds to an upper limit of GyM < 
0.16 Gp (90% C.L.) on the effective coupling constant for a (V - A) 
conversion coupling. In a class of left-right symmetric models, the 
value of GyM may be in this range. 116 refs., 45 figs., 10 tabs. 


1966 (SAND-91-2096C) Intertering optical interactions: 
Phase sensitive absorption. Chen, Ce (Purdue Univ., Lafayette, 
IN (United States). School of Electrical Engineering); Yin, Yi-Yian; 
Elliott, D.S.; Smith, A.V. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9108170—-1: NATO advanced research workshop on coherence 
phenomena in atoms and molecules in laser fields, Toronto 
(Canada), Aug 1991). Order Number DE92000795. Source: OSTI; 
NTIS; GPO Dep. 

Interference effects have been especially important in the devel- 
opment of new frontiers in physics. In this paper we will discuss a 
relatively new type of interference in laser-atom interactions, and 
our experimental studies of its properties, limitations, and applica- 
tions. The interference which we have been studying is between 
different optical processes which can individually lead to the excita- 
tion of the same atomic or molecular state. This interference has 
been identified as the cause of the suppression of multiphoton ex- 
citation of various atomic species when the density of the nonlinear 
medium is relatively high. The experiments we will discuss here 
can be extended in many new directions, including studies of prop- 
agation effects in nonlinear optical media, control of reaction 
products in laser induced ionization or dissociation, or control of 
photoelectron angular distributions. 20 refs., 7 figs. 


1967 (UCRL-ID-107966) Polarizability corrections in stim- 
ulated Raman propagation. Shore, B.W.; Johnson, M.A.; Lowder, 
S. Lawrence Livermore National Lab., CA (United States). 30 
Jul 1991. 40p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE92002272. Source: OSTI; NTIS; INIS; GPO Dep. 

Traditional descriptions of stimulated Raman scattering relate the 
various Stokes and anti-Stokes fields to the incident pump field by 
means of a polarizability (tensor). This description is usable for 
pulsed radiation but it fails when the pump carrier frequency coin- 
cides with a resonant frequency of the medium. We here describe 
a simple procedure for correcting the traditional polarizability 
approximation for pulse envelopes so as to account for effects of fi- 
nite pump bandwidth. The correction amounts to the introduction of 





ERA Vol. 17, No. 1 307 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 





an auxiliary field envelope that incorporates pump dispersion. We 
apply this procedure to the equations for a degenerate, Doppler 
broadened ensemble of three-level atoms, in which the uppermost 
(virtual) level is close to resonance with the pump carrier fre- 
quency. This system becomes a two-level Raman system, but with 
a correction to the Raman Hamiltonian and the propagation equa- 
tion. The plane-wave propagation equations presented include 
dispersive as well as Raman effects, and allow arbitrary combina- 
tions of field polarizations. We comment on several incidental 
aspects of Raman propagation, including dynamic Stark shifts, 
sublevel averages and fluence equations. 


1968 (UCRL-ID—107967) Some general properties of stim- 
ulated Raman propagation with pump depletion, transiency 
and dispersion. Shore, B.W.; Lowder, S.; Johnson, M.A. 
Lawrence Berkeley Lab., CA (United States). 2 Aug 1991. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE92002630. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This note considers some of the properties of the Stokes pulse 
that grows from a specified seed pulse in the presence of a strong 
pump pulse as it propagates through a dispersive atomic vapor. 
We first present an generic dimensionless form for the coupled 
equations that govern the propagation of pump and Stokes fields 
or collinear plane-wave pulses. By treating the two fields we permit 
pump depletion. We include transient atomic response (as embod- 
ied in the Raman coherence), but neglect changes in atomic 
populations. (Thus our equations pertain to the regime in which 
atoms are more numerous than photons). The equations employ a 
gain length, a dispersion time 7y,, and a Raman coherence time 
(or memory time) tR as basic parameters: these two times, to- 
gether with a single-photon stationary-atom detuning A, subsume 
the details of a particular atomic Raman transition and particular 
operating conditions. (The effects of Doppler shifts enters the 
equations through the coherence time). We discuss some general 
properties of these generic Raman propagation equations, and 
present illustrations of their solutions in the absence of dispersion. 
We comment on departures from exponential growth. We than 
show examples of behavior when dispersion is present and the 
pump pulse has a bandwidth that exceeds the transform limit. The 
illustrations presented here do not pertain to any specific atom (i.e. 
specific wavelengths and oscillator strengths) or to specific experi- 
mental conditions (i.e. number densities and pulse intensities). To 
permit the connection between the present generic results and par- 
ticular experiments we conclude by providing expressions for the 
gain length and dispersion time in terms of atomic number density, 
polarizabilities, oscillator strengths, statistical weights, transition fre- 
quencies, and polarization directions. 11 figs. 


1969 (UCRL-JC—107742) Dielectronic recombination mea- 
surements of highly-charged heliumlike and neonlike ions 
using an electron beam ion trap. Schneider, M.B. (Lawrence 
Livermore National Lab., CA (United States)); Knapp, D.A.; Beiers- 
dorfer, P.; Chen, M.H.; Scofield, J.H.; Bennett, C.L.; DeWitt, D.R.; 
Henderson, J.R.; Lee, P.; Marrs, R.E.; Schneider, D.; Levine, M.A. 
Lawrence Livermore National Lab., CA (United States). [1991]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ;AC03-76SF00098. (CONF-9108105-3: 
8. topical conference on atomic processes in plasmas, Portland, 
ME (United States), 25-29 Aug 1991). Order Number DE92002163. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The electron beam ion trap (EBIT) at LLNL is a unique device 
designed to measure the interactions of electrons with highly- 
charged ions. We describe three methods used at EBIT to directly 
measure the dielectronic recombination (DR) process: the intensity 
of the stabilizing x-rays is measured as a function of electron beam 
energy; the ions remaining in a particular ionization state are 
counted after the electron beam has been held at a fixed electron 
energy for a fixed time; and high-resolution spectroscopy is used to 
resolve individual DR satellite lines. In our discussions, we concen- 
trate on the KLL resonances of the heliumlike target ions (V2"* to 
Ba™), and the LMM resonances of the neonlike target ions (Xe“4+ 
to Th®°*). 12 refs., 8 figs. 


1970 (UCRL-JC—108101) Ab initio calculations on colli- 
sions of low energy electrons with polyatomic molecules. 


Rescigno, T.N. Lawrence Livermore National Lab., CA (United 
States). 1 Aug 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-910746—4: 
17. international conference on the physics of electronic and 
atomic collisions, Brisbane (Australia), 10-16 Jul 1991). Order 
Number DE92001822. Source: OSTI; NTIS; INIS; GPO Dep. 

The Kohn variational method is one of simplest, and oldest, 
techniques for performing scattering calculations. Nevertheless, a 
number of formal problems, as well as practical difficulties associ- 
ated with the computation of certain required matrix elements, 
delayed its application to electron—molecule scattering problems for 
many years. This paper will describe the recent theoretical and 
computational developments that have made the “complex” Kohn 
variational method a practical tool for carrying out calculations of 
low energy electron—molecule scattering. Recent calculations on a 
number of target molecules will also be summarized. 41 refs., 7 
figs. 
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1971 (ANL/CP-73509) Evaluation of a higher order differ- 
encing method for the solution of the fluid flow equations. 
Tzanos, C.P. Argonne National Lab., IL (United States). [1991]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-911107-32: Winter meeting of 
the American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE92001909. Source: 
OSTI; NTIS; GPO Dep. 

For the numerical solution of the transport equations that de- 
scribe the convection and diffusion of various physical quantities 
(e.g., momentum, heat, material concentrations), first-order upwind 
schemes are widely used. These schemes are simple and give 
physically plausible solutions. However, due to false diffusion, at 
high Peclet or Reynolds numbers, their accuracy on practical 
meshes is poor. On the other hand, at these numbers, central dif- 
ference schemes and Galerkin finite-element methods require a 
fine mesh to eliminate spurious spatial oscillations. A higher order 
differencing method was recently presented by Tzanos that even 
with a coarse mesh produces oscillation-free solutions and of supe- 
rior accuracy than those of the upwind scheme. This method has 
been successfully tested for the solution of the heat transfer 
equations with a known flow field, and for the solution of the in- 
compressible fluid flow equations in the vorticity-stream function 
formulation. In this work this method was evaluated for the solution 
of the incompressible fluid flow equations in their primitive-variables 
(velocities, pressure) formulation. The flow in a square cavity was 
used as a test problem. 6 refs., 1 tab. 


1972 (CONF-9108127-2) The relaxation of the second 
moments in rapid shear flows of smooth disks. Louge, M.Y. 
(Cornell Univ., Ithaca, NY (United States). Sibley School of Me- 
chanical and Aerospace Engineering); Jenkins, J.T.; Hopkins, M.A. 
Cornell Univ., Ithaca, NY (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88947 ;AC22-91PC90183. From 2. U.S.-Japan seminar on 
micromechanics of granular materials; Syracuse, NY (United 
States); 4-10 Aug 1991. Order Number DE92000408. Source: 
OSTI; NTIS; GPO Dep. 

This paper compares the results of numerical simulations for two- 
dimensional, rapid, homogeneous shear flows of identical, smooth, 
inelastic disks with the predictions of Jenkins and Richman [JFM 
192, 313-328 (1988)] for the relaxation of the second moments of 
the velocity distribution function following a homogeneous, but 
anisotropic disturbance of their steady values. For nearly elastic 
disks, the time-history of the relaxation is in excellent agreement 
with the theory in both its dense and dilute limits. However, devia- 
tions are observed in the case of inelastic particles. 2 refs., 8 figs. 


1973 (DOE/ER/13801-T1) [Parameterization of intermit- 
tant turbulence and the vorton method]: Final report. Novikov, 
E. California Univ., San Diego, La Jolla, CA (United States). Inst. 
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for Nonlinear Science. [1991]. 8p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract FG03-87ER13801 
Order Number DE92000758. Source: OSTI: NTIS: GPO Dep 

The main mechanism of three-dimensional turbulent flow is the 
stretching of vortex filaments and self-amplification of vorticity field. 
Stretching eventually leads to vortex reconnections and strong dis- 
sipation of energy in the areas of reconnections — which are 
manifestations of intermittency. An example of vortex breakdown 
and reconnection is the shedding of vortex rings trom the 
horseshoe-like vortices in a boundary layer. Another example is the 
transformation of vortex ring into horseshoe vortex during the 
oblique interaction with a boundary in shear flow. Vortex events of 
this kind probably make a significant contribution to momentum 
and heat transport in turbulent boundary layers. Analogous events 
in the atmospheric boundary layer cause aircraft accidents. Vortex 
reconnections occur also in a free flow far from the boundary, for 
example, an elliptic vortex ring splits into two deformed vortex 
rings. Another example is Grow instability of two perturbed 
antiparallel vortex filaments. An example of successive vortex re- 
connections is merging and subsequent splitting of vortex rings. 
Generally, successive vortex reconnections can be considered as a 
manifestation of the energy transport from large scale to small 
scale motions in three-dimensional turbulent flows and can be used 
in statistical description of turbulence. 


1974 (DOE/ER/25073-T1) Analysis, scientific computing 
and fundamental studies in fluid mechanics: Summary report 
No. 15, April 1, 1990—March 31, 1991. Keller, H.B.; Saffman, P.G. 
California Inst. of Tech., Pasadena, CA (United States). Dept. of 
Applied Mathematics. [1991]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG03-89ER25073. Order 
Number DE92001629. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on work in the following areas: vortex dy- 
namics and turbulence, fingers and bubbles in Hele-Shaw cells 
and unbounded fluid, vortex reconnection, pattern selection in so- 
lidifying systems, Richtmyer-Meshkov instability, Wavy-Taylor 
vortex flows, high reynolds number laminar flows, and lastly nu- 
merical analysis and dynamical systems. (GHH) 


1975 


(LA-UR-91-3374) Interpolating dynamical systems: 
Applications to experimental data analysis. Ecke, R.E. Los 
Alamos National Lab., NM (United States). [1991]. 8p. Sponsored 


by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9110200-3: 1. experimental chaos con- 
ference, Arlington, VA (United States), 1-3 Oct 1991). Order 
Number DE92002546. Source: OSTI; NTIS; GPO Dep. 

Experimental data from Rayleigh-Benard corivection is used to 
demonstrate new techniques in data analysis. The data, in the 
form of Poincare sections, are fit to a map of the plane as a func- 
tion of a system control parameter. This provides a very useful 
method for interpolating experimental low-dimensional dynamical 
systems. The fitted map can then be studied using numerical bifur- 
cation methods or other nonlinear dynamics analysis techniques. 
16 rets., 3 figs., 1 tab. 


1976 (SAND-91-1824C) Electrical characterization of rtf 
plasmas. Miller, P.A. Sandia National Labs., Albuquerque, NM 
(United States). 1 Aug 1991. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9110234—1: SPIE meeting on advanced techniques for inte- 
grated circuit processing, San Jose, CA (United States), Oct 1991). 
Order Number DE92000822. Source: OSTI; NTIS; GPO Dep. 
Radio-frequency (rf) electrical sources are commonly used to 
generate plasmas for processing of industrial materials and for re- 
lated experimental work. Published descriptions of such plasmas 
usually include generator-power measurements, and occasionally 
include plasma dc-bias measurements. One or both of these quan- 
titites are also used in industrial feedback ccontrol systems for 
setpoint regulation. Recent work at Sandia an elsewhere with an 
experimental rf discharge device (the “GEC RF Reference Cell”) 
has shown that power and dc-bias levels are often insufficient in- 
formation for specifying the state of the plasma. The plasma can 
have nonlinear electrical characteristics that cause harmonic gener- 
ation, and the harmonic levels can depend sensitively on the 
impedance of the external circuitry at harmonic frequencies. Even 


though the harmonics may be low in amplitude. they can be di- 
rectly related to large changes in plasma power and to changes in 
optical emission from the plasma. Consequently. in order for a 
worker to truly master the plasma-generation process. it is neces- 
sary to understand. measure. and control electrical characteristics 
of the plamsa. In this paper we describe technique that have been 
developed from work with the Reference Cell for making electrical 
measurements on rf plasmas, and we describe surprising observa- 
tions of harmonic behavior. 10 refs., 4 figs 
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1977 (BNL-46653) Chiral Lagrangians and the SSC. Daw- 
son, S. Brookhaven National Lab., Upton, NY (United States). Sep 
1991. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9108175—2: 15. 
Johns Hopkins workshop on current problems in particle theory, 
Baltimore, MD (United States), 26-28 Aug 1991). Order Number 
DE92002094. Source: OSTI; NTIS; INIS; GPO Dep. 

In the event that the SSC does not observe any resonances 
such as a Higgs boson or a techni-rho meson, we would like to 
know if the SSC can still discover something about the nature of 
the electroweak symmetry breaking. We will use chiral Lagrangian 
techniques to address this question and analyze their utility for 
studying events containing W and Z gauge bosons at the SSC. 20 
refs., 4 figs. 


1978 (BNL-46715) The qq meson states with JP° = 2+ 
and 0**. Longacre, R.S. Brookhaven National Lab., Upton, NY 
(United States). 26 Sep 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-910864—2: 4. international conference on hadron spec- 
troscopy, College Park, MD (United States), 12-16 Aug 1991). 
Order Number DE92002089. Source: OSTI; NTIS; INIS; GPO Dep. 

The lowest mesons made up of a light quark and a strange 
quark produced from a K beam show a good agreement with ex- 
pectations of the quark model. This good agreement leads to the 
prediction of the light isoscalar and isovector states and the 
isoscalar sS states. Except for one mystery The X(1590) the 2** 
states seems to be well described by the expected ideally mixed 
qq states up to 2. 0 GeV. Above 2.0 GeV a new degree of free- 
dom seems to be excited with respect to the breakdown of the OZ! 
rule in production of 2** resonances that decay into ¢¢. This is to 
be contrasted with the situation for the O** isoscalar states which 
seems to show a new degree of freedom for its mesons in its 
ground state. One might conclude that since the O** glueball is 
predicted by lattice calculations to be degenerate with the s§ O** 
meson, that the very unusual assortment of isoscalar O** mesons 
are due to glueball mixing. 


1979 (BNL-52262, pp. 157-167) Total and elastic pp cross 
sections at RHIC. Guryn, W. (Brookhaven National Lab., Upton, 
NY (United States)); Sakitt, M.; Sambamurti, A.; Lee, S.Y.; Majew- 
ski, S. Brookhaven National Lab., Upton, NY (United States). 
[1990]. DOE Contract AC02-76CH00016. (CONF-900772-: 4. 
workshop on experiments and detectors for a relativistic heavy ion 
collider, Upton, NY (United States), 2-7 Jul 1990). In Fourth work- 
shop on experiments and detectors for a relativistic heavy ion 
collider. 442p. Order Number DE91004920. Source: OSTI; NTIS; 
INIS. 

The authors have examined the feasibility of studying elastic 
proton-proton (pp) scattering at ,/s = 500 GeV, in the small angle 
scattering hall at RHIC. The requirements for the intersection re- 
gion and the detector are described. The lattice configuration and 
the angular coverage of the detector will allow the simultaneous 
study of all three regions that characterize elastic scattering, 
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namely the Coulomb dominated region, the Coulomb-hadronic in- 
terterence region and the hadronic dominated region 


1980 (CEA-CONF—-10411) Search for a resonant structure 
in inclusive Cu (p,..”*O) reactions between 300 and 400 MeV. 
Julien, J. CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire. 1989. 4p. 
(CONF-8911165—: International seminar on intermediate energy 
physics (INES-89). Moscow (USSR). 27-30 Nov 1989). Order Num- 
ber DE92716436. Source: OSTI: NTIS (US Sales Only). 

The results of the inclusive reactions Cu (p.7*)X and Cu (p.7°)X, 
carried out in the Saturne accelerator facility and using a pion de- 
tector. are discussed. Experiments with carbon targets were also 
performed. The variation of the ratio (R) between lower and higher 
energy pion yields are analyzed and show that the width of the 
structure is about 5 MeV for copper. No enhancement is observed 
at 350 MeV for carbon. In the neutral pion experiment. the R value 
is roughly constant for forward direction. except at 355 and 360 
MeV. The results do not allow to conclude about the existence of a 
narrow structure around the proton incident energy of 350 MeV. 


1981 (CEA-LNS-PH-91-11) Rate and spectrum of 7 — 
7°~+-+. Picciotto, C. Laboratoire National Saturne - Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 1991. 10p. Or- 
der Number DE92730055. Source: OSTI; NTIS (US Sales Only). 

The rate and invariant two-photon mass spectrum are calculated 
for the decay 7 — 7°+-+. Contributions from internal vector mesons 
and kaon loop are considered, with the latter having a small but 
noticeable effect. We find T (7 — 7°+-) = 0.3 - 0.4 eV, signifi- 
cantly lower than the latest experimental result. 


1982 (CMU-HEP-91-19) Review of semileptonic charm 
decays. Potter, D.M. Carnegie-Melion Univ., Pittsburgh, PA (United 
States). Dept. of Physics. [1991]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76ER03066. 
(CONF-9107172-4: 15. joint international lepton photon symposium 
at high energies and European Physical Society (EPS) conterence 
on high energy, Geneva (Switzerland), 25 Jul - 1 aug 1991). Order 
Number DE92002725. Source: OSTI; NTIS; INIS; GPO Dep. 

The experimental status of D° and D* semileptonic decays is re- 
viewed and compared to model predictions. Topics covered are the 
form factor pole mass and decay rate for D — K\iv, the decay rate 
and form factor ratios for D — K*l, and, finally, the issue of 
modes other than Klv and K‘lv. 4 refs., 5 tabs. 


1983 (CMU-HEP-—91-20) [Experimental and theoretical 
basic research in high energy physics]: Technical progress re- 
port. Carnegie-Mellon Univ., Pittsburgh, PA (United States). 1 Apr 
1991. 80p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76ERO3066. Order Number 
DE92002770. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the measurement of charm and b decays 
via hadronic production in a hybrid emulsion spectrometer, quan- 
tum chromodynamics, quantum electrodynamics, weak interactions, 
and cosmological applications. (LSP) 


1984 


(CONF-910864—4) Two-photon couplings of quarko- 
nia with arbitrary angular momenta. Barnes, T. (Oak Ridge 
National Lab., TN (United States)). Oak Ridge National Lab., TN 
(United States). [1991]. 6p. Sponsored by USDOE, Washing- 


ton, DC (United States); Tennessee State Government, 
Nashville, TN (United States). DOE Contract AC05-840R21400 
;FG05-91ER40627. Contract R01-1062-32. (ORNL-CCIP-91- 
28;UTK-91-10). From 4. international conference on hadron 
spectroscopy; College Park, MD (United States); 12-16 Aug 1991. 
Order Number DES2002328. Source: OSTI; NTIS; INIS; GPO Dep. 
The observation of a large -yy width for the 'D2 aq state 22(1670) 
suggests that the +-y couplings of many orbitally-excited light qq 
states may be experimentally accessible. In this talk we present +-y 
helicity amplitudes for qq states with general angular momenta ‘|, 
and 34, and note some relations and selection rules that may be 
useful in spectroscopic classification of orbital excitations. 14 refs. 


1985 (DESY-—91-066) The measurement of D,* and D* 
meson decays into K*tanti K*°. Albrecht, H. (Deutsches 


Elektronen-Synchrotron (DESY}. Hamburg (Germany)):  Ehrlich- 
mann. H.: Hamacher. T.: Krueger. A.: Nau. A. Nippe. A: 
Reidenbach. M.: Schaefer. M.: Schroeder. H.: Schulz. H.D.: Se- 
fkow, F.: Wurth. R.: Appuhn. R.D.: Hast. C.: Herrera. GARGUS 
Collaboration. Deutsches Elektronen-Synchrotron (DESY). Ham- 
burg (Germany). Jun 1991. 18p. Contract BMFT 054D051P;BMFT 
O54ER12P:BMFT O55HD21P:BMFT O54KA17P Order Number 
DE92721795. Source: OSTI: NTIS (US Sales Only): INIS. 

Using the ARGUS detector at the e*e~ storage ring DORIS I! at 
DESY, we have observed the decays D* -K~K°x*x* and D.* — 
K~Kx*x*. The branching ratios were determined to be BR(D* — 
K~K°x*x*)=(1.0+0.5—0.3)% and BR(D.* — K~K°rtx*)/BR(D.* 
— o7*)=1.2—0.2+0.2. These decays are found to proceed moety 
via the anti K*® K** decay channel, with BR(D* — anti K* 
K**+)=(2.6+0.8+0.7)% and BR(D,* — anti K*® K**+)/BR(D.*+ — 
onr*) = 1.6+0.4=0.4. (orig.). 


1986 (DESY-91-067) + decays - An experimental review. 
Kiesling, C. (Max-Planck-institut fuer Physik und Astrophysik, 
Muenchen (Germany)). Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jun 1991. 26p. Order Number DE92721796. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The experimental data on the topological and exclusive decays 
of the + lepton are reviewed. Comparisons of these data reveal an 
inconsistency in the + decay pattern: About 6% of the + decays are 
not accounted for when summing up all measured exclusive decay 
branching ratios. While the various measurements for a given de- 
cay channel are in mutual agreement, a combined analysis of all 
decay channels of the 7 lepton, using the CELLO detector at PE- 
TRA, does not confirm such an inconsistency: The sum of the 
exclusive branching ratios saturates to 100% within better than 2%. 
Moreover, the topological branching ratios measured by the same 
experiment are consistent with the corresponding partial sums from 
the exclusive channels. While most of the exclusive branching 
ratios given by CELLO are in agreement with existing measure- 
ments, the decays t~ — e~anti nv, T~ — 2 ata v, and r~ 
— 1~7°n°v, are larger than the present work averages. All the 
branching ratios mesured by CELLO are in good agreement with 
the expectations from a standard 7 lepton. Preliminary data from 
the ALEPH experiment at LEP confirm the CELLO findings. (orig.). 


1987 (DESY-91-077) First evidence of X_ production in B 
meson decays. Albrecht, H. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany)); Ehrlichmann, H.; Hamacher, T.; 
Krueger, A.; Nau, A.; Nippe, A.; Reidenbach, M.; Schaefer, M.; 
Schroeder, H.; Schulz, H.D.; Sefkow, F.; Wurth, R.; Appuhn, R.D.; 
Hast, C.; Herrera, G.ARGUS Collaboration. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jul 1991. 13p. Contract 
BMFT 054D051P;BMFT 054ER12P;BMFT 055HD21P;BMFT 
054KA17P Order Number DE92727461. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using the ARGUS detector at the e*e~ storage ring DORIS Il at 
DESY, we have obtained the first evidence for B meson decays 
into x< mesons. The inclusive branching ratio for the decay 
B-xe1X was measured to be (1.05+0.35+0.25)% assuming no 
Xe2 Production. In addition, four candidates for the exclusive decay 
B+—x,.;K* have been observed, corresponding to a branching ra- 
tio of (0.19+0.13+0.06)%. (orig.). 


1988 (DOE/ER/03948-23) Selected problems in experi- 
mental intermediate energy physics: Progress report, 
February 1, 1990—January 31, 1991. Mayes, B.W.; Hungerford, 
E.V.; Pinsky, L.S. Houston Univ., TX (United States). Dept. of 
Physics. Sep 1990. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AS05-76ER03948. Order Number 
DE92002427. Source: OSTI; NTIS; INIS; GPO Dep. 

The objectives of this research program are to: investigate fore- 
front problems in experimental intermediate energy physics; 
educate students in this field of research; and, develop the instru- 
mentation necessary to undertake this experimental program. 
Generally, the research is designed to search for physical pro- 
cesses which cannot be explained by conventional models of 
elementary interactions. This includes the use of nuclear targets 
where the nucleus provides a many body environment of strongly 
perturbation of a known interaction by this environment. Unfortu- 
nately, such effects may be masked by the complexity of the many 
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body problem and may be difficult to observe. Therefore, experi- 
ments must be carefully chosen and analyzed for deviations from 
the more conventional models. There were three major thrusts of 
the program; strange particle physics, where a strange quark is 
embedded in the nuclear medium; muon electro-weak decay, 
which involves a search for a violation of the standard model of the 
electro-weak interaction; and measurement of the spin dependent 
structure function of the neutron. 


1989 (DOE/ER/05096-48) [High energy physics): 
Progress report. Bonner, B.E.; Roberts, J.B. Jr. Rice Univ., Hous- 
ton, TX (United States). Bonner Nuclear Labs. 1 Sep 1991. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ASO5-76ER05096. Order Number DE92002617. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An intense analysis effort on the data we obtained in a seven 
month run on E704 last year has produced a flood of new results 
on polarization effects in particle production at 200 GeV/c. We are 
fortunate to be able to report in detail on those results. Our other 
Fermilab experiment, E683 (photoproduction of jets) has been 
delayed an unbelievable amount of time by Fermilab schedule slip- 
pages. It was scheduled and ready for beam two years ago! As 
this report is being written, we have been running for two months 
and are expecting four months of production data taking. In this re- 
port we show some of our preliminary results. In addition we are 
near the end of a six month run on our CERN experiment, NA47 
(SMC) which will measure the spin dependent structure functions 
for the proton and neutron. It is with a sense of relief, mixed with 
pride, that we report that all the equipment which we constructed 
for that experiment is currently working as designed. The random 
coincidence of accelerator schedules has left us slightly dazed, but 
all experiments are getting done and analyzed in a timely fashion. 
As members of the Solenoidal Detector Collaboration, we have 
been preparing for the only currently approved experiment at the 
SSC. Here we report on our scintillating fiber tracker design and 
simulation activities. In addition we report the results of our investi- 
gation of the detector response to heavy Z particles. Since our last 
report, we have joined the DO collaboration with the primary aim of 
contributing to the DO upgrade over the next few years. It is also 
important for us to gain experience in collider physics during the 
period leading up to the SDC turn-on. 


1990 (DOE/ER/40125—27) Indiana University High Energy 
Physics, Task A: Technical progress report, January 1, 1990— 
April 15, 1991. Brabson, B.; Crittenden, R.; Dzierba, A.; Hanson, 
G.; Martin, H.; Marshall, T.; Mir, R.; Mouthuy, T.; Ogren, H.; Rust, 
D.; Teige, S.; Zieminska, D.; Zieminski, A. Indiana Univ., Blooming- 
ton, IN (United States). Dept. of Physics. [1991]. 85p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
84ER40125. Order Number DE92002590. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses research in High Energy Physics under the 
following experiments: Meson spectroscopy at BNL; dimuon pro- 
duction at FNAL; the DO collider experiment at FNAL; the Mark II 
experiment at SLC and PEP; the OPAL experiment at CERN; and 
the superconducting supercollider. 


1991 


(DOE/ER/40125-29) Indiana University High Energy 
Physics Group, Task C: Technical progress report, January 1, 
1991—December 31, 1991. Heinz, R.M.; Mufson, S.L.; Musser, J. 
Indiana Univ., Bloomington, IN (United States). Dept. of Physics. 
[1991]. 53p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC02-84ER40125. Order 
DE92002592. Source: OSTI; NTIS; INIS; GPO Dep. 
The Indiana University High Energy Physics Group, Task C has 
been actively involved in the MACRO experiment at Gran Sasso 
and the SSC experiment L during the current contract year. 
MACRO is a large US-ltalian Monopole, Astrophysics, and Cosmic 
Ray Observatory being built under the Gran Sasso Mountain out- 
side of Rome. Indiana University is in charge of organizing the 
United States software effort. We have built a state-of-the-art two- 
meter spectrophotometer for the MACRO liquid scintillator. We are 
in charge of ERP, the Event Reconstruction Processor online trig- 
ger processor for muons and stellar collapse. We are designing an 
air Cerenkov array to be placed on top of the Gran Sasso. Our 
other activity involves participation in the SSC experiment L. As 


Number 


long-standing members of L we have done proposal writing and 
have worked on important L planning and organization matters. We 
are now doing development work on the L Central Tracker straw 
drift tubes, including gas optimization, readout, and Monte Carlos. 
12 refs., 20 figs., 1 tab. 


1992 (DOE/ER/40315-186) The search for the H dibaryon 
with the BNL 2.0 GeV/c kaon beam. Quinn, B.P. H-particle Col- 
laboration. Carnegie-Melion Univ., Pittsburgh, PA (United States). 
[1991]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER40315. (CONF-9105106—-33: 
Conference on the intersections between particle and nuclear 
physics, Tucson, AZ (United States), 23-29 May 1991). Order 
Number DE92002776. Source: OSTI; NTIS; INIS; GPO Dep. 

The status is given for two experiments being carried out to 
search for evidence of the H dibaryon. BNL experiments E813 and 
E836 will use the new 2 GeV/c kaon beam line. The former has re- 
cently begun data taking. They cover complementary regions of 
mass-sensitivity and promise to provide sensitive tests of the exis- 
tence of the H. 12 refs. 


1993 (DOE/ER/40315—188) Experimental medium energy 
physics: Annual progress report, June 1990—-May 1991. 
Barnes, P.D. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). [1991]. 102p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER40315. Order Number 
DE92002778. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Search for the H 
Dibaryon at the AGS; Hypernuclear Weak Decay Studies at the 
AGS; Relativistic Proton-Nucleus and Heavy lon-Nucleus Collisions 
at the SPS; Hyperon-Antihyperon Production studies at LEAR; Hy- 
peron Photoproduction at CEBAF; Double Lambda Hypernuclei; 
Weak Decay of Light Hypernuclei; and x°/-yDetection with the CMU 
Scintillator Arrays. 


1994 (DOE/ER/40615—1) Non-accelerator particle physics: 
Progress report for period, February 15, 1991-September 15, 
1991. Steinberg, R.|.; Lane, C.E. Drexel Univ., Philadelphia, PA 
(United States). Dept. of Physics. Sep 1991. 49p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
91ER40615. Order Number DE92001857. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The goals of this research are the experimental testing of funda- 
mental theories of physics such as grand unification and the 
exploration of cosmic phenomena through the techniques of parti- 
cle physics. We are working on the MACRO experiment, which 
employs a large area underground detector to search for grand 
unification magnetic monopoles and dark matter candidates and to 
study cosmic ray muons as well as low and high energy neutrinos: 
the vIMB project, which seeks to refurbish and upgrade the IMB 
water Cerenkov detector to perform an improved proton decay 
search together with a long baseline reactor neutrino oscillation ex- 
periment using a kiloton liquid scintillator (the Perry experiment); 
and development of technology for improved liquid scintillators and 
for very low background materials in support of the MACRO and 
Perry experiments and for new solar neutrino experiments. 21 
refs., 19 figs., 6 tabs. 


1995 (FNAL/C—91/168-E) Top physics at CDF. Campagnari, 
C. CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Jun 1991. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03000. (CONF- 
900822-32: 25. IUPAP international conference on high energy 
physics, Singapore (Singapore), 2-8 Aug 1990). Order Number 
DE92001949. Source: OSTI; NTIS; INIS; GPO Dep. 

We present here preliminary results of an extension of our al- 
ready published search for the top quark. The search is based on 
a data sample collected during the 1988-1989 run of the Fermilab 
Tevatron Collider corresponding to an integrated luminosity of 4.4 
pb —'. We find no evidence for top quark production and we estab- 
lish preliminary limits on the t-tbar production cross section as a 
function of the top mass (Miop) in p-pbar collisions at \/s = 1.8 
TeV. Using theoretical expectations for this cross-section, we trans- 
late these limits into a preliminary lower limit for Miop of 89 Gevic? 
at the 95% confidence level. 12 refs., 3 figs. (CL) 
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1996 (FNAL/C—91/235-E) The dijet mass and angular dis- 
tributions at CDF. Fiaugher, B. The CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Sep 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-910881-21: Particles and 
fields '91, Vancouver (Canada), 18-22 Aug 1991). Order Number 
DE92001712. Source: OSTI; NTIS; INIS; GPO Dep. 

The dijet mass and the jijet angular distribution, as measured in 
the CDF detector at the Fermilab Tevatron Collider, are compared 
to leading order (LO) and next-to-leading (NLO) order QCD calcu- 
lations. 5 refs., 1 fig., 1 tab. 


1997 (FNAL/C—91/248-E) Prospects of physics at CDF 
with the SVX. Dell'Agnello, S. The CDF Collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Sep 1991. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9106289—1: 3. topical seminar 
on heavy flavors, S. Miniato (Italy), Jum 1991). Order Number 
DE92001711. Source: OSTI; NTIS; INIS; GPO Dep. 

During next physics run CDF will strongly enhance its heavy 
flavor tagging capabilities with the installation of a silicon vertex de- 
tector (SVX), that will allow precise measurements of secondary 
decay vertices in the plane transverse to the beam (impact param- 
eter resolution ~ 12 yum). We expect this detector to have a 
significant impact on b-physics (crg ~ 350 um) and top search. In 
the following we will discuss CDF prospects for top search and for 
CP violation asymmetry measurements in the B-sector. 16 refs., 5 
figs., 1 tabs. 


1998 (FNAL/C—91/249-E) Inclusive jet cross sections and 
jet shapes at CDF. Wainer, N. CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Sep 1991. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-910881—19: Particles and fields '91, 
Vancouver (Canada), 18-22 Aug 1991). Order Number 
DE92001710. Source: OSTI; NTIS; INIS; GPO Dep. 

The inclusive jet cross section and jet shapes at ,/s = 1.8 TeV 
have been measured by CDF at the Fermilab Tevatron Collider. 
results are compared to recent next-to-leading order QCD calcula- 
tions, which predict variation of the cross section with cone size, as 
well as variation of the jet shape with energy. A lower limit on the 
parameter A,, which characterize a contact interaction associated 
with quark sub-structure is determined to be 1400 GeV at the 95% 
confidence level. 3 refs., 4 figs. 


1999 (FNAL/C—91/250-E) Search for W’ and Z’ at CDF. 
Fuess, T. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Sep 1991. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910881—20: Particles and fields '91, Vancouver (Canada), 
18-22 Aug 1991). Order Number DE92001709. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have searched for heavy charged and neutral vector bosons 
via the decays W’ — ev, W’ — wv, Z’ — yp in pp collisions at ,/s 
= 1.8 TeV, using data taken with the collider Detector at Fermilab. 
The nonobservation of these processes leads to a lower limit (95% 
confidence level) of 520 GeV/c? on the mass of the W’ and of 412 
GeV/C* on the mass of the Z’, assuming standard model coupling 
to fermions. 12 refs., 6 figs., 1 tab. 


2000 (FNAL/C—91/264-E) B-physics at CDF and prospects 
for the next run. Wenzel, H. (Istituto Nazionale di Fisica Nucleare, 
Pisa (Italy)). CDF Collaboration. Fermi National Accelerator Lab.., 
Batavia, IL (United States). Sep 1991. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9106289-2: 3. topical seminar on heavy flavors, S. Miniato 
(Italy), Jun 1991). Order Number DE92001948. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Current CDF b-physics results are presented. The analysis is 
based on data corresponding to an integrated luminosity of 4.4 
pb-' recorded with the CDF detector in 88-89 at the Fermilab 
Tevatron pp collider (,/S = 1.8 TeV). Preliminary results include the 
differential cross section yp,/*7(>), some reconstructed exclusive B- 
decays, a limit for the rare decay B° — yu* u- and a measurement 


of BB-mixing parameters. Finally we will discuss the prospects con- 
cerning b-physics for the next data run which will start in February 
1992. 12 refs., 8 figs. 


2001 (FNAL/C—91/273) Recent results from the E665 
muon scattering experiment at Fermilab. Montgomery, H.E. The 
Fermilab E665 Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Oct 1991. 26p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-910836-1: 19. SLAC summer institute on particle physics, 
Stanford, CA (United States), 5-16 Aug 1991). Order Number 
DE92002674. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results from the high energy muon scattering experiment, 
E665 at Fermilab are presented. In particular we discuss results on 
the ratio of cross-sections measured using Xenon and Deuterium at 
exceptionally low xg;, the xgj lower limit is approximately two orders 
of magnitude lower than any leptoproduction results previously re- 
ported. Neutron-proton ratio measurements are discussed in terms 
of the Gottfried Sum Rule and a measurement of the low xg; contri- 
bution to the Gottfried Sum is presented. Forward fragmentation in 
muon scattering is compared to fragmentation as observed in other 
processes. Finally we discuss measurements of the rates of pro- 
duction of forward multi-jet topologies. 55 refs., 15 figs. 


2002 (FNAL/C-91/277) Measurement of the ratio of the 
real to the imaginary part of the forward nuclear amplitude for 
pp elastic scattering at \/s = 1.8 TeV. Shukla, S. Fermi National 
Accelerator Lab., Batavia, IL (United States). Oct 1991. 3p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-9107172-3: 15. joint international lep- 
ton photon symposium at high energies and European Physical 
Society (EPS) conference on high energy, Geneva (Switzerland), 
25 Jul - 1 aug 1991). Order Number DE92002647. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Experiment E710 at Fermilab has measured the ratio of the real 
to the imaginary part of the forward nuclear elastic scattering am- 
plitude, », for pp elastic scattering at \/s = 1.8 TeV. The result is 
p=0.140+.069. 5 refs., 4 figs. 


2003 (INIS-mf-12970, pp. 128) Nuclear physics basic re- 
search with ultra-relativistic electrons and heavy-ion beams. 
Baier, H. (Vienna Univ. (Austria). Inst. fuer Radiumforschung und 
Kernphysik). Graz Univ. (Austria). 1991. 188p. (In German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 47st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OST; NTIS (US Sales Only); INIS. 

Published in summary form only. HEAVY ION ACCELERATORS/ 
experiment planning; LINEAR ACCELERATORS/experiment plan- 
ning; RELATIVISTIC RANGE 


2004 (INIS-mf-12970, pp. 123) Measurements of mean- 
square charge radius of the neutron. Riehs, P. (Technische 
Univ., Vienna (Austria). Inst. fuer Experimentelle Kernphysik); 
Schmiedmayer, J.; Harvey, J.A.; Hill, N.W. Graz Univ. (Austria). 
1991. 188p. (In German). (CONF-9109251—: 41. annual convention 
of the Austrian Physica! Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NEUTRONS/charge distribu- 
tion; ACCURACY; ATOMS; BISMUTH; ENERGY DEPENDENCE; 
EV RANGE 100-1000; LEAD; NEUTRONS; TOTAL CROSS SEC- 
TIONS 


2005 (INIS-mf-12970, pp. 126) Nucleon-nucleon potentials 
from inversion of scattering phases. Leidinger, D. (Technische 
Univ., Vienna (Austria). Inst. fuer Experimentelle Kernphysik); 
Leeb, H. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Published in summary form only. NUCLEON-NUCLEON POTEN- 
TiAVinverse scattering problem 


2006 (INIS-mf-12972) Muoproduction of J/y~mesons and 
the gluon distribution in nucleons. Jong, Maarten de. Vrije 
Univ., Amsterdam (Netherlands). 7 Mar 1991 149p. Order Number 
DE92602284. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch. 

The cross sections for production of J/w-mesons in muon- 
scattering at hydrogen and deuterium have been measured at a 
muon-energy of 280 GeV in order to extract from these the mo- 
mentum distribution of gluons in the nucleon. These cross sections 
turned out to be equal for protons and neutrons within the experi- 
mental error. In the framework of the colour singlet model the 
gluon distribution has been determined from the cross section for 
the inelastic production of J/xb mesons. At small gluon impulses the 
distribution obtained resembles a brems-strahiung spectrum. This 
distribution decreases, according to a simple description (counting 
rules) at larger impulses. The same model however underestimates 
the cross section for elastic production of J/-mesons seriously. It 
is found that in inelastic production of J/x)-mesons both helicities of 
the meson occur equally. Also a correlation has been observed be- 
tween the scattering plane and the plane in which the J/y meson 
decays. The production of J/y-mesons and y'-mesons has been 
investigated in muon scattering at concrete at the same incoming 
energy. The measured ratio of their cross sections agrees with the 
colour singlet model but disagrees with the simplified description 
which characterizes the 'photon-gluon fusion model’. The possible 
nuclear-mass dependence of the cross section for J/1-meson pro- 
duction has been investigated in interactions of muons with tin and 
carbon at an energy of 280 GeV. This possible dependence turns 
out to be absent which means that on the basis of the colour sin- 
glet model the distributions of the gluons in the nucleon are equal 
in tin and carbon. (author). 103 refs.; 60 figs.; 19 tabs. 


2007 (LA-12210-T) Neutron induced pion production on 
C, Al, Cu, and W at neutron energies of 200-600 MeV. Brooks, 
M.L. Los Alamos National Lab., NM (United States). Oct 1991. 
186p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE92002554. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Univ. of New Mexico, Albuquerque, NM. 

Inclusive double differential neutron induced x* and «~ produc- 
tion cross sections were measured for four separate targets: C, Al, 
Cu and W. The neutron energy range was 200-600 MeV and the 
pion angular range was 25°-125°. The charge, scattering angle 
and energy of the pions were measured using a magnetic spec- 
trometer. The measurements are compared with intranuclear 
cascade (INC) calculations and a previous experiment that mea- 
sured the sum of the «* and x~ cross sections. Our data agree 
with the measured data, but the INC calculations give only moder- 
ate agreement with the double differential cross sections as well as 
with angular distributions and total cross sections as a function of 
neutron energy. The ratio of +—:2* was found to increase rapidly 
with decreasing neutron energy and the pion production was found 
to increase approximately as A*/? for the different targets. 31 refs., 
55 figs., 6 tabs. 


2008 (LAL-90-53) Partial wave analysis of DM2 data in 
the 7(1430) energy range. Augustin, J.E. (Paris-11 Univ., 91 - Or- 
say (FR). Lab. de l'Accelerateur Lineaire); Cosme, G.; Couchot, F.; 
Fulda, F.; Grosdidier, G.; Jean-Marie, B.; Lepeltier, V.; Szklarz, G.; 
Bisello, D.; Busetto, G.; Castro, A.; Pescara, L.; Sartori, P.; Stanco, 
L.; AJDM2 Collaboration. Paris-11 Univ., 91 - Orsay (France). Lab. 
de I'Accelerateur Lineaire. Oct 1990. 15p. Order Number 
DE92716445. Source: OSTI; NTIS (US Sales Only). 

Partial Wave Analysis of the J/b — yKg°K*=x~-*, yK=K~*27° 
decays in the ./n(1430) mass range shows a clear pseudoscalar 
dominance, with two dynamical components. The main one, cen- 
tered at ~ 1460 MeV/c*, proceeds via a9(980)x dynamics, while 
the second one with K*(892)K dynamics is peaked at ~ 1420 MeV/ 
c?, close to its threshold. In addition, the higher part of the mass 
spectrum contains a significant contribution from the 1** K*(892)K 
wave. In the PWA of the J/yy — ynx* 2- channel a resonant apox 
production is observed slightly below 1400 MeV/c?. 


2009 (LAL-—90-65) Searching for the top at UA2. Unal, G. 
Paris-11 Univ., 91 - Orsay (France). Lab. de |'Accelerateur Lin- 
eaire. Oct 1990. 61p. (In French). Order Number DE92716446. 
Source: OSTI; NTIS (US Sales Only). 

The projects conceived for searching the quark top, predicted by 
the Standard Model, are described. The required existence of the 
quark top from the Standard Model and its production from proton- 
antiproton collisions are reviewed. The UA2 experimental device is 
described. The method applied for the search of the top is ex- 
plained. The analysis of the UA2 data does not allow to conclude 
the existence of the top. However, the low mass limit of 69 GeV/C? 
can be established for the top mass. The results of the analysis of 
the W decays into supersymmetric particles are included. 


2010 (LAL-90-66) Prospects for top search and top mass 
measurement at the LHC. Unal, G.: Fayard, L. Paris-11 Univ., 91 
- Orsay (France). Lab. de l'Accelerateur Lineaire. Oct 1990. 54p. 
(CONF-9010291-: Large Hadron Collider (LHC) workshop: physics 
and instrumentation, Aachen (Germany), 4-9 Oct 1990). Order 
Number DE92716442. Source: OSTI; NTIS (US Sales Only). 

The production and observation of the top at the proton-proton 
CERN Large Hadron Collider (LHC) are discussed. The top will be 
mainly produced through tantit pairs. The LHC will enable to dis- 
cover the top in all the mass range available in the Standard 
Model, either in the single lepton channel or in the two leptons 
channel, where a top signal can be extracted. Different searches of 
tantit, using one or several leptons and the top mass measure- 
ments achievable through these channels are described. The 
tanti-b production via the W-gluon fusion process is studied. The 
study of non standard top decays like t -bH* is shown to be pos- 
sible by using the large top statistics. 


2011 (LAL-90-70) 0-* and 1* states from J/Y radiative 
decays. Stanco, L. DM2 Collaboration. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l’Accelerateur Lineaire. Nov 1990. 9p. (CONF- 
9009437—-: Workshop RHEINFELS’90 on the Hadron Mass 
Spectrum, Rheinfels, DE (United States), 3-8 Sep 1990). Order 
Number DE92721335. Source: OSTI; NTIS (US Sales Only). 

A review is given of the signals observed in the J/w radiative de- 
cays in the 1100/1500 MeV energy range from the DM2 analysis of 
the -+KantiKx and nx channels. The Partial Wave Analyses of 
these modes give evidence of a rich spectroscopy which suggests 
an exotic activity in this mass interval. The contradiction between a 
pseudoscalar state decaying into KantiKx via ag7 dynamics and 
not into nz is still present. 


2012 (LAL—90-71) e*e- annihilation into multihadrons in 
the 1350-2400 MeV energy range. Bisello, D. (Padova Univ. (IT). 
Ist. di Fisica). DM2 Collaboration. Paris-11 Univ., 91 - Orsay 
(France). Lab. de l'Accelerateur Lineaire. Nov 1990. 16p. (CONF- 
9009438-: Workshop RHEINFELS’90 on the Hadron Mass 
Spectrum, Saint-Goar, DE (United States), 3-8 Sep 1990). Order 
Number DE92721336. Source: OSTI; NTIS (US Sales Only). 

In the study of ete- annihilation into multihadrons, evidence is 
found for a resonant state around 1650 MeV/c* in the 
atx xtx-2° and Ks°K*x-* channels. The x*x~2x*x~ channel 
shows the well known 1'(1600) signal with a significant a, and pe 
dynamics while the x*x~7°x°, without wx° dynamics, shows a 
wide bump around 1650 MeV/c? with a main p*x-* x° dynamics. 
Data have been collected with the DM2 detector at DCI, the Orsay 
colliding ring, and refer to about 2 pb~' luminosity in the 1350 - 
2400 MeV energy interval. 


2013 (LAL-90-73) Research on Higgs bosons by 
positron-electron collisions. Grivaz, J.F. Paris-11 Univ., 91 - Or- 
say (France). Lab. de l'Accelerateur Lineaire. Nov 1990. 48p. (in 
French). (CONF-9009441—: Summer school of particle physics, 
Strasbourg (France), 3-7 Sep 1990). Order Number DE92721337. 
Source: OSTI; NTIS (US Sales Only). 

The experimental results obtained at LEP concerning Higgs 
bosons research are discussed. The existence of the Higgs 
bosons, from the Standard Model principles, is reviewed. The in- 
vestigations on charged and neutral Higgs bosons are discussed 
taking into account a two-doublets model. The investigations show: 
that the Higgs bosons cannot be found between zero and 41 GeV, 
and that the Higgs boson mass is approximately 40 GeV. 
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2014 (LAL—90-87) Recent physics results from LEP. Au- 
gustin. J.E. Paris-11 Univ.. 91 - Orsay (France). Lab. de 
l'Accelerateur Lineaire. Dec 1990. 28p. (CONF-9010271-: Interna- 
tional seminar on future perspectives in HEP, Protvino (USSR), 6-8 
Oct 1990). Order Number DE92721338. Source: OSTI; NTIS (US 
Sales Only). 

The LEP machine operations, the recent observation of trans- 
verse beam polarization, and the luminosity measurements are 
summarized. The results obtained up to now on the tests of the 
electroweak sector of the Standard Model are reviewed. This in- 
cludes the Z neutral boson excitation curve parameters in hadronic 
and leptonic modes, the forward-backward asymmetries of the lep- 
tons, the detection of the polarization of the taus, and the 
corresponding results on the number of light neutrinos, on the elec- 
troweak coupling constants and mixing angle, and on the top quark 
mass. Some hadronic physics results and QCD studies are re- 
ported. The results for particle searches, notably the Higgs boson 
are summarized. 


2015 (LAL-91-02) 7 polarisation measurement in the 7 — 
am v channel. Zomer, F. Paris-11 Univ., 91 - Orsay (France). Lab. 
de l'Accelerateur Lineaire. Feb 1991. 10p. (CONF-9009321-: 
Workshop on tau lepton physics, Orsay (France), 24-27 Sep 1990). 
Order Number DE92721333. Source: OSTI; NTIS (US Sales Only). 

A measurement of the polarisation of r’s produced by Z° — r* 
T~ using the decay mode +r — 7 v - is presented. The present 
experiment was carried out using the ALEPH detector at the LEP 
collider at CERN. The data, taken during 1989 and half of 1990 at 
center of mass energies between 88.2 GeV and 94.2 GeV, corre- 
spond to an integrated luminosity of 3.1 pb-’. We have measured: 
PO =- 0.14 + 0.09stat + 0.06gy,. The combined result of ALEPH + 
solarisation measurement in the four channels:  ev-antive, 
uv,antiv,, pv;, a;v, and mv, is also presented: P = - 0.157 + 
0.055. This result leads to g7,/g7. = 0.079 + 0.028, sin?6 w = 
0.231 + 0.007 and g,7 = + 0.038 + 0.014, g,” = + 0.495 + 
0.007 using the partial width measurement. 


2016 


(LAL—91-06) Final results of the Frejus proton decay 
experiment on atmospheric neutrinos. Perdereau, O. FREJUS 


Collaboration. Paris-11 Univ., 91 - Orsay (France). Lab. de 
'Accelerateur Lineaire; Paris-11 Univ., 91 - Orsay (France). Mar 
1991. 7p. (CONF-9101110-: 26. Recontres de Moriond workshop 
on tests of fundamental laws in physics, Les Arcs (France), 26 Jan 
- 2 feb 1991). Order Number DE92716568. Source: OSTI; NTIS 
(US Sales Only). 

The Frejus nucleon decay detector has been operated between 
19-02-84 and 13-09-88. In this paper | will summarize the results 
of the analysis of atmospheric neutrino interactions recorded in this 
experiment. The flavor composition of the atmospheric neutrino flux 
is inclusively determined, and compared with the expectations of 
Monte Carlo simulations. A good agreement is found, which is 
translated into new limits on the neutrino oscillations parameters 
(6m, sin? 26). 


2017 (LAL-91-11) Studies of rare kaons decays in the 
NA31 experiment. Serin, L. NA31 Collaboration. Paris-11 Univ., 
91 - Orsay (France). Lab. de l’Accelerateur Lineaire; Paris-11 
Univ., 91 - Orsay (France). Apr 1991. 9p. (CONF-9103200-: 26. 
Rencontres de Moriond on Electroweak Interactions and Unified 
Theories, Les Arcs (France), 10-24 Mar 1991). Order Number 
DE92716567. Source: OSTI; NTIS (US Sales Only). 

We report the first observation of the decay K, +7°-+-y where 21 
events have been found with an expected background of 1.5 + 
0.9. The corresponding branching ratio for decays with an invariant 
mass m.., above 280 MeV is (2.1 + 0.6) x 10-®. Implications of 
this result on the CP conserving contribution to K_+2°ete~ have 
been studied. The observation of 2 events of the decay 
K_—e*e-e*e- mode with a negligible background is also 
reported. A branching ratio of (4+3) x 10—® has been derived, con- 
sistent with theoretical prediction. 


2018 (LAL—91-22) DELPHI results on Z decays into heavy 
flavours. Stocchi, A. DELPHI Collaboration. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’'Accelerateur Lineaire; Paris-11 Univ., 91 
- Orsay (France). May 1991. 9p. (CONF-9103119—: Moriond meet- 
ing on high energy hadronic interactions, Les Arcs (France), 17-23 


Mar 1991). Order Number DE92716570. Source: OSTI; NTIS (US 
Sales Only). 

DELPHI results on Z° decays into heavy flavours using data col- 
lected during 1989 and 1990 (130K hadronic Z° in total) are 
presented. They concern: the partial width of the Z° into charm 
and bottom pairs and the lifetime of B hadrons. 


2019 (LAPP-TH-288-90) Electroweak physics from e+e- 
annihilation into hadrons: present and future. Verzegnassi, C. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. May 1990. 25p. (CONF-9003161-: 25. 
Rencontres de Moriond on QCD and hadronic interactions confer- 
ence, Les Arcs (France), 4-17 Mar 1990). Order Number 
DE92716443. Source: OSTI; NTIS (US Sales Only). 

| review the information about physics beyond the Standard 
Model that is being and will (would) be provided by accurate mea- 
surements of the process ete~ — final hadronic state(s) at different 
LEP phases. 


2020 (LA-UR-91-3461) The neutrinos in muon decay. Her- 
czeg, P. Los Alamos National Lab., NM (United States). 21 Oct 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9105221-2: Future of 
muon physics, Heidelberg (Germany), 7-10 May 1991). Order 
Number DE92002519. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the available information on the identity of the neu- 
trino states emitted in muon decay, and discuss the exotic decay 
ut — e* Vev,. 22 refs. 


2021 (LBL-31275) Dilepton (e*e—) production recent pp 
and pd studies with DLS at Berkeley. Schroeder, L.S. Dilepton 
Spectrometer (DLS) Collaboration. Lawrence Berkeley Lab., CA 
(United States). Sep 1991. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098 
;FG03-88ER40424 ;FG02-88ER40413 ;FG05-88ER40455. (CONF- 
9106274—4: Symposium on high energy nuclear collisions and 
quark gluon plasma, Kyoto (Japan), 6-8 Jun 1991). Order Number 
DE92002265. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of dileptons as probes of hot, dense hadronic matter is 
described. Preliminary results on dileptons produced in p-p and p-d 
interactions at the Bevalac are presented along with potential rami- 
fications for existing model calculations of dileptons at these 
energies. Future directions of the dilepton program at Berkeley are 
outlined. 14 refs., 3 figs. 


2022 (OUP-91-16) Polarized gluon bremsstrahlung ob- 
served in the reaction p+p — pz‘ —7°+p. Danielsen, K.M. 
(Oslo Univ. (Norway). Fysisk inst.); Jacobsen, T.; Olsen, H.A. Oslo 
Univ. (Norway). Fysisk Inst. Jun 1991. 13p. Order Number 
DE92602277. Source: OSTI; NTIS (US Sales Only); INIS. 

The reaction p+p — pd*d— ¢°+p at 19 GeV/c incident momen- 
tum is discussed in terms of gluon bremsstrahlung. The produced 
gluon polarization is in agreement with previous results on two-pion 
systems and with theory. The oblateness eftect on the gluon polar- 
ization on the three pion jet is on the other hand much larger than 
obtained by perturbative, lowest order calculations. 8 refs., 4 figs. 


2023 (SLAC—383) Measuring W photon couplings in a 500 
GeV e*e~ collider. Yehudai, E. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Aug 1991. 102p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. Order Number DE92000888. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Standard Model gives definite predictions for the W-photon 
couplings. Measuring them would test an important ingredient of 
the model. In this work we study the capability of a 500 GeV e*e— 
collider to measure these couplings. We study the most general C 
and P conserving WW, vertex. This vertex contains two free pa- 
rameters, « and 4. We look at three processes: ete~ — W*W-, 
ed — Wy and A — W*tW-. For each process we present analyti- 
cal expressions of helicity amplitudes for arbitrary values of x and 
A. We consider three different sources for the initial photon(s). The 
first two are breamsstrahlung and beamstrahlung (photon radiation 
induced by the collective fields of the opposite bunch). Both occur 
naturally in the collider environment. The third is a photon beam 
generated by scattering low energy laser light off a high energy 
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electron beam. We examine potential observables for each pro- 
cess, calculating their sensitivity to x and 4, and estimating the 
accuracy with which they can be measured. Assuming Standard 
Model values are actually measured, we present the region in the 
«-A plane to which the W couplings can be restricted with a given 
confidence level. We find that combining the three processes, one 
can measure « and with accuracy of 0.01—0.02. 


2024 (SSCL-502) Quantum electrodynamics with com- 
plex fermion mass. McKellar, B.J.H. (Melbourne Univ., Parkville 
(Australia). School of Physics); Wu, D.D. Superconducting Super 
Collider Lab., Dallas, TX (United States). Aug 1991. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (UM-P-91/13). Order Number DE92002834. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The quantum electrodynamics (QED) with a complex fermion 
mass — that is, a fermion mass with a chiral phase — is restudied, 
together with its chirally rotated version. We show how fake electric 
dipole moment can be obtained and how to avoid it. 10 refs. 


6452 Particle interactions and Properties - Theoret- 
ical 


Refer also to citation(s) 1464, 1982, 1983, 1984, 2008, 2009, 
2010, 2013, 2020, 2023, 2102, 2183, 2184, 2185, 2187, 2196, 
2252, 2253, 2261 


2025 (ANL-HEP-CP-91-77) Probing the flavor changing 
vertex of the top-quark. Eilam, G. (Technion-lsrael Inst. of Tech., 
Haifa (Israel). Dept. of Physics); Hewett, J.L.; Soni, A. Argonne Na- 
tional Lab., IL (United States). High Energy Physics Div. Aug 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-910881-22: Particles and 
fields ‘91, Vancouver (Canada), 18-22 Aug 1991). Order Number 
DE92001942. Source: OSTI; NTIS; INIS; GPO Dep. 

The implications of the flavor changing neutral current vertex, t 
— cX, where X = 7,9, Z, or H is examined in the Standard and 
two-Higgs-doublet models. 9 refs., 3 figs. 


2026 (BNL-46637) Radiative corrections and “New 
Physics”. Marciano, W.J. Brookhaven National Lab., Upton, NY 
(United States). Sep 1991. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
910881-24: Particles and fields "91, Vancouver (Canada), 18-22 
Aug 1991). Order Number DE92002087. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Several pursuits of “New Physics” via precision measurements 
are surveyed. The inconsistency between tau lifetime-mass values 
and measured leptonic branching ratios is updated and a heavy 
fourth generation neutrino solution is described. Constraints on the 
Peskin-Takeushi S and T parameters are given. Consequences of 
low energy supersymmetry for grand unified theories are summa- 
rized. 15 refs., 1 tab. 


2027 (CEA-CONF—10412) Nuclear structure studies with 
electron scattering. Platchkov, S. CEA Centre d'Etudes Nucle- 
aires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique 
Nucleaire. 1989. 13p. (CONF-8909300-: 9. international school on 
nuclear physics, neutron physics and nuclear energy, Varna (Bul- 
garia), 28 Sep - 7 oct 1989). Order Number DE92716437. Source: 
OSTI; NTIS (US Sales Only). 

The nuclear structure is investigated on the basis of selected 
elastic electron scattering experiments. Each of them illustrates one 
different aspect of the electromagnetic probe. The basic definitions 
for discussing the electron scattering from nuclei are given. The 
determination of ground-state charge distributions of closed-shell 
nuclei are considered. The present knowledge of the experimental 
charge density distributions, for a number of nuclei, are given and 
compared with mean-field theory predictions. Calculations of the 
charge density are also carried out on the basis of the single- 
particle shell model. From the magnetic scattering, the shape of 
the valence wave functions for both protons and neutrons is deter- 
mined. The meson exchange currents in nuclei are also studied. 


2028 (CMU-HEP-91-10) Remarks on pseudoscalar Higgs 
particles. Li, Ling-Fong. Carnegie-Mellon Univ., Pittsburgh, PA 


(United States). Dept. of Physics. [1991]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76ERO3066. (CONF-9105121-1: 14. international Warsaw meeting 
on elementary particle physics: puzzles on the electroweak scale, 
Kazimierz (Poland), 27-31 May 1991). Order Number DE92002769. 
Source: OSTI; NTIS; INIS; GPO Dep. 

It is suggested that Z decays into three pseudoscalar Higgs par- 
ticles can be a useful process in search for Higgs particles beyond 
the standard model. 4 refs., 1 fig. 


2029 (CMU-HEP-91-11) Decoupling and nondecoupling 
of heavy fermions in theories with spontaneous symmetry 
breaking. Li, Ling-Fong (Carnegie-Mellon Univ., Pittsburgh, PA 
(United States). Dept. of Physics); Cheng, T.P. Carnegie-Melion 
Univ., Pittsburgh, PA (United States). Dept. of Physics. [1991]. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76ER03066. (CONF-910881-25: Particles and 
fields '91, Vancouver (Canada), 18-22 Aug 1991). Order Number 
DE92002768. Source: OSTI; NTIS; INIS; GPO Dep. 

The validity of the decoupling theorem is discussed in the context 
of gauge theories with spontaneous symmetry breaking. The pres- 
ence of large Yukawa couplings which grow with heavy masses is 
responsible for the violation of decoupling theorem. 7 refs. 


2030 (DESY-91-048) HERWIG - a Monte Carlo event 
generator for simulating hadron emission reactions with inter- 
tering gluons. Marchesini, G. (Parma Univ. (Italy). Dipt. di Fiscia); 
Webber, B.R.; Seymour, M.H.; Abbiendi, G.; Stanco, L.; Knowles, 
1.G. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). May 1991. 52p. (Cavendish-HEP-—90/26). Order Number 
DE92721791. Source: OSTI; NTIS (US Sales Only); INIS. 

HERWIG is a general-purpose particle physics event generator, 
which includes the simulation of hard lepton-lepton, lepton-hadron 
and hadron-hadron scattering and soft hadron-hadron collisions in 
one package. It uses the parton-shower approach for initial-state 
and final-state QCD radiation, including colour coherence effects 
and azimuthal correlations both within and between jets. This arti- 
cle includes a brief review of the physics underlying HERWIG, 
followed by a description of the program itself. This includes details 
of the input and control parameters used by the program, and the 
output data provided by it. Sample output from a typical simulation 
is given and annotated. (orig.). 


2031 (DESY-91-057) Some topics in ep scattering at 
HERA. Pt. 2. Parton distributions in the photon. Abramowicz, H. 
(Warsaw Univ. (Poland). Inst. of Experimental Physics); Krawczyk, 
M.; Charchula, K.; Levy, A.; Maor, U. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1991. 47p. Order 
Number DE92721792. Source: OSTI; NTIS (US Sales Only); INIS. 

The theoretical and experimental situation related to the photon 
structure function is reviewed. The existing parton distributions of 
the resolved photon are disucssed in view of their need for the 
study of various processes at HERA. (orig.). 


2032 (DESY-91-064) Small-~ singlet structure functions 
from the nonlinear GLR equation. Kim, V.T. (Leningrad Inst. of 
Nuclear Physics, Gatchina (USSR)); Ryskin, M.G. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jun 1991. 
18p. Order Number DE92721797. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effect of absorptive corrections in the nonlinear GLR evolu- 
tion equation is considered. A simple method how to estimate the 
corrections numerically is described. In the case of the 
parametrization based on semihard hadron phenomenology devel- 
oped earlier a visible difference between linear and nonlinear 
evolution is expected at HERA energies. (orig.). 


2033 (DESY-91-065) Heavy quark production in parton 
model and in QCD. Levin, E.M. (Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany)); Ryskin, M.G.; 
Shabelski, Yu.M.; Shuvaev, A.G. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jun 1991. 18p. Order 
Number DE92721794. Source: OSTI; NTIS (US Sales Only); INIS. 

We compare the results of calculations of heavy quark produc- 
tion cross section in leading log QCD to those in parton model. 
The formulae of parton model are obtained from QCD via several 
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subsequent simplifications. The main results is that QCD and par- 
ton model calculations for total cross section of b-quark production 
at Tevatron energies coincides within 30 per cent accuracy while 
the parton model predicts faster decrease of the cross section with 
Pr. (orig.). 


2034 (DESY—91-068) A parametrization of o7(+*p) above 
the resonance region for Q* > 0. Abramowicz, H. (Warsaw Univ. 
(Poland). inst. Fizyki Doswiadezalinej); Levin, E.M.; Levy, A.; Maor, 
U. Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Jun 1991. 24p. Order Number DE92727462. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A smooth description of the total +*p cross section from the 
deep inelastic scattering region to the real photoproduction limit is 
obtained with a parametrization based on a Regge type approach. 
The parametrization is obtained from a fit to the structure function 
data of BCDMS, SLAC and NA28 and the available total photopro- 
duction cross section measurements above the resonance region, 
W>1.75 GeV. The fit give a reliable description of the data and 
provides a smooth transition from photoproduction to the deep 
inelastic region. Together with an earlier parametrization of the res- 
onance region, it can be used to estimate radiative corrections 
over the full kinematical range. (orig.). 


2035 (DESY-91-069) Parametrization of parton distribu- 
tions in the photon. Abramowicz, H. (Warsaw Univ. (Poland). 
Inst. of Experimental Physics); Charcula, K.; Levy, A. Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany). Jul 1991. 
12p. Order Number DE92721793. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new parametrization for parton distributions in the real photon 
is obtained by solving the inhomogeneous leading order Altarelli- 
Parisi equations for the photon case. All the presently available 
data on the photon structure function are used to fit the quark and 
gluon distributions. The dependence of the results on the initial 
conditions for the evolution, the starting value of Q?, Q%o, and the 
shape of the gluon distributions in particular, is investigated. Ex- 


pectations in the HERA kinematical limit are discussed. (orig.). 


2036 (DESY-91-072) Branching ratios and CP asymme- 
tries in the decay B — VV. Kramer, G. (Hamburg Univ. 
(Germany). 2. Inst. fuer Theoretische Physik); Palmer, W.F. 
Deutsches Elektronen-Synchrotron (DESY), Hamburg (Ger- 
many). Jun 1991. 52p. Contract DE-AC02-76ER01545;BMFT 
O54HH92P/3. Order Number DE92727457. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We carry out a systematic study of branching ratios, angular cor- 
relations, and CP asymmetries in the decay of neutral and charged 
B mesons to final states consisting of two vector mesons. The 
renormalization group improved effective Hamiltonian is evaluated 
in the vacuum insertion (factorization) approximation. OZ! 
suppressed and annihilation terms are neglected. Current matrix el- 
ements are evaluated using the wave functions of Bauer, Stech and 
Wirbel. Branching ratios and angular correlations among subse- 
quent decays of the vector mesons are calculated for 34 channels 
and a comparison is made with the data. As a first approximation, 
the calculational scheme provides a useful framework with which to 
organize the data. Interesting direct CP asymmetries are particu- 
larly evident in K*w and K*p final states, where branching ratios 
are moderate. They are excellent probes of penguin term influence 
on decay amplitudes. Even larger direct asymmetries are present 
in wp and pp final states where, however, branching ratios are low 
and results are very model dependent. We show how B°-B° mixing 
phases are influenced by phases in the direct amplitudes. The ef- 
fect is particularly strong for K*°D*° final states. (orig.). 


2037 (DESY—91-073) Semilocal evolution of singlet struc- 
ture function for GLAP and GLR equation. Krasny, M.W. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Levin, E.M.; Ryskin, M.G. Deutsches Elektronen- 
Synchrotron (DESY), Hamburg (Germany). Jul 1991. 15p. Order 
Number DE92727458. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple way how to describe the evolution of deep inelastic 
structure function starting from the initial condition which can be 
measured on the line Q?/x=const is considered. (orig.). 


2038 (DOE/ER/40125—28) Theoretical particle physics: 
Technical progress report, May 1990—April 1991. Gottlieb, S.A.; 
Hendry, A.W.; Kostelecky, V.A.; Lichtenberg, D.B. Indiana Univ., 
Bloomington, IN (United States). Dept. of Physics. Apr 1991. 46p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-84ER40125. Order Number DE92002591. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During the past year we have carried out research in the areas 
of lattice gauge theory, superstring theory and supersymmetry, the 
solar neutrino puzzle, and phenomenological models to describe 
the properties of hadrons. In this report, we summarize our princi- 
pal accomplishments in each of these areas. 


2039 (DOE/ER/40560-2) Theoretical high energy physics 
research at the University of Chicago: Tasks A, B, C, D, and J: 
Progress report, October 1, 1990-September 30, 1991. Rosner, 
J.L. Chicago Univ., IL (United States). Sep 1991. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG02- 
90ER40560. Order Number DE92002280. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Not a duplicate report. 

This report discusses High Energy research in the following 
area: cosmology, cp violation, quarks, string theory, and particle 
properties. (LSP). 


2040 (IC-91/20) A bag with soft surface. |l-Tong Cheon. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Feb 1991. 
14p. Order Number DE92604033. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The MIT bag has a sharply edged surface. It seems to be unnat- 
ural. Taking vector mesons into account, we discuss effects of a 
smooth surface of the bag constructed by superposition of the MIT 
bags with various radii on the baryon magnetic moments. (author). 
9 refs, 2 figs, 2 tabs. 


2041 (IC—91/89) Dynamical models of hadrons based on 
string model and behaviour of strongly interacting matter at 
high density. Senda Ikuo. International Centre for Theoretical 
Physics, Trieste (Italy). May 1991. 40p. Order Number 
DE92604035. Source: OSTI; NTIS (US Sales Only); INIS. 

We propose dynamical models of hadrons, the nucleation model 
and the free-decay model, in which results of string model are 
used to represent interactions. The dynamical properties of 
hadrons, which are obtained by string model, are examined and 
their parameters are fitted by experimental data. The equilibrium 
properties of hadrons at high density are investigated by the nucle- 
ation model and we found a singular behaviour at energy density 3 
x 5 GeV/tm®, where hadrons coalesce to create highly excited 
states. We argue that this singular behaviour corresponds to the 
phase transition to quark-gluon plasma. The possibility to observe 
the production of high density strongly interacting matter at collider 
experiments are discussed using the free-decay model, which pro- 
duces pion distributions as decay products of resonances. We show 
that our free-decay model recovers features of hadron distributions 
obtained in hadron collision experiments. Finally the perspectives 
and extensions are discussed. (author). 34 refs, 19 figs, 2 tabs. 


2042 (IC—91/104) Constraints on masses and coupling 
constants of hypothetical bosons from ge-2 and g,-2. Stu- 
denikin, A.|. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1991. 10p. Order Number DE92604046. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper re-examines the constraints on the hypothetical 
scalar, peeudoscaler and axial vector bosons masses mg (B = 
S°,P°,A°) and on the values of agi=gg)7/47 (where gp is the cou- 
pling constant of the boson B and a charged lepton |) from data on 
9-2, l-e,4. The obtained new constraints are based on the correct 
expressions for S°, P° and A° contributions to g)-2, and differ sub- 
stantially from limits received earlier. (author). 13 refs, 3 figs, 1 tab. 


2043 (IC-91/164) Manifestations of heavy extra neutral 
gauge bosons in ete~ — W*tW-. Pankov, A.A. (Intemational 
Centre for Theoretical Physics, Trieste (Italy)); Paver, N. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 13p. 
Order Number DE92604029. Source: OSTI; NTIS (US Sales Only); 
INIS. 
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We study the indirect effects in the process ete~ — W*W- at 
LEP Il and at NLC of a new neutral gauge boson Z’, which might 
exist in Eg models, with Mz, > ,/s. We find that the differential 
cross section is quite sensitive to the existence of a heavy Z’, par- 
ticularly in the backward direction of the outgoing W~ boson. We 
also find that this sensitivity significantly increases with the c.m. 
energy. (author). 24 refs, 4 figs, 1 tab. 


2044 (IC—91/196) Is there a unique candidate theory tor a 
bound state model of electroweak symmetry breaking with 
light vectors and heavy scalars?. Schlereth, H. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 12p. Order 
Number DE92604047. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that there is only one confining nonabelian gauge the- 
ory with fermions that has no Goldstone bosons, maximal mixing 
with CP-odd glue via the chiral anomaly in the pseudoscalar chan- 
nel and only one isospin group. Because of the possibility that the 
scalar states are lifted above the vector states it is the candidate 
theory for describing composite weak bosons. We discuss whether 
the lightest (isosinglet) vector mass can be consistently adjusted to 
zero in a lattice construction of the theory and find that the 
isotriplet vector mass may well reproduce the weak boson mass. 
Some phenomenological consequences and the existence of a 
cold dark matter candidate are mentioned. (author). 29 refs. 


2045 (IC-91/208) Does the Weinberg model of CP- 
violation still work?. Choudhury, D.; Raychaudhuri, S. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1991. 15p. Order Number DE92604048. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Assuming a hierarchy v, < v2 approx. v3 among the vacuum 
expectation values of the three scalar doublets in Weinberg’s 
model of spontaneous CP-violation, we have analysed a number of 
CP-violating parameters as well as mass differences arising in neu- 
tral meson mixing. As expected, strong constraints arise from 
B°.,—B-bar°, mixing and from the electric dipole moment of the 
neutron, but we find that there are substantial regions in the pa- 
rameter space which are consistent with all known experimental 
data. The Weinberg model cannot, therefore, be discarded just yet. 
(author). 24 refs, 2 figs. 


2046 (IC—91/213) A “geometric” derivation of the strong 
coupling constant. Recami, E. (Intemational Centre for Theoreti- 
cal Physics, Trieste (Italy)); Tonin Zanchin, V. International Centre 
for Theoretical Physics, Trieste (Italy). Aug 1991. 8p. Order Num- 
ber DE92604034. Source: OSTI; NTIS (US Sales Only); INIS. 

Since more than a decade, a bi-scale, unified approach to strong 
and gravitational interactions has been proposed, that uses the ge- 
ometrical methods of general relativity, and yielded results similar 
to, "strong gravity” theory's. We fix our attention, in this note, on 
hadron structure, and show that also the strong interaction strength 
ag, ordinarily called the "(perturbative) coupling-constant square”, 
can be evaluated within our theory, and found to decrease (in- 
crease) as the "distance” r decreases (increases). This yields both 
the confinement of the hadron constituents (for large values of r), 
and their asymptotic freedom (for small values of r inside the 
hadron): in qualitative agreement with the experimental evidence. 
In other words, our approach leads us, on a purely theoretical 
ground, to a dependence of ag on r which had been previously 
found only on phenomenological and heuristic grounds. We expect 
the above agreement to be also quantitative, on the basis of a few 
checks performed in this paper, and of further work of ours about 
calculating meson mass-spectra. (author). 10 refs. 


2047 (IFT-P-017/91) Neutrinoless double beta decay and 
doubly charged gauge bosons. Pisano, F.; Pleitez, V. Instituto 
de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 17p. Order 
Number DE92604049. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider a gauge model which allows neutrinoless double 
beta decay even, with massless neutrinos. The lepton number is 
violated explicitly by charged gauge bosons, including those with 
double electric charge. (author). 


2048 (IHEP-OTF—89-214) General characteristics of B.- 
mesons. Production mechanisms and decays. Gershtein, S.S.; 


Likhoded, A.K.; Slabospitsky. S.R. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (USSR). Inst. 
Fiziki Vysokikh Ehnergij. 1989. 26p. (IFVE-OTF—89-214.). Order 
Number DE92602210. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Intern. J. Mod. Phys. 

Using Martin potential, independent of b- and c-quark flavour, 
the mass spectrum of B.(bc-bar)-mesons and widths of electro- 
magnetic transition between them are calculated. The estimations 
of the production cross section at e*e-colliders, in hadronic and 
neutrino interactions are obtained. A real possibility to observed B, 
mesons at LEP and also at hadron colliders (o(B,)/ 
o(bb-bar)=10-%) has been pointed out. The importance of ob- 
serving the annihilation decay channels of B,.-mesons: 
Be —rv-(Br(Be +7v-)=1.5-2%), and B--®D,, Be DK etc, has 
been emphasized. 25 refs.; 16 figs.; 5 tabs. 


2049 (INIS-mf-12970, pp. 135) The quark-diquark model 
for photon-nucleon reactions. Schweiger, W. (Graz Univ. (Aus- 
tria). Inst. fuer Theoretische Physik). Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251-: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. NUCLEONS/photons; FORM 
FACTORS; NUCLEONS; PHOTONS; QUARKS 


2050 (INIS-mf—12970, pp. 130) Relativistic description of 
termion-antifermion binding states. Lucha, W. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik); Rupprecht, H.; Schoeberl, F. Graz Univ. (Austria). 
1991. 188p. (In German). (CONF-9109251-: 41. annual convention 
of the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 41st Annuai convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. ANTIPARTICLES/bound state; 
FERMIONS/bound state; MESONS/mass spectra; ANTIPARTI- 
CLES; FERMIONS; MASS DIFFERENCE; MESONS; REGGE 
TRAJECTORIES; RELATIVISTIC RANGE 


2051 (INIS-mf—12970, pp. 130) String effect in ete- — Z° 
— hadrons at E-m=91.2 GeV. Kneringer, E. (Innsbruck Univ. 
(Austria). Inst. fuer Experimentaliphysik); Rudolph, G. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251—: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. ANTIPARTICLES/jet model; 
GLUONS/jet model; QUARKS/jet model; ANTIPARTICLES; GEV 
RANGE 10-100; GLUONS; QUARKS; STRING MODELS 


2052 (INIS-mf—12970, pp. 131) Vacuum structure of the 
quantum chromodynamics in different lattice wordings. 
Sakuler, W. (Technische Univ., Vienna (Austria). Inst. fuer Experi- 
mentelle Kernphysik); Buerger, W.; Faber, M.; Gerstenmayer, E.; 
Markum, H.; Mueller, M. Graz Univ. (Austria). 1991. 188p. (in Ger- 
man). (CONF-9109251—: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. QUANTUM CHROMODYNAN- 
ICS/vacuum states; CHIRAL SYMMETRY; LATTICE FIELD 
THEORY; QUARKS 


2053 (INIS-mf-12970, pp. 133) Fluctuations and fractal 
structures in hadronic Z° decay. Mandl, F. (Oesterreichische 
Akademie der Wissenschaften, Vienna (Austria). Inst. fuer Hochen- 
ergiephysik). Graz Univ. (Austria). 1991. 188p. (in German). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
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to 27th 1991 in Graz. Austria. Order Number DE92603575. 
« Source: OSTI; NTIS (US Sales Only): INIS. 
Published in summary form only. HADRONS/particle rapidity; Z 
NEUTRAL BOSONS/hadronic particle decay; FLUCTUATIONS; 
FRACTALS; HADRONS; PARTONS 


2054 (INIS-mf-12970, pp. 129) Intermittency, a novel 
phenomenon in high-energy scattering. Buschbeck, B. (Oester- 
reichische Akademie der Wissenschaften, Vienna (Austria). Inst. 
fuer Hochenergiephysik); Weselka, D. Graz Univ. (Austria). 1991. 
188p. (In German). (CONF-9109251-: 41. annual convention of 
the Austrian Physical Society (APS) 1991, Graz (Austria), 23-27 
Sep 1991). In 47st Annual convention of the Austrian physical soci- 
ety, September 23rd to 27th 1991 in Graz, Austria. Order Number 
DES2603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SCATTERING/particle produc- 
tion; SCATTERING 


2055 (IS-M-671) The hunt for new gauge bosons: 
Present status and future prospects. Rizzo, T.G. Argonne Na- 
tional Lab., IL (United States). High Energy Physics Div.; Ames 
Lab., IA (United States). Sep 1991. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-82 
;W-31109-ENG-38. (ANL-HEP-CP-91-85;CONF-9108175—1: 15. 
Johns Hopkins workshop on current problems in particle theory, 
Baltimore, MD (United States), 26-28 Aug 1991). Order Number 
DE92001763. Source: OSTI; NTIS; INIS; GPO Dep. 

We survey the present limits on and future searches for new 
gauge bosons via direct production at colliders as well as by 
indirect methods such as radiative corrections analyses and cos- 
mological constraints on the number of neutrinos. 29 refs., 10 figs., 
1 tab. 


2056 (JINR-E-2-90-291) B and D meson decays with tak- 
ing into account confinement of light quarks. Ivanov, M.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics); Khomutenko, O.E. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics. 1990. 15p. Order 
Number DE92602215. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Yad. Fizika. 

The generalization of the quark confinement model is suggested 
to study processes with heavy quarks. It is assumed that the con- 
finement mechanism defines the interactions between the light 
quarks only and does not influence the behaviour of heavy quarks. 
The scheme is developed to calculate the matrix elements between 
the initial heavy meson and the possible final states. The leptonic 
decay constants and weak form factors of heavy mesons are 
calculated which are needed for determining the Cabibbo- 
Kobayashi-Maskawa matrix elements. 26 refs.; 5 figs.; 3 tabs. 


2057 (LAPP-TH-318-90) Self consistency barriers for one 
extra neutral Z from high precision LEP1 experiments. Consoii, 
M. (Catania Univ. (iT). Ist. di Fisica); Verzegnassi, C.; Chiappinelli, 
A. Grenoble-1 Univ., 74 - Annacy (France). Lab. de Physique des 
Particules Elementaires. Nov 1990. 14p. Order Number 
DE92716562. Source: OSTI; NTIS (US Sales Only). 

We show that, if small deviations from the MSM predictions were 
simultaneously found in the special set of observables Rz=-7/ve 
and Pz=~Vimn/3-71, the strong correlation between these observables 
and the peak hadronic cross section o." would act as a barrier to- 
wards models containing one extra neutral Z of higher gauge 
symmetry origin, only tolerating a limited subset of such models 
and imposing strong constraints on their parameters. 


2058 (NBI-HE-91-12) intermittency and clustering in the 
1-D lattice gas model. Bozek, P. (institute of Nuclear Physics, 
Krakow (Poland)); Burda, Z.; Ploszajczak, M.; Jurkiewicz, J. Niels 
Bohr Inst., Copenhagen (Denmark). Apr 1991. 8p. Order Number 
DE92602216. Source: OSTI; NTIS (US Sales Only); INIS. 

We construct generating functions of the scaled factorial mo- 
ments of the distribution of the particles and links (two neighbouring 
particles) in the 1-D statistical system for variable bin size. The 
results show intermittent-like behaviour. We compare the intermit- 
tency signal for particles and links and discuss a possible influence 
of the clustering in hadronization on the size of fluctuations. (orig.). 


2058 (NBI-HE-91-25) Vacuum structure of the elec- 
troweak theory in high magnetic fields. Olesen, P. Niels Bohr 
Inst., Copenhagen (Denmark). May 1991. 8p. Order Number 
DE92602191. Source: OSTI; NTIS (US Sales Only); INIS. 

In the electroweak theory one can reach the unbroken phase 
SU(2) x Uy(1) by pumping enough magnetic energy into the sys- 
tem. The whole energy is then carried by the fields associated with 
Uy(1), whereas the fields corresponding to SU(2) are in a vacuum 
state. We show that the vacuum is non-trivial in the sense that it 
consists of a condensate of zero-field twists which arise in a 
smooth way from a condensate of vortex lines existing in the bro- 
ken phase. An explicit vacuum solution is constructed in terms of 
Weierstrass’ elliptic function. (orig.). 


2060 (NORDITA-91/19-P(prepr.)) Electromagnetic interac- 
tions and chirality flip of neutrinos in a thermal background. 
Altherr, T. (Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules); Kainulainen, K. Nordisk Inst. for Teo- 
retisk Fysik (NORDITA), Copenhagen (Denmark). Mar 1991. 10p. 
(LAPP-TH-329/91.). Order Number DE92602162. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We investigate the finite temperature and density effects on the 
electromagnetic properties of neutrinos. For a Standard Model neu- 
trino we find a left-handed effective charge and a chirality flipping 
term associated with the longitudinal photon exchange. We find 
that in the supernova the chirality flipping rate is two orders of 
magnitude larger than the previous estimates using the vacuum 
magnetic moment. (orig.). 


2061 (RAL-91-036, pp. 189-248) The standard model and 
beyond. Bailin, D. (Sussex Univ., Brighton (UK)). Rutherford Ap- 
pleton Lab., Chilton (United Kingdom). 1991. (CONF-9009418-: 
School for young high energy physicists, Chilton (United Kingdom), 
3-15 Sep 1990). In Proceedings of the school for young high en- 
ergy physicists, September 1990 [held at the Rutherford Appleton 
Laboratory, Chilton (GB)j]. 323p. Order Number DE92601629. 
Source: OSTI; NTIS (US Sales Only); INIS. 

After an introduction to the standard electroweak theory the folk 
lowing topics are covered; Glashow's model, non-abelian SU(2) x 
U(1) gauge invariance, gauge boson-lepton interactions, self inter- 
action of gauge bosons, Weinberg’s model, gauge boson scalar 
interactions, Yukawa coupling, muon decay in electroweak theory, 
quarks, gauge-boson quark Feynman rules, Yukawa coupling of 
quarks, why the standard model is unsatisfactory, renormalization 
group equation SU(5) Grand Unified Theory; spontaneous SU(5) 
symmetry breaking, supersymmetry, Fermion mass and Yukawa 
coupling in SU(5). (UK). 


2062 (RAL-—91-039) A unified formalism for +7 — meson 
and ~ — +X with possible tests for hybrid and gluonic 
hadrons. Close, F.E. (Rutherford Appleton Lab., Chilton (UK)); Li, 
Z.P. Rutherford Appleton Lab., Chilton (United Kingdom). May 
1991. 39p. (ORNL-CCIP-—91-08;UTK-91-003.). Order Number 
DE92602217. Source: OSTI; NTIS (US Sales Only); INIS. 

The coupling of conventional and hybrid mesons to -yy (real and 
virtual) and their production amplitudes in y — -yM are described 
in a unified manner. Existing results for heavy quarks are recov- 
ered, extensions to light quarks and to virtual + couplings are 
made and phenomenological applications discussed. In particular 
we discuss relativistic corrections to 77 — 0*, 1*, 2+ for both real 
and virtual photons and offer a resolution to a long standing puzzle 
in perturbative QCD concerning the helicity structure of y — + 2**. 
We suggest that the production of f2(1720) involves gluons in an 
essential way. (Author). 


2063 (RAL-91-044) Scale Of Agy_bers—ber from 
deep inelastic scattering. Martin, A.D. (Durham Univ. (UK). Dept. 
of Pitysics); Stirling, W.J.; Roberts, R.G. Rutherford Appleton Lab., 
Chilton (United Kingdom). May 1991. 12p. (DTP-91-024.). Order 
Number DE92602218. Source: OSTI; NTIS (US Sales Only); INIS. 

Precision measurements of Ay_pers—ber from deep inelastic 
scattering traditionally use a fixed renormalization scale » = Q. 
This is in contrast to measurements in e+ e- annihilation, where 
‘scale dependence’ is an important source of uncertainty on the 
value of Aw—bars—bar- We extend our previous determination of 
Aw-—barS—bar to allow for different scale choices. We find that our 
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previous value of as(Mz) = 0.109 _9.995*°-°°* becomes as(Mz) = 
0.109 _».908*°-°°’ when a reasonable variation of scale is included. 
We discuss the implications of this result for recent attempts to ob- 


tain information on the scale of supersymmetry from coupling 
constant unification. (Author). 


2064 (RAL-91-049) Finding jets and summing soft glu- 
ons: a new algorithm. Brown, N. (Rutherford Appleton Lab., 
Chilton (UK)); Stirling, W.J. Rutherford Appieton Lab., Chilton 
(United Kingdom). Ju! 1991. 21p. (DTP—91/30.). Order Number 
DE92604030. Source: OSTI; NTIS (US Sales Only); INIS. 

We examine a new algorithm for finding jets in ete~ annihilation, 
using a jet measure based on relative transverse momentum. We 
perform an analytic calculation of the three-jet fraction at lowest or- 
der, and compare our result with the standard jet-finding algorithm. 
For soft gluons in an abelian theory it is shown that the leading 
double logarithms exponentiate, unlike the situation for the com- 
monly used algorithm based on invariant mass. In quantum 
chromodynamics we find that there are leading non-abelian loga- 
rithms, and we calculate these explicitly at O(as*). We discuss the 
modifications to the algorithm which are needed when the mass of 
a parton cluster is taken into account. The hope is that the new 
algorithm will allow an improved theoretical analysis at smaller val- 
ues of the resolution parameter y7, and hence an improved fit to 
the experimental data. (author). 


2065 (RAL—91-051) The mass-hierarchy puzzle and the 
17-keV neutrino in the context of a universal seesaw model. 
Papageorgiu, E.; Ranfone, S. Rutherford Appleton Lab., Chilton 
(United Kingdom). Jun 1991. 23p. Order Number DE92604020. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the light of renewed evidence for the existence of a 17 keV 
neutrino, we study the possible mass patterns for the charged and 
the neutral leptons, in the context of a generalized "seesaw’-type 
of model, which implements a horizontal U(1), Peccei-Quinn sym- 
metry. Under some general assumptions concerning the structure 
of the mass matrix we find that the mass hierarchy between the 
first two generations of charged leptons and the third one is ex- 
plained in terms of the natural scales of the model. At the same 
time, with the additional assumption of the proportionality of 
Majorana- and Dirac-type couplings, the spectrum of the neutral 
leptons contains two very light Majorana neutrinos, such as re- 
quired by the Mikheyev-Smirnov-Wolfenstein interpretation of the 
solar neutrino deficit, and the 17 keV "Simpson” neutrino. A cos- 
mologically consistent decay mode of this neutrino is into a ve and 
the axion. (author). 


2066 (SSCL-540) Is there a P-wave bound state of 
W_W,? On the dynamical generation of a » meson in the c 
model. Atkinson, D. (Fermi National Accelerator Lab., Batavia, IL 
(United States)); Harada, M.; Sanda, A.l|. Superconducting Super 
Collider Lab., Dallas, TX (United States). Oct 1991. 25p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486 ;AC02-87ER40325. (RU—-91/15/B:FNAL/Pub-—91/261). 
Order Number DE92002832. Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the possibility that the Higgs lagrangian predicts 
the existence of a P-wave W,W, resonance. This problem is 
equivalent to studying the formation of the » meson bt.’ the dynam- 
ics contained in the o model. Using the Pade approximation, 
Basdevant and Lee had claimed that p is generated dynamically. 
We show that their result, while computationally correct, is not sig- 
nificant, because of the position of the Landau ghost. For the same 
reason, a W, W, P-wave resonance below 2 TeV is not expected, 
unless the standard model is violated. 10 refs., 8 figs. 


2067 (UM-P-90/112) A parametrisation scheme for effec- 
tive interactions. Geramb, H.V. von (Melbourne Univ., Parkville 
(Australia). School of Physics); Amos, K.; Berge, L.; Braeutigam, 
S.; Kohlhoff, H.; Ingemarsson, A. Melbourne Univ., Parkville (Aus- 
tralia). School of Physics. [1991]. 21p. Order Number DE92604036. 
Source: OSTI; NTIS (US Sales Only); INIS. 

An algorithm is developed by which two nucleon effective inter- 
actions are constructed to fit on- and off-shell t- and/or g-matrix 
elements. The effective interaction is defined as plane wave matrix 
elements of local operators that may have explicit energy and 
medium dependencies. It comprises central, tensor, spin-orbit, 


quadratic spin-orbit and angular momentum square operators, all 
with Yukawa form factors. As examples, the Paris and Bonn poten- 
tials are used to construct t-matrices for projection onto chosen 
forms of effective interactions. 23 refs., 3 tabs., 5 figs. 


2068 (UM-P-91/1) An exact calculation of the scalar in- 
duced gluonic penguin in the two Higgs doublet model. 
Davies, A.J.; Joshi, G.C.; Matsuda, M. Melbourne Univ., Parkville 
(Australia). School of Physics. [1991]. 17p. (OZ-P-—91/1.). Order 
Number DE92604051. Source: OSTI; NTIS (US Sales Only); INIS. 

Noting the absence of a complete calculation of the charged 
Higgs induced penguin diagram in the literature, an exact calcula- 
tion of the vertex sbg in the context of the two Higgs doublet mode! 
is presented. In particular, all external masses are included, 
although the initial and final state QCD interactions are not consid- 
ered. An on-shell renormalization scheme for the fermion 


‘self-energy’ diagrams, and the Ward-Takahashi identity for the 
three point diagram, are used. As a result, it is possible to write 
down an exact expression for the charged scalar induced one-loop 
penguin amplitude for the process Q—qg. 7 refs., 1 tab., 2 figs. 


2069 (UM-P-91/3) Penguin effects induced by the two- 
Higgs-doublet model and charmless B-meson decays. Davies, 
A.J.; Joshi, G.C.; Matsuda, M. Melbourne Univ., Parkville (Aus- 
tralia). School of Physics. Mar 1991. 25p. (OZ-P-91/3.). Order 
Number DE92604052. Source! OSTI; NTIS (US Sales Only); INIS. 

Nonstandard physical effects through the penguin diagram 
induced by the charged Higgs scalar contribution in the two-Higgs- 
doublet model are analysed. The non-leptonic 6-decay processes 
including the non-standard two-Higgs-doublet contribution are com- 
pared with the standard model results, which arise from the 
magnetic gluon transition term. The charged Higgs contribution 
gives a sizable enhancement to the branching fractions of 6-meson 
charmless decay. 13 refs., 4 figs. 


2070 (UM-P-91/08) Bilocal bosonization of QCD and elec- 
troweak properties of light pseudoscalar mesons. Belyea, C..; 
McKellar, B.H.J. Melbourne Univ., Parkville (Australia). School of 
Physics. [1991]. 31p. (OZ—91/03.). Order Number DE92604021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Quantum chromodynamic based analysis of the low energy elec- 
troweak properties of light pseudo-scalars is studied using an 
approximate bilocal bosonization technique. Particular attention is 
given to the problem of maintaining electroweak gauge invariance, 
and a bilocal Wilson-line technique is introduced to address this 
problem. The decay constants F, and F, and the +* charge ra- 
dius are discussed in detail. 29 refs., 9 figs. 


2071 (UM-P-91/43) Quark mass thresholds in quarko- 
nium systems. Gorman, R.M.; McKellar, B.H.J. Melbourne Univ., 
Parkville (Australia). School of Physics. [1991]. 26p. Order Number 
DE92604037. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper examines the role of quark mass thresholds in 
quarkonium systems, which are formed by the binding of heavy 
quark-antiquark pairs and are manifest in the yw and 7 families of 
mesons. Such systems provide a probe of the interactions of 
quarks in a region accessible to the predictions of perturbative 
quantum chromodynamics (QCD) as well as in the long range re- 
gion where the interaction is expected to show confining behaviour 
consistent with the current knowledge of light quark systems. A 
prescription for deriving an interaction linking these two limits has 
been developed by Buchmuller, Grunberg and Tye (1980, 1981) 
and has been successfully applied to the y and 7 systems. This 
formalism has been extended by incorporating the effects of allow- 
ing the virtual quarks which contribute to the interaction to have 
finite masses. These masses must be considered energy depen- 
dent, and it is found that while the properties of y and r states are 
insensitive to the detailed way in which the masses vary, the pres- 
ence of mass threshold has the effect of weakening the ability of 
this model to set the values for the QCD scale parameter, with 500 
MeV becoming an approximate lower bound. 46 refs., 5 tabs., 4 
figs. 


2072 (WIS-PH-90/18) Multibaryon wavefunctions in QCD». 
Frishman, Y. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. 
of Physics); Zakrzewski, W.J. Weizmann Inst. of Science, Rehovoth 
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(Israel). Dept. of Physics. May 1990. 9p. (DTP-90/17.). Order 
Number DE92604038. Source: OSTI: NTIS (US Sales Only); INIS. 
We compute the wave function for k-baryons states in quantum 
chromodynamics in one space and one time dimensions, in terms 
of the collective coordinate fields z;., and 2;..* where a=1,2......k 
and i=1,2....N; (Ny is the number of flavours). The Nz-number (the 
number of z’s minus the number of z*’s) is constrained to be KNe. 
For physical states the indices a of 2,,; are coupled together to a 
singlet. The calculational scheme used is that of the semiclassical 
approximation applied within the strong coupling limit. (author). 


2073 (WIS-PH-90/43) Masses, magnetic moments, QCD 
and proton spin structure. Lipkin, H.J. Weizmann Inst. of Sci- 
ence, Rehovoth (Israel). Dept. of Biochemistry. Oct 1990. 11p. 
(CONF-9009170—: 10. international seminar on high energy 
physics problems, relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 24-29 Sep 1990). Order Number 
DE92604053. Source: OSTI; NTIS (US Sales Only); INIS. 

This talk is dedicated to the memory of Andrei D. Sakharov. In 
addition to his well-known contributions to society, Sakharov was 
also a pioneer in spin physics and the application of the basic 
ideas of QCD to spin structure of hadrons. He took quarks seri- 
ously at the time when the particle physicists ridiculed the quark 
model. Immediately after the quark proposal Sakharov asked: 'Why 
is M, + M, ? They contain the same quarks’ His answer was 
‘Spin Physics! A flavor-dependent hyperfine interaction’. (author). 


2074 (WIS-PH-90/60) Analysis of semileptonic decays 
and EMC data. No real evidence for strange quarks in the pro- 
ton. Lipkin, H. J. Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Physics. Nov 1990. 9p. Order Number DE92604054. 
Source: OST; NTIS (US Sales Only); INIS. 

A proton model with three valence quarks, a sea of nonstrange 
quark-antiquark pairs and no strange quark is shown to fit all the 
EMC and semileptonic baryon decay data used in previous analy- 
ses. Conclusions requiring strange quarks in the proton are shown 
to depend crucially on a model-dependent assumption, invalid for 
this model, that SU(3) symmetry relates matrix elements of charge 
and neutral axial currents. The nonstrange sea breaks SU(3) badly 
and contributes to the neutral current matrix elements relevant to 
the semileptonic decays. Thus the standard SU(3) analysis of 
semileptonic decays holds for this model but gives no information 
on the sea contribution to EMC. (author). 
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2075 (1C-91/51) N=2, D=4 supersymmetric o-models and 
Hamiltonian mechanics. Galperin, A. (imperial Coll. of Science 
and Technology, London (UK). Blackett Lab.); Ogievetsky, V. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). May 1991. 
9p. Order Number DE92603693. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A deep similarity is established between the Hamiltonian me- 
chanics of point particle and supersymmetric N=2, D=4 o-models 
formulated within harmonic superspace. An essential part of the 
latter, the sphere S*, comes out as a counterpart of the time vari- 
able. (author). 7 refs. 


2076 (INIS-BR-2811) Study on renormalization transfor- 
mation for U(1) gauge theory in the neighbourhood of gaussian 
fixed point. Neves, A.G.M. Minas Gerais Univ., Belo Horizonte, 
MG (Brazil). Dept. de Fisica. 1988 128p. (In Portuguese). Order 
Number DE92603694. Source: OSTI; NTIS (US Sales Only); INIS. 
The renormalization transformation e sup(-S 1) sup((B)) const. ¢ 
e sup(-S o (A) - V(A)) & (B-C sub(1) A) & sub(Ax) (A)DA for the 
U(1) lattice gauge theory, where S sub(o) (A) is the gaussian fixed 
point of the transformation, V(A) is a gauge invariant perturbation, 
C sub(1) is the averaging operator and & sub(Ax) (A) fixes the local 
axial gauge is studied via an equivalent renormalization transforma- 
tion on the 2-forms F = dA. The transformation is linearized in the 
neighborhood of the fixed point and then diagonalized. (author). 


2077 (LA-UR-91-3316) Identities for generalized hyperge- 
ometric coefficients. Biedenharn, L.C.; Louck, J.D. Los Alamos 


National Lab., NM (United States). [1991]. 15p. Sponsored by 
USDOE, Washington. DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-910310—-1: March meeting of the Southeastern 
Section of the American Mathematical Society (AMS), Tampa, FL 
(United States), 22-23 Mar 1991). Order Number DE92002370. 
Source: OSTI; NTIS; GPO Dep. 

Generalizations of hypergeometric functions to arbitrarily many 
symmetric variables are discussed, along with their associated hy- 
pergeometric coefficients, and the setting within which these 
generalizations arose. Identities generalizing the Euler identity for 
oF,, the Saalschuetz identity, and two generalizations of the 4Fs 
Bailey identity, among others, are given. 16 refs. 


2078 (UM-P-—90/108) Model for extended Pati-Salam gauge 
symmetry. Foot, R. (Southampton Univ. (UK). Dept. of Physics); 
Lew, H.; Volkas, R.R. Melbourne Univ., Parkville (Australia). School 
of Physics. Nov 1990. 13p. (SHEP-90/91-11:OZ-—90/29.). Order 
Number DE92603695. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of constructing non-minimal models of the Pati- 
Salam type is investigated. The most interesting examples are 
found to have an SU(6) x SU(2), x SU(2)R guage invariance. Two 
interesting symmetry breaking patterns are analysed: one leading 
to the theory of SU(5) colour at an intermediate scale, the other to 
the quark-lepton symmetric model. 15 refs. 


2079 (WIS-PH-90/56)_ Infinite-dimensional Noether sym- 
metry groups and quantum effective actions from geometry. 
Aratyn, H. (Illinois Univ., Chicago, IL (USA). Dept. of Physics); Nis- 
simov, E.; Pacheva, S. Weizmann Inst. of Science, Rehovoth 
(Israel). Dept. of Physics. Sep 1990. 12p. Order Number 
DES92603696. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider quantum effective actions for arbitrary models pos- 
sessing an infinite-dimensional group G of Noether symmetry. The 
relevant Ward identities yield functional differential equations for 
the effective action whose exact solution is found to be given by 
geometric action on a coadjoint orbit of the (central extended) 
Noether group G. As a particular application we show that the 
effective action of the light-conequantized toroidal membrane is ex- 
plicitly given by the geometric co-orbitaction of the group of 
area-preserving diffeomorphisms on torus. (author). 
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Refer also to citation(s) 2029, 2038, 2039, 2075, 2131, 2189, 
2241, 2253, 2368 


2080 (CTA-IEAv-RP-013/91) Calculation of the fermionic 
determinant in the Schwinger model. Dias, S.A.; Linhares, C.A. 
Centro Tecnico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, 
SP (Brazil). Inst. de Estudos Avancados. 1991. 14p. (In Por- 
tuguese). Order Number DE92603655. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We compute explicitly the fermionic determinant and the effective 
action for the generalized Schwinger model in two dimensions and 
compare it with respective results for the particular cases of the 
Schwinger, chiral Schwinger and axial Schwinger models. The pa- 
rameters that signal the ambiguity in the regularization scheme fo 
the determinant are introduced through the point-splitting method. 
The Wess-Zumino functional is also obtained and compared with 
the known expressions for the above-mentioned particular cases. 
(author). 


2081 (DESY-91-070) Blockspin and multigrid for stag- 
gered fermions in non-abelian gauge fields. Kalkreuter, T. 
(Hamburg Univ. (Germany). 2. Inst. fuer Theoretische Physik); 
Mack, G.; Speh, M. Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany). Jul 1991. 28p. Order Number DE92727463. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss blockspins for staggered fermions, i.e. averaging and 
interpolation procedures which are needed in a real space renor- 
malization group approach to gauge theories with staggered 
fermions and in a multigrid approach to the computation of gauge 
covariant propagators. The discussion starts from the requirement 
that the symmetries of the free action should be preserved by the 
blocking procedure in the limit of a pure gauge. A definition of an 
averaging kernel as a solution of a gauge covariant eigenvalue 
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equation is proposed, and the properties of a corresponding inter- 
polation kernel are examined in the light of general criteria for good 
choices of blockspins. Some results of multigrid computation of 
bosonic propagation in an SU(2) gauge field in 4 dimensions are 
also presented. (orig.). 


2082 (I\C-90/382) Can particle production in de Sitter 
spacetime lead to a matter-dominated universe?. Bernido, C.C. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1990. 14p. Order Number DE92603656. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Using path integrals, it is shown that particle-antipa.ticle 
production in the early Universe can lead to an observed matter- 
antimatter symmetry at later times. This result is obtained from an 
integrability condition of the Green function for a relativistic scalar 
particle in de Sitter spacetime. (author). 11 refs, 3 figs. 


2083 (IC—91/28) Nonrenormalizability of the massive N=2 
super-Yang-Mills theory. Khelashvili, G.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics); Ogievet- 
sky, V.I. International Centre for Theoretical Physics, Trieste (Italy). 
Feb 1991. 11p. Order Number DE92603660. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The massive N=2 supersymmetric Yang-Mills theory is investi- 
gated. We used the Stueckelberg formalism in the N=2 harmonic 
superspace approach. It is proved that the renormalizability is vio- 
lated starting from the g* order of perturbation theory. The 
Stueckelberg fields are shown to form a nonlinear o-model. That 
o-model is nonrenormalizable itself. (author). 16 refs, 3 figs. 


2084 (IC-91/44) Higher-spin and W..(J) algebras in 


Virasoro-constrained KP and N-KdV hierarchies. Semikhatov, 
A.M. International Centre for Theoretical Physics, Trieste (Italy). 
Feb 1991. 15p. Order Number DE92603661. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Virasoro constraints on the KP hierarchy, arising in matrix 
models, are studied by reexpressing them in terms of dressing op- 


erators of the hierarchy. There exists a one-parameter family of 
Virasoro representations on the KP hierarchy (depending on a 
number J which can be identified as the conformal weight of an 
abstract be system). The respective full invariance algebra is the 
"Borel” subalgebra of W..(J), which we describe as an extension 
of the "wedge", or higher spin, algebra B,_)_ > by the L2 Virasoro 
generator. Reductions of these structures to the N-KdV hierarchies 
are performed explicitly. (author). 26 refs. 


2085 (IC—91/48) Isotopic liftings of SU(3) with integer 
quark charges. Santilli, R.M.; Mignani, R. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1991. 8p. Order Number 
DE92603662. Source: OSTI; NTIS (US Sales Only); INIS. 

In this note we show that the fractional charges of quarks may 
well be due to the current assumption of the simplest conceivable 
realization of the SU(3) symmetry. In fact, under an isotopic lifting 
of the symmetry, quarks can apparently possess integer charges, 
although the theory will require predictable revisions that are con- 
sidered elsewhere. (author). 23 refs. 


2086 (IC-91/49) On gauging and realising classical and 
quantum W, symmetry. Mohammedi, N. International Centre for 
Theoretical Physics, Trieste (Italy). Mar 1991. 17p. Order Number 
DE92603663. Source: OSTI; NTIS (US Sales Only); INIS. 

The relation between Jordan algebras and the nonlinear W3 al- 
gebra is explored quantum mechanically. Realisation of classical 
Ws3 symmetry assumes the existence of some constant coefficients 
dij. (i,j,.k=1,...,D) obeying some algebraic constraints. Recent works 
produced solutions to these constraints and established a link with 
Jordan algebras for the four special dimensions D=5,8,14 and 26. 
In the present work we consider a general free field realisation of 
quantum Ws, and show that this relation with Jordan algebras 
breaks down at least for D=5 and 8. We also review the gaugings 
of the classical W3 symmetry and show that the gauged W3 ac- 
tions are all standard actions for coupling scalar fields to pure 
gravity. Some general solutions to the dj, constraints for D=2 and 
D=3 cases are found. The D=2 solution is then used in the free 
field construction and Fateev and Zamolodchikov's realisation is 
obtained as a special case of this solution. (author). 24 refs. 


2087 (IC—91/50) Quantum boson string with dynamical 
geometry. Solodukhin, S.N. (International Centre for Theoretical 
Physics, Trieste (Italy)): Obukhov, Yu.N. International Centre for 
Theoretical Physics, Trieste (italy). May 1991. 17p. Order Number 
DE92603664. Source: OSTI; NTIS (US Sales Only); INIS 
Quantization of a boson string mode! with dynamical geometry in 
terms of 2D orthonormal basis is investigated. Consistency of quan- 
tization and the no-ghost theorem are discussed. (author). 20 refs. 


2088 (IC-91/52) Electromagnetic radiation from a global 
cosmic string in an external magnetic field. Harari, D.D. 
(Instituto de Astronomia y Fisica del Espacio, Buenos Aires (Ar- 
gentina)); Mazzitelli, F.D. International Centre for Theoretical 
Physics, Trieste (Italy) Mar 1991. 12p. Order Number 
DE92603665. Source: OSTI; NTIS (US Sales Only); INIS. 

A global cosmic string may coupie to electromagnetism as a 
consequence of anomalous triangle diagrams. In an external mag- 
netic field, the gradients of the Nambu-Goldstone boson field 
around the string give rise to an extended polarization current. 
When the string oscillates, it radiates electromagnetic waves. We 
estimate the strength of the effect for representative values of as- 
trophysical magnetic fields. We also discuss implications for axion 
strings if a primordial cosmological magnetic field existed at early 
times. (author). 20 refs. 


2089 (IC-91/59) Non stative geometry and super- 
symmetry 2. Hussain, F. (International Centre for Theoretical 
Physics, Trieste (Italy)); Thompson, G. International Centre for 
Theoretical Physics, Trieste (Italy). May 1991. 8p. Order Number 
DE92603666. Source: OSTI; NTIS (US Sales Only); INIS. 

Following the general construction of supersymmetric models, 
the model based on the idea of non-commutative geometry is for- 
mulated as a Yang-Mills theory of the graded Lie algebra U(2/1) 
over a graded space-time manifold. 4 rets. 


2090 (IC-91/62) Schwinger-Dyson equations for the two- 
matrix model and W; algebra. Gava, E.; Narain, K.S. international 
Centre for Theoretical Physics, Trieste (Italy). Apr 1991. 11p. Order 
Number DE92603667. Source: OSTI; NTIS (US Sales Only); INIS. 

The continuum Schwinger-Dyson equations for the two-matrix 
model, around the Ising critical point, are derived for operators in- 
volving one of the two matrices. It is shown that, within the space 
of the corresponding couplings, the resulting constraints obey a W; 
algebra. (author). 11 refs. 





2091 (IC-91/68) Towards a tensor calculus for «- 
supersymmetry. Ivanov, E.A. (international Centre for Theoretical 
Physics, Trieste (Italy)); Kapustnikov, A.A. International Centre for 
Theoretical Physics, Trieste (Italy). May 1991. 12p. Order Number 
DE92603668. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a new manifestly space-time and workd-volume su- 
persymmetric formulation of the simplest super p-branes, massive 
d=2, N=1 superparticle and d=4, N=1 superstring, in terms of prop- 
erly constrained world-line and workd-sheet superfields. We identify 
the relevant «-supersymmetries with a kind of local supersymmetry 
in the world-volume superspaces and, based on this, develop a 
tensor calculus for constructing higher-order supersymmetric and 
«-invariant corrections to the corresponding minimal super p-brane 
actions. The latter are represented by pure Wess-Zumino terms in 
the world-volume superspaces. A "double analyticity” principle for 
extending this superfield approach to other super p-branes is sug- 
gested. (author). 14 refs. 


2092 (IC-91/80) Feynman path integral for the Dirac 
equation in a curved space-time. Turakulov, Z. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Jun 1991. 8p. Order 
Number DE92603670. Source: OSTI; NTIS (US Sales Only); INIS. 

Internal angular momentum of a spinning test-particle moving in 
a curved space-time obeys the law of parallel transport along the 
particle world line. Therefore, the final spin orientation depends on 
the world line. Assuming that propagator of a quantum particle is 
formed by contributions of all its world lines, every one of which 
possesses some amplitude, one can see that these amplitudes ac- 
tually pertain to the particle final spin states. Consequently, the law 
of parallel transport for spin must be taken into account in defini- 
tion of world line amplitudes. In this work such amplitudes are 
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constructed for massive spin 1/2 particles. It is shown that path in- 
tegral for such a particle takes the form of a Clifford algebra-valued 
two-point function. (author). 9 refs. 


2093 (1\C-91/86) Nonabelian N=2 superstrings: Hamilton- 
ian structure. |saev, A.P.; Ivanov, E.A. International Centre for 
Theoretical Physics, Trieste (Italy). Apr 1991. 18p. Order Number 
DE92603671. Source: OSTI: NTIS (US Sales Only): INIS. 

We examine the Hamiltonian structure of nonabelian N=2 super- 
string models which are the supergroup manifold extensions of 
N=2 Green-Schwarz superstring. We find the Kac-Moody and Vira- 
soro type superalgebras of the relevant constraints and present 
elements of the corresponding quantum theory. A comparison with 
the type IIA Green-Schwarz superstring moving in a general curved 
10-d supergravity background is also given. We find that non- 
abelian superstrings (for d=10) present a particular case of this 
general system corresponding to a special choice of the back- 
ground. (author). 22 refs. 


2094 (IC-91/90) The Polyakov path integral over bordered 
surtaces 3 (The BRST extended closed string off-shell ampli- 
tudes). Jaskolski, Z. International Centre for Theoretical Physics, 
Trieste (Italy). May 1991. 43p. Order Number DE92603672. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The geometrical approach to the functional integral over 
Faddeev-Popov ghost fields is developed and applied to construct 
the BRST extension of the off-shell closed string amplitudes in the 
constant curvature gauge. In this gauge the overlap path integral 
for off-shell amplitudes is evaluated. It leads to the nonlocal sewing 
procedure generating all off-shell amplitudes from the cubic interac- 
tion vertex. The general scheme of the reconstruction of a 
covariant closed string field theory from the off-shell amplitudes is 
discussed within the path integral framework. (author). 30 refs. 


2095 (IC—91/117) Batalin-Vilkovisky construction and 
renormalization of gauge theories. Baleanu, D. (international 
Centre for Theoretical Physics, Trieste (Italy)); Tataru, L. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jun 1991. 6p. 


Order Number DE92603657. Source: OSTI; NTIS (US Sales Only); 
INIS. 


Batalin-Vilkovisky construction is used to prove the renormability 
of the gauge theories in non-linear gauges. (author). 3 refs. 


2096 (1C-91/118) B.R.S.T. quantization of the antisymmet- 
ric tensor gauge theories. Baleanu, D. (international Centre for 
Theoretical Physics, Trieste (Italy)); Tataru, L. International Centre 
for Theoretical Physics, Trieste (Italy). Jun 1991. 10p. Order Num- 
ber DE92603658. Source: OSTI; NTIS (US Sales Only); INIS. 
Antisymmetric tensor gauge theories are quantized via the 
Batalin-Vilkovisky and the Fadeev-Popov procedure and a relation 
between these two procedures is established. (author). 9 refs. 


2097 (IFT-P-01/91) Analytical approach for Dirac eque- 
tion using the saddle-point variational method. Tomio, L.; 
Ferreira, P.L. Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil). 1991. 22p. Order Number DE92601616. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A general analytical approximate method for Dirac equation with 
confining power-law scalar plus vector potentials is presented. The 
method consists in an improved version of a saddle-point varia- 
tional approach and it is applied to the fundamental state of 
massless particles for some special cases of interest. Our treat- 
ment emphasizes aspects such as the quantum-mechanical 
relativistic Virial Theorem and the saddle-point character of the criti- 
cal point of (H), the expectation value of the total energy. (author). 


2098 (IFT-P-012/91) The effective potential and fixed 
point of QED with four-fermion interaction. Montero, J.C.; Na- 
tale, A.A.; Pleitez, V.; Sobrinho, J.A.S. Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil). 1991. 15p. Order Number 
DE92603673. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider quantum electrodynamics in the quenched approxi- 
mation including a four-fermion interaction with coupling constant g. 
The effective potential at stationary points is computed as a func- 
tion of the coupling constant a and g. We find a minimum of 
energy in the (a,g) plane for a sub(c) = 2/3 and g>o(1), arguing 


that this is an indication of the existence of a fixed point in this the- 
ory. (author). 


2099 (IFT-P—23/90) Causal prescription for the light-cone 
gauge. Pimentel, B.M.: Suzuki, A.T. Instituto de Fisica Teorica 
(IFT), Sao Paulo, SP (Brazil). 1990. 7p. Order Number 
DE92603675. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a prescription for light-cone gauge singularities 
which embeds in it causality and show that it results in simpler and 
less demanding integrals to be performed. (author). 


2100 (IFT-P—023/91) Higher spin symmetries of the con- 
tormal affine toda model. Aratyn, H. (illinois Univ., Chicago, IL 
(USA).. Dept. of Physics); Constantinidis, C.P.; Ferreira, L.A.; 
Gomes, J.F.; Zimerman, A.H. Instituto de Fisica Teorica (IFT), Sao 
Paulo, SP (Brazil). 1991. 11p. Order Number DE92603674. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The higher spin symmetries of the conformal affine Toda models 
are analyzed. These models can be obtained via Hamiltonian re- 
duction from the two-loop Kac-Moody algebra. In this paper we 
propose a systematic way of constructing infinite towers of genera- 
tors of such symmetries. Our construction is based on special 
spin-one- and-two primary fields characterizing the conformal struc- 
ture of these models. Connection to the algebra of W oo type is 
established. (author). 


2101 (IFUSP-P-887) Anomalous magnetic momentum in 
3D space-time and self interacting anyons. Latinsky, S. 
(Khrakov Inst. of Physics and Tech., Krakow (USSR)); Sorokin, D. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Jan 1991. 10p. Order 
Number DE92603676. Source: OSTI; NTIS (US Sales Only); INIS. 

The statistical properties of matter fields with anomalous mag- 
netic momentum interacting with the Chern-Simons-Maxwell (CSM) 
field are considered. It is shown, that in the theory with pure 
Chern-Simons (CS) action the Semenoff gauge results in anyons 
with selfinteraction. Even in the presence of the Maxwell term there 
is a particular solution for which anyonic system with (current) x 
(current) selfinteraction arises. (author). 


2102 (INIS-mf-12970, pp. 131) Rotational invariance and 
regularisation independence of the four-dimensional ¢* model. 
Winkler, U. (Graz Univ. (Austria). Inst. fuer Theoretische Physik); 
Lang, C.B. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OST]; 
NTIS (US Sales Only); INIS. 

Published in summary form only. STANDARD MODEL/ 
renormalization; LATTICE FIELD THEORY; ROTATIONAL INVARI- 
ANCE; RENORMALIZATION 


2103 (INIS-mf-12970, pp. 132) Finite Size Scaling and the 
partition function zeros in the ¢44 model. Kenna, R. (Graz Univ. 
(Austria). Inst. fuer Theoretische Physik); Lang, C.B. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251-: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. QUANTUM FIELD THEORY/ 
scaling; PARTITION FUNCTIONS; SCALING 


2104 (INIS-mf-12970, pp. 132) Stochastic quantization 
and topologic field theories. Hueffel, H. (Vienna Univ. (Austria). 
Inst. fuer Theoretische Physik). Graz Univ. (Austria). 1991. 188p. 
(In German). (CONF-9109251-: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 41st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. FIELD THEORIES/quantization; 
QUANTIZATION 


2105 (JINR-R—2-90-27) Huygens principle and the moving 
charge field: Point charge. Shelaev, |.A. Joint Inst. for Nuclear 
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Research, Dubna (USSR). Lab. of High Energy. 1990. 20p. (In 
Russian). Order Number DE92603677. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Extending the Huygens principle by including the concept of po- 
tential in it is shown to give an alternative description of the moving 
charge field in comparison with the retarded potential one. The 
equation for the potential of an arbitrary moving charge derived ac- 
cording to the principle is the wave equation with a nonzero right 
part. The description of the field of a point charge based on the ex- 
tended Huygens principle demonstrates that at any velocity of a 
uniform and rectilinear motion the point charge potential is singular 
only at the space point which is occupied by the charge at the con- 
sidered instant of time. 11 refs.; 1 fig.; 1 tab. 


2106 (JINR-R-2-90-30) Huygens principle and the moving 
charge field: Charged sphere. Shelaev, |.A. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy. 1990. 21p. 
(in Russian). Order Number DE92603678. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The potential of a charged sphere moving uniformly and rectilin- 
early is calculated on the basis of the extended Huygens principle. 
It is shown that the potential is finite everywhere and at any veloc- 
ity of the sphere motion and at the distance more larger than the 
sphere radius its value approaches the one of a moving point 
charge. 2 refs.; 4 figs. 


2107 (NBI-HE-91-09) Mass gap of O(N) o-models in 2d: 
Support for exact results from 1/N-expansion. Flyvbjerg, H.; 
Larsen, F. Niels Bohr Inst., Copenhagen (Denmark). Apr 1991. 
13p. Order Number DE92601620. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The mass gaps of the non-linear o-models in 2d are given to 
three leading orders in 1/N as functions of the bare coupling up to 
correlation lengths 150. Within the small systematic error intro- 
duced by truncating the 1/N-expansion, our results agree with 
available Monte Carlo results for N > 3. At weak coupling, our re- 
sults agree with recent exact results for the mass gaps based on 
the Bethe ansatz and the S-matrices of the models, the two sets of 
results thus lending support to each other. Our calculation features 
Fourier accelerated’ numerical evaluation of Feynman diagrams, 
and the use of finite size scaling to obtain infinite volume results 
from finite volume results. (orig.). 


2108 (NBI-HE-91-10) Magnetic susceptibility of O(N) o- 
models in 2d: Weak coupling results from 1/N-expansion. 
Flyvbjerg, H.; Larsen, F. Niels Bohr Inst., Copenhagen (Denmark). 
May 1991. 12p. Order Number DE92601621. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The magnetic susceptibility of the non-linear o-models in 2d are 
given to three leading orders in 1/N as functions of the inverse 
bare coupling 6 and up to correlation lengths 150. Within the sys- 
tematic error introduced by truncating the 1/N-expansion, our 
results agree with Monte Carlo results for N > 3. We argue that 
the 1/N-series is convergent with a 6-cependent radius of conver- 
gence approaching 1/2 at weak coupling, and use this to predict 
the value for the magnetic susceptibility at asymptotically weak 
coupling. Our calculation features ‘Fourier accelerated’ numerical 
evaluation of Feynman diagrams, and extrapolation of finite volume 
results to infinite volume by phenomenological scaling. (orig.). 


2109 (NBI-HE-91-11) Hopping parameter expansion in- 
vestigation of a U(1),xU(1)p, lattice Yukawa model in the 
symmetry phase. Farakos, K. (Niels Bohr Inst., Copenhagen 
(Denmark)); Koutsoumbas, G. Niels Bohr Inst., Copenhagen (Den- 
mark). 1991. 24p. (NTUA-23/91.). Order Number DE92601622. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Employing the eighth order Hopping Parameter Expansion, we 
investigate the lattice regularized U(1), x U(1),R scalar-fermion 
model in the phase with unbroken symmetry. We calculate two-, 
three- and four-point functions, out of which the renormalized 
masses and couplings, as well as the wave function renormaliza- 
tion constants can be deduced. The outcome is compared to 
existing Monte Carlo results and new regions of the bare parame- 
ter space are explored. Evidence is given about the multicritical 
structure of the model in the large Yukawa coupling region. (orig.). 


2110 (NBI-HE-91-13) On spontaneous parity breaking in 
three-dimensional gauge-Higgs systems. Ambjoern, J. (Niels 
Bohr Inst., Copenhagen (Denmark)); Farakos, K.; Shaposhnikov, 
M.E. Niels Bohr Inst., Copenhagen (Denmark). Apr 1991. 15p. Or- 
der Number DE92601623. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We address the question of spontaneous breaking of parity in 
three-dimensional euclidian SU(2) gauge-Higgs theory by Monte 
Carlo simulations. We observe no sign of spontaneous parity 
breaking in the behaviour of local gauge invariant operators. How- 
ever, the presence of parity odd terms in the action can induce a 
phase transition to a parity odd ground state. (orig.). 


2111 (NBI-HE-91-16) Space-time versus world-sheet 
renormalization group equation in string theory. Brustein, R. 
(Texas Univ., Austin, TX (USA). Theory Group); Roland, K. Niels 
Bohr Inst., Copenhagen (Denmark). May 1991. 15p. Grant PHY- 
90-09850. (UTTG-09-91.). Order Number DE92601624. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We discuss the relation between space-time renormalization 
group equation for closed string field theory and world-sheet renor- 
malization group equation for first-quantized strings. Restricting our 
attention to massless states we argue that there is a one-to-one 
correspondence between the fixed point solutions of the two renor- 
malization group equations. In particular, we show how to extract 
the Fischler-Susskind mechanism from the string field theory equa- 
tion in the case of the bosonic string. (orig.). 


2112 (NBI-HE-91-26) Soliton condensation in some self- 
dual Chern-Simons theories. Olesen, P. Niels Bohr inst., 
Copenhagen (Denmark). May 1991. 7p. Order Number 
DE92601625. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that the gauged non-linear Schroedinger equation has 
a closely packed soliton-condensate as a solution. We also show 
that the abelian Chern-Simons Higgs theory has a vortex conden- 
sate as an approximate solution whent he vortex cells are very 
small. (orig.). 


2113 (NORDITA-91/21-P(prepr.)) Bootstrap trees and con- 
sistent S matrices. Koubek, A. (international School for Advanced 
Studies, Trieste (Italy)); Mussardo, G.; Tateo, R. Nordisk Inst. for 
Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 1991. 17p. 
(ISAS-Ref-—36/91/EP.). Order Number DE92601626. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We analyze the tree structure arising from the recursive boot- 
strap equations, given the S-matrix of the lightest particle. When 
S1; contains only one singularity, among all possible bootstrap 
systems, the only ones which give rise to a consistent set of S- 
matrices coincide with those of breathers of sine-Gordon at the 
reduction point =27/(2n+1). We also present our investigation on 
bootstrap systems defined by a S,, with a higher number of singu- 
larities. The only consistent examples we found belong to the set 
of minimal S-matrices corresponding to Dynkin diagrams. (orig.). 


2114 (NORDITA-91/22-P(prepr.)) Double scaling limit in 
O(N) vector models in D dimensions. Di Vecchia, P. (Nordisk 
Inst. for Teoretisk Fysik (NORDITA), Copenhagen (Denmark)); 
Kato, M.; Ohta, N. Nordisk Inst. for Teoretisk Fysik (NORDITA), 
Copenhagen (Denmark). Mar 1991. 28p. (OS-GE-15-91.). Order 
Number DE92601627. Source: OSTI; NTIS (US Sales Only); INIS. 

Using the standard 1/N expansion, we study O(N) vector models 
in D dimensions with an arbitrary potential. We limit ourselves to 
renormalizable theories. We show that there exists a value of the 
coupling constant corresponding to a critical point and that a dou- 
ble scaling limit can be performed as in D=0 and in the case of 
matrix models in D=0,1. For D=1 the theory is renormalizable with 
an arbitrary potential and we find in general a hierarchy of critical 
theories labelled by an integer k. The universal partition function 
obtained in the double scaling limit is constructed. Finally we show 
that the critical behaviour of those models is the same as a 
branched polymer model recently constructed by Ambjoern, 
Durhuus and Jonsson. (orig.). 


2115 (NORDITA-91/25-P(prepr.)) The running coupling at 
finite temperature. Engqvist, K.; Kainulainen, K. Nordisk Inst. for 
Teoretisk Fysik (NORDITA), Copenhagen (Denmark). 1991. 11p. 
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Order Number DES2601628. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We propose the ensemble averaged running coupling as the 
meaningful measure of the coupling strength of an equilibrium gas 
and consider its scaling behaviour. We show that the high temper- 
ature limit of the average coupling is obtained by keeping the 
temperature to the renormalization point ratio, T/y, fixed. In hot 
QCD gas this implies asymptotic freedom and a beta function 
which is independent of T up to two loops. In the MOM scheme a 
minimal sensitivity to temperature is obtained with the choice u=2.6 
T. (orig.). 


2116 (RAL-91-036) Proceedings of the school for young 
high energy physicists, September 1990 [helci at the Ruther- 
ford Appleton Laboratory, Chilton (GB)]. Barlow, R.J. (ed.). 
Rutherford Appleton Lab., Chilton (United Kingdom). 1991. 323p. 
(CONF-9009418-: School for young high energy physicists, 
Chilton (United Kingdom), 3-15 Sep 1990). Order Number 
DE92601629. Source: OSTI; NTIS (US Sales Only); INIS. 

The 1990 School of Young High Energy Physicists took place in 
September and was attended by virtually all first year graduate stu- 
dents in experimental HEP at British Universities. The School 
consisted of two weeks of intensive lectures, written versions of 
which are published in this book. The four lecture courses; symme- 
tries and gauge theories in Quantum Field Theory, Relativisitc 
quantum mechanics, QED and QeD; The Standard Model and Be- 
yond and Selected Topics in Phenomenology of the Standard Model 
are all indexed separately. These were supplemented by problems 
and tutorials to give a thorough grounding in the Standard Model of 
elementary particle physics, putting understanding of the theory on 
a firm foundation for experimental investigations. (author). 


2117 (RAL-91-036, pp. 1-106) Symmetries and gauge the- 
ories in quantum field theory. Barnes, K.J. (Southampton Univ. 
(UK)). Rutherford Appleton Lab., Chilton (United Kingdom). 1991. 
(CONF-9009418-: School for young high energy physicists, 
Chilton (United Kingdom), 3-15 Sep 1990). In Proceedings of the 
school for young high energy physicists, September 1990 [held at 
the Rutherford Appleton Laboratory, Chilton (GB)]. 323p. Order 
Number DE92601629. Source: OSTI; NTIS (US Sales Only); INIS. 

The first section of the lecture course covers all aspects of 
harmonic oscillators to provide a basis for the later sections. Rela- 
tivistic scalar fields; free fields, interacting fields and perturbation 
theory, are covered in the second section. Gauge theories are the 
topic of the third section and spontaneous symmetry breaking; the 
Higgs mechanism is looked at in the final section. (UK). 


2118 (RAL—91-036, pp. 107-188) Relativistic quantum me- 
chanics, QED and QCD. Jones, T. (Liverpool Univ. (UK)). 
Rutherford Appleton Lab., Chilton (United Kingdom). 1991. (CONF- 
9009418-: School for young high energy physicists, Chilton 
(United Kingdom), 3-15 Sep 1990). In Proceedings of the school 
for young high energy physicists, September 1990 [held at the 
Rutherford Appleton Laboratory, Chilton (GB)]. 323p. Order Num- 
ber DE92601629. Source: OSTI; NTIS (US Sales Only); INIS. 

This course is mostly about the techniques of relativistc quantum 
mechanics and quantum field theory. The aim is to get to the point 
that the Feynman rules can be "read off’ a Lagrangian and used to 
calculate amplitudes and cross-sections. It is therefore complemen- 
tary to other lectures at this school, wherein the connection 
between Lagrangians and Feynman rules is established via the full 
apparatus of canonical quantisation. The material is confined to the 
parity-conserving sector of the standard model: QED and QCD. 
Weak interactions and electroweak “unification” will be covered in 
another of the lectures which is also indexed. After introductory 
material on the Dirac equation and Fermi’s Golden Rule and phase 
space calculations, the Feynman rules of QED are used to calcu- 
late the leading contribution to the cross-section for an elementary 
process (e~ 1.~ —e~ z—). Then other QED processes and aspects 
of renormalization are discussed. Finally the QCD Lagrangian is in- 
troduced, and an attempt made to demonstrate how it comes 
about, through asymptotic freedom, that reliable perturbative calcu- 
lations of strong interaction effects can be made for certain 
processes. (author). 


2119 (SLAC-PUB-5659) On string theory and axionic 
strings and instantons. Rey, Soo-Jong. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (United States). Sep 1991. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-910881-23: Particles and 
fields '91, Vancouver (Canada), 18-22 Aug 1991). Order Number 
DE92002221. Source: OSTI; NTIS; INIS; GPO Dep. 

Progress in understanding exact superconformal field theories of 
four-dimensional axionic instantons and axionic strings is reported. 
12 refs. 


2120 (UM-P-90/85) Spontaneous CP violation from a 
quaternionic Kaluza-Klein theory. Hanlon, B.E.; Joshi, G.C. Mel- 
bourne Univ., Parkville (Australia). School of Physics. [1991]. 30p. 
(OZ-90/25.). Order Number DE92603679. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Motivated by the isomorphism between the universal covering 
group of the six dimensional Lorentz group and the special linear 
group over the quaternions, a locally quaternionic covariant quan- 
tum mechanics is postulated to exist in six space-time dimensions. 
Compactifying onto the space-time M* x S* complex theory is re- 
trieved on the four dimensional Minkowski space with the essential 
quaternionic nature confined to S*. Quaternionic spinors are intro- 
duced and a dimensionally reduced theory recovered which exhibits 
a CP violating effect via spontaneous symmetry breaking. 20 refs. 


2121 (UNICAMP-IMECC-RT-—28/89) Magnetic monopoles 
without string in the Kaehler-Cliftord algebra: a geometrical 
interpretation. Maia Junior, A.; Recami, E.; Rodrigues Junior, 
W.A.; Rosa, M.A.F. Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Matematica. 1989. 14p. Order Number 
DE92601632. Source: OSTI; NTIS (US Sales Only); INIS. 

In substitution for Dirac monopoles with string (and for topologi- 
cal monopoles) we have recently introduced monopoles without 
string on the basis of a generalized potential, the sum of a vector 
A and a pseudo-vector sub(75)B potential. By making recourse to 
the Clifford bundle C (7 M,g) [ T sub(x) (M,g) = IR sup(1,3); C (T 
sub(x) M,g) = IR sub(1,3)], which just allows adding together for 
each x « M tensors of different ranks, in a previous paper we suc- 
ceeded in constructing a lagrangian and hamiltonian formalism for 
interacting monopoles and charges that can be regarded as satis- 
factory from various points of view. In the present note, after having 
completed our formalism, we put forth a purely geometrical inter- 
pretation of it within the Kaehler-Clifford bundle K (7 sup(*) M). 


2122 (WIS-PH-89/59) Superspace actions on coadjoint 
orbits of graded infinite-dimensional groups. Aratyn, H. (Illinois 
Univ., Chicago, IL (USA). Dept. of Physics); Nissimov, E.; 
Pacheva, S.; Solomon, S. Weizmann Inst. of Science, Rehovoth 
(israel). Dept. of Physics. Sep 1989. 13p. Order Number 
DE92603680. Source: OSTI; NTIS (US Sales Only); INIS. 

The method of coadijoint orbits of infinite-dimensional Lie groups 
for derivation of geometric D=2 field theory actions is extended to 
the super-Kac-Moody and super-Virasoro groups in a manifestly 
(1,0) supersymmetric form. In this way we derive the explicit 
expressions for the actions of the supersymmetric chiral Wess- 
Zumino-Novikov-Witten model and of the induced supergravity (the 
supergravitational Polyakov action). The latter action is also ob- 
tained in a different form by gauging the supersymmetric chiral 
SL(2,R) WZNW model in the manifest superspace formalism. (au- 
thor). 


2123 (WIS-PH-89/73) Dimensional reduction of 10d het- 
erotic string effective lagrangian with higher derivative terms. 
Lalak, Z. (Warsaw Univ. (Poland). Inst. Fizyki Teoretycznej); Pawel- 
czyk, J. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Nov 1989. 21p. Order Number DE92603681. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dimensional reduction of the 10d Supergravity-Yang-Mills theo- 
ries containing up to four derivatives is described. Unexpected 
nondiagonal corrections to 4d gauge kinetic function and negative 
contributions to scalar potential are found. We analyzed the gen- 
eral structure of the resulting lagrangian and discuss the possible 
phenomenological consequences. (author). 
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2124 (WIS-PH-90/62) Particle, superparticle, superstring 
and new approach to twistor theory. Eisenberg, Y. Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics. Oct 1990. 
66p. Order Number DE92603682. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A new approach to twistor theory is proposed. The approach is 
based on certain reformulations of the classical massless particle 
and superparticle in terms of twistors. The first quantization of 
these systems leads to a full classification of all the free 4D field 
theories. The extension of one of this systems to the interacting 
case leads to a reformulation of the standard Dirac-Yang-Mills field 
equations in terms of gauge potential which fulfills certain curva- 
tureless conditions in a generalized space (Minkowski+twistor). 
These conditions are a consequence of integrability conditions of 
an overdetermined system of linear equations whose vector field is 
composed from the components of the Dirac field and the Yang- 
Mills field strength. The twistorial reformulation allows us to gauge 
away all the ordinary space-time variables. By this procedure we 
obtain a description of the usual free massless field theories in 
terms of pure twistor space. These systems are invariant under an 
infintte dimensional algebra, which contains the two dimensional 
conformal algebera as a subalgebra. We propose this systems as 
candidates to a generalization of the notion of two-dimensional 
conformal field theories to four dimensions. Alternatively, we intro- 
duce an extension of the pure twistorial point particle to a two 
dimensional object, i.e. a pure twistorial string. (author). 
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Refer also to citation(s) 1524, 1525, 1526, 1528, 1530, 1531, 
1545, 1934, 1988, 1993, 2007, 2185, 2201, 2204, 2238, 2604 


2125 (ANL-HEP-CP-91-82) Summary of spin session 
talks. Spinka, H. Argonne National Lab., IL (United States). High 
Energy Physics Div. [1991]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9105106-30: Conference on the intersections between par- 
ticle and nuclear physics, Tucson, AZ (United States), 23-29 May 
1991). Order Number DE92001886. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Measurements of spin observables in scattering experiments 
have been useful to explore a wide variety of medium and high en- 
ergy phenomena. Important new results were presented in each of 
the spin, combined hadron/spin and combined electrons and 
muons/spin sessions at this conference. Talks concerning spin 
effects in other sessions and in one of the hadron/spin parallel ses- 
sions are summarized by other speakers. The spin talks 
summarized in this paper are divided into four topics: tests of sym- 
metry principles, lepton scattering, hadron scattering experiments, 
and new developments in spin-related technologies. 5 figs. 


2126 (BARC—1531) BARC 75 - A 75 group neutron-photon 
coupled cross-section library with P5- anisotropic scattering 
matrices. Garg, S.B. (Bhabha Atomic Research Centre, Bombay 
(India). Neutron Physics Div.). Bhabha Atomic Research Centre, 
Bombay (india). 1990. 24p. Order Number DE92602394. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A 75 group neutron-photon coupled cross-section library has 
been developed for 42 reactor nuclides utilizing the basic cross- 
section files - ENDF/B-IV for neutrons and DLC-7F for photons. 50 
neutron energy groups and gamma energy groups are included in 
this library which should be well suited to carry out safety, shield- 
ing and core physics studies of nuclear reactors based on fission 
or fusion processes. This library is also adequate for oil logging 
and mineral exploration investigations. (author). 11 refs., 3 tabs. 


2127 (BNL-52262, pp. 3-38) Physics at RHIC. Shuryak, 
E.V. (Brookhaven National Lab., Upton, NY (United States)). 
Brookhaven National Lab., Upton, NY (United States). [1990]. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 


1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920 
Source: OSTI; NTIS: INIS. 

This introductory talk contains a brief discussion of future experi- 
ments at RHIC related to physics of superdense matter. In 
particular, the author considers the relation between space-time 
picture of the collision and spectra of the observed secondaries. 
He discusses where one should look for QGP signals and for pos- 
sible manifestation of the phase t:ansition. He pays more attention 
to a rather new topic: hadron modification in the gas phase. which 
is interesting by itself as a collective phenomenon, and also as a 
precursor indicating what happens with hadrons near the phase 
transition. He briefly reviews current understanding of the photon 
physics, dilepton production, charm and strangeness and J/w sup- 
pression. At the end he tries to classify all possible experiments 


2128 (BNL-52262, pp. 39-54) Flavor flow from quark 
gluon plasma. Rafelski, J. (Univ. of Arizona, Tucson (United 
States)). Brookhaven National Lab., Upton. NY (United States) 
[1990]. (CONF-900772-: 4. workshop on experiments and detec- 
tors for a relativistic heavy ion collider, Upton, NY (United States), 
2-7 Jul 1990). In Fourth workshop on experiments and detectors 
for a relativistic heavy ion collider. 442p. Order Number 
DE91004920. Source: OSTI; NTIS; INIS 

In this lecture presented at the July 1990 RHIC-BNL-Workshop 
the author discusses diverse hadronic observable of the reactions 
between relativistic heavy ions related to the production and flow of 
flavor, and its significance for the observation and identification of 
quark-gluon matter. This discussion in particular includes a brief 
survey of the current understanding of the strange particle signa- 
ture of quark gluon plasma. 


2129 (BNL-52262, pp. 121-141) Concept for an experiment 
on particle and jet production at midrapidity. Brady, P. (Univ. of 
California, Davis (USA)); Carroll, J.; Igo, G.; Stock, R.; Madansky, 
L.; Welsh, R.; Keane, D.; Van Hecke, H.; Harris, J.W.; Bloomer, 
M.; Chase, S.|.; Christie, W.; Friedlander, E.; Greiner, D.; Gruhn, 
C.; Gyulassy, M.; Jacobs, P.; NaudeBrookhaven National Lab., Up- 
ton, NY (United States). [1990]. (CONF-900772-: 4. workshop on 
experiments and detectors for a relativistic heavy ion collider, Up- 
ton, NY (United States), 2-7 Jul 1990). In Fourth workshop on 
experiments and detectors for a relativistic heavy ion collider. 
442p. Order Number DE91004920. Source: OSTI; NTIS; INIS. 

The concept for an experiment to study global event signatures 
of Quark Giuon Plasma formation and to investigate the propaga- 
tion of jets through strongly interacting matter at high density is 
presented. Both event-by-event and inclusive measurements of 
physical observables can be made at midrapidity over a large solid 
angle (\n| < 1 ) with full azimuthal coverage (Ad = 27) and 
azimuthal symmetry. The detection system consists of a vertex de- 
tector and time projection chamber (TPC) inside a solenoidal 
magnet for tracking, momentum analysis and particle identification; 
a time-of-flight system surrounding the TPC for particle identifica- 
tion at higher momenta; and electromagnetic and hadronic 
calorimetry to measure and trigger on jets and the transverse en- 
ergy of events. 


2130 (BNL-52262, pp. 207-218) Hadron spectroscopy at 
RHIC. Chung, S.U. (Brookhaven National Lab., Upton, NY (United 
States)); Kern, W.; Willutzki, H.J. Brookhaven National Lab., Upton, 
NY (United States). [1990]. DOE Contract AC02-76CH00016. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 
1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920. 
Source: OSTI; NTIS; INIS. 

A description is given of the physics opportunities at RHIC re- 
garding quark-gluon spectroscopy. The basic idea is to isolate with 
appropriate triggers the subprocesses pomeron + pomeron — 
hadrons and +* + +* — hadrons with the net effective mass of 
hadrons in the range of 1.0 to 3.0 GeV, in order to study the 
hadronic states composed of u, d, and s and gluons. The double- 
pomeron interactions are expected to produce glueballs and 
hybrids preferentially, while the two-offshell-photon initial states 
should couple predominantly to quarkonia and multiquark states. A 
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plethora of JP°-exotic mesons can be produced either directly in 
both types of interactions or in association with a single recoil pho- 
ton in the final state. 


2131 (BNL-52262, pp. 317-324) Can RHIC be used to test 
QED. Fatyga, M. (Brookhaven National Lab., Upton, NY (United 
States)); Rhoades-Brown, M.; Tannenbaum, M. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1990]. (CONF-900772-: 4. 
workshop on experiments and detectors for a relativistic heavy ion 
collider, Upton, NY (United States), 2-7 Jul 1990). In Fourth work- 
shop on experiments and detectors for a relativistic heavy ion 
collider. 442p. Order Number DE91004920. Source: OSTI: NTIS; 
INIS. 

The authors note that at RHIC, fully stripped Au ions will be ac- 
celerated to beam energies of 100Gev/u in a collider mode. At 
these energies the S-matrix for single e* + e~ pair production vio- 
lates unitarity bounds, thus implying that multiple pair production 
will occur. The theoretical language for investigating this phenom- 
ena is contained within the so-called virtual two photon 
representation of the heavy ion electromagnetic fields. Three gen- 
eral subjects were addressed during the workshop. These subjects 
were: 1. To understand the validity of the best available descrip- 
tions of e* e- pair production in peripheral heavy ion collisions, 
especially for the domain where this process is known to be non- 
perturbative. Z. To understand the prospects for using relativistic 
heavy ions to produce Higgs Bosons or Weak Bosons (Zo, W+, 
W-). This production mechanism proceeds through the virtual two 
photon representation of the heavy ions. and is considered a rea- 
son for accelerating heavy ions in both the LHC and the SSC. 3. 
To study the interference mechanisms between the two processes 
for hadron production in peripheral heavy ion collisions. These two 
processes are two photon exchange and two pomeron exchange. 


2132 (BNL-52262, pp. 345-368) An experiment to study 
strong electromagnetic fields at RHIC. Fatyga, M. (Brookhaven 
National Lab.. Upton, NY (United States)); Norbury, J.W. 
Brookhaver: National Lab., Upton, NY (United States). [1990]. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 
1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920. 
Source: OSTI; NTIS; INIS. 

The authors present a description of an experiment which can 
be used to search for effects of strong electromagnetic fields on 
the production of e*e~ pairs in the elastic scattering of two heavy 
ions at RHIC. A very brief discussion of other possible studies of 
electromagnetic phenomena at RHIC is also presented. 


2133 (CEA-CONF—10418) Nuclear collective flow from 
gaussian fits to triple differential distributions. Gosset, J. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR). 
Dept. de Physique Nucleaire); Babinet, R.; Cavata, C.; Marco, M. 
de; Demoulins, M.; Fanet, H.; Fodor, Z.; L’'Hote, D.; Lucas, B.; 
Alard, J.P.; Augerat, J.; Bastid, N.; CharmensaCEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Physique Nucleaire. 1990. 5p. (CONF-900181-: 18. interna- 
tional workshop of the gross properties of nuclei and nuclear 
excitations, Hirschegg (Austria), 15-20 Jan 1990). Order Number 
DE92716430. Source: OSTI; NTIS (US Sales Only). 

A simple characterization of triple differential cross sections is 
needed for a systematic study of the nuclear matter collective flow 
in relativistic nucleus-nucleus collisions. Our analysis is based 
upon a fitting procedure, so that the triple differential distributions 
need not be measured in the whole momentum space. If the de- 
tector acceptance eliminates most spectator particles or if it is 
artificially restricted for doing so, this method leads to a flow char- 
acterization of the participant nuclear matter. The center-of-mass 
triple-differential momentum distributions are fitted to a simple ana- 
lytical shape, namely an anisotropic Gaussian distribution. The 
adjusted parameters (flow angle and aspect ratios) are corrected 
for uncertainty in the event-by-event determination of the reaction 
plane azimuth (finite-number effects). Results are presented for 
neon-nucleus and argon-nucleus collisions at incident energy be- 
tween 400 and 800 MeV per nucleon. Flow is already significant 
for light systems, and depends clearly upon the impact parameter. 


2134 (CEA-CONF-10419) Pion-baryon correlations in 
nucleus-nucleus collisions between 400 and 800 MeV per nu- 
cleon. Gosset, J. (CEA Centre d'Etude Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (FR). Dept. de Physique Nucleaire); Babinet, R.; Ca- 
vata, C.; Marco, N. de: Demoulins, M.; Fanet, H.; Fodor, Z.; 
L'Hote, D.; Lucas, B.; Alard, J.P.; Augerat, J.; Bastid, N.; Charmen- 
satCEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physique Nucleaire. 1990. 6p. (CONF-900181-: 
18. international workshop of the gross properties of nuclei and nu- 
clear excitations, Hirschegg (Austria), 15-20 Jan 1990). Order 
Number DE92716431. Source: OSTI; NTIS (US Sales Only). 

Triple differential cross sections of charged pions were measured 
for Ne projectiles at E/A = 600 and 400 MeV with NaF, Nb, and Pb 
Targets, and for Ar projectiles at E/A = 600 and 400 MeV with Ca, 
Nb, Pb Targets. The reaction plane was determined event by event 
from the light-baryon momenta distribution. For asymmetrical sys- 
tems (A;>Ap), preferential emission of charged pions away from 
the interaction zone towards the projectile side in the transverse di- 
rection was observed. Such a preferential emission, which is not 
predicted by cascade calculations, is interpreted as the conse- 
quence of a stronger pion absorption by the heavier spectator 
remnant. invariant mass distributions of [p, 7+] pairs emitted in Ne- 
NaF collisions at E/A=800 MeV and Ar+Ca at E/A=600 MeV have 
also been studied. After background subtraction by the so-called 
event mixing method, we extract a signal roughly centered on the 
delta mass. This signal decreases when the particle multiplicity in- 
creases. 


2135 (CEA-CONF-—10420) Anisotropy of the pion emission 
in relativistic nucleus-nucleus collisions. Babinet, R. (and oth- 
ers); Cavata, C.; Demoulins, M.; Fanet, H.; Gosset, J.; Lemaire, 
M.C.; Le Merdy, A.; L’Hote, D.; Lucas, B.; Poitou, J.; Alard, J.P.; 
Augerat, J.; Bastid, N.; Charmensat, P.; Dupieux, P.; Fraysse, L.; 
Marroncle, J.; Montarou, G.;. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Physique Nucleaire. 
1990. 8p. (CONF-9001120—: International winter meeting on nu- 
clear physics, Bormio (Italy), 22-26 Jan 1990). Order Number 
DE92716432. Source: OSTI; NTIS (US Sales Only). 

The production of pions and baryons from Ne and Ar induced re- 
actions on Ca, NaF, Nb and Pb targets, in the range of .2 to 1 
GeV per nucleon, is discussed. The 4x detector Diogenes at the 
Saturne accelerator facility is applied. The reaction plane is deter- 
mined from the baryon momenta distribution and used as a 
reference for the pion triple differential cross-sections. A transverse 
momentum analysis is carried out for baryons and pions. The pion 
squared reduced impact parameter and the flow characteristics are 
given. The results show that the azimuthal anisotropy of pion emis- 
sion increases with the asymmetry of the system. The evidence 
that pion absorption effects may be responsible for the azimuthal 
anisotropy of the pion emission is provided. 


2136 (DOE/ER/01067-T9) Triangle Universities Nuclear 
Laboratory: Progress report, TUNL XXX, 1 September 1990-31 
August 1991. Duke Univ., Durham, NC (United States); North Car- 
olina Univ., Chapel Hill, NC (United States); North Carolina State 
Univ., Raleigh, NC (United States). [1991]. 176p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
76ER01067 ;FG05-88ER40441 ;FG05-88ER40442. (TUNL-30). 
Order Number DE92002539. Source: OSTI; NTIS; INIS; GPO Dep. 
This report contains brief papers that discusses the following 
topics: Fundamental Symmetries in the Nucleus; Internucleon In- 
teractions; Dynamics of Very Light Nuclei; Facets of the Nuclear 
Many-Body Problem; and Nuclear Instruments and Methods. 


2137 (DOE/ER/40146-3) [Medium high energy physics at 
Syracuse University]: Technical progress report. Souder, P.A. 
Syracuse Univ., NY (United States). Dept. of Physics. Oct 1991. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER40146. Order Number DE92002471. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report discusses: Polarized muonic atoms; spin-dependent 
structure functions of the neutron; parity violation in the scattering 
of polarized electrons; tensor polarization in elastic eD scattering; 
and, hyperfine structure of muonium. 
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2138 (DOE/ER/40309-14) Nuclear structure at intermedi- 
ate energies: Progress report. Bonner, B.E.; Mutchler, G.S. Rice 
Univ., Houston, TX (United States). Bonner Nuclear Labs. 30 Sep 
1991. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-87ER40309. Order Number 
DE92002424. Source: OSTI; NTIS; INIS; GPO Dep. 

The theme that unites the sometimes seemingly disparate exper- 
iments undertaken by the Bonner Lab Medium Energy Group is a 
determination to understand in detail the many facets and manifes- 
tations of the strong interaction, that which is now referred to as 
nonperturbative QCD. Whether we are investigating the question of 
just what does carry the spin of baryons, or the extent of the valid- 
ity of the SU(6) wavefunctions for the excited hyperons (as will be 
measured in their radiative decays in our CEBAF experiment), or 
questions associated with the formation of a new state of matter 
predicted by QCD (the subject of our BNL experiments E810, 
E854, as well as our approved experiment at RHIC), — all these 
projects share this common goal. Our other experiments represent 
different approaches to the same broad undertaking. LAMPF 
E1097 will provide definitive answers to the question of the spin 
dependence of the inelastic channel of pion production in the n-p 
interaction. FNAL E683 may well open a new field of investigation 
in nuclear physics: that of just how quarks and gluons interact with 
nuclear matter as they transverse nuclei of different sizes. In most 
all of the experiments mentioned above, the Bonner Lab Group is 
playing major leadership roles as well as doing a big fraction of the 
hard work that such experiments require. We use many of the facil- 
ities that are unavailable to the intermediate energy physics 
community and we use our expertise to design and fabricate the 
detectors and instrumentation that are required to perform the 
measurements which we decide to do. 


2139 (DOE/ER/40324—5) Nuclear research with heavy 
ions: Annual progress report, January 1, 1991—December 31, 
1991. Kaplan, M. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Dept. of Chemistry. Aug 1991. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-87ER40324. 
Order Number DE92000469. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Asymmetric fission of 
149Tb* from the finite-range, rotating-liquid-drop model: mean total 
kinetic energies for binary fragmentation; charged-particle evapora- 
tion from hot composite nuclei: evidence over a broad Z range for 
distortions from cold nuclear profiles; the role of reversed kinemat- 
ics and double kinematic solutions in nuclear reactions studies; 
precustion of intermediate-mass-fragments in the reaction °®Mo + 

'V at an excitation energy E* = 224-MeV; emission of light 
charged particles in the reaction 344-MeV 28Si + '*'Sb; continued 
developments of the statistical evaporation code LILITA.N90; and 
planning for heavy-ion-collision studies at very high energies: the 
STAR collaboration at RHIC. 


2140 (DOE/ER/40344-5) Nuclear physics studies with 
medium energy probes: Progress report, August 1990—August 
1991. Seth, K.K. Northwestern Univ., Evanston, IL (United States). 
[1991]. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-87ER40344. Order Number 
DE92002279. Source: OSTI; NTIS; INIS; GPO Dep. 

This report research in quark-quark interactions, exotic baryonic 
systems, and nuclear structure. (LSP) 


2141 (ECN-}+91-004) Test of the IRDF-90.V.1. reactor 
dosimetry library. Zsolnay, E.M. (Technical University of Budapest 
(Hungary). Institute of Nuclear Technics); Nolthenius, H.J. Nether- 
lands Energy Research Foundation, Petten (Netherlands). Jan 
1991. 40p. Order Number DE92602395. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A survey of a number of properties of a preliminary version of 
the International Reactor Dosimetry File (IRDF-90.V.1.) was made. 
The survey comprises a numerical characterization of the plotting 
of cross-section differences. The plots show the differences in 
respect to older metrology libraries. A recommendation is also in- 
cluded. (author). 13 refs.; 34 figs.; 8 tabs. 


2142 (INIS-GB-366) Nuclear physics: appendix to the 
Daresbury annual report 1990/91. Daresbury Lab. (United King- 
dom). 1991 121p. Order Number DE92604105. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This nuclear physics chapter of the Annual Report of the Dares- 
bury Laboratory of the United Kingdom Science and Engineering 
Research Council describes the work of the Nuclear Structure Fa- 
cility. In the limited space available it necessarily provides only a 
broad outline of the facility, its development and a flavour of the re- 
search in a selection of a few highlighted topics. This appendix 
complements the first volume of the Report reproducing users’ 
short camera ready scientific reports. These describe the progress 
and results of each experimental proposal. Reports are grouped in 
five sections: research into nuclear structure with contributions or- 
dered in increasing Z number of the nuclei studies; investigations 
of nuclear reaction mechanisms; nuclear theory; atomic physics; 
and accelerator operations, developments and instrumentation. The 
appendix forms a compact record of the work of the Nuclear Struc- 
ture Facility for the year 1990/91. (author). 


2143 (ISN-90-07) Size of nuclear sources from measure- 
ments of proton-proton correlations at small relative 
momentum. Rebreyend, D. (Grenoble-1 Univ., 38 (FR). Inst. des 
Sciences Nucleaires); Kox, S.; Merchez, F.; Noren, B.; Perrin, C.; 
Khelfaoui, B.; Gondrand, J.C.; Noren, B.; Gustafsson, H.A.; Jakob- 
sson, B.; Kristiansson, A.; Ryde, H.; Oskarsson, A.; Westenius, M.; 
CronGrenoble-1 Univ., 38 (France). Inst. des Sciences Nucleaires. 
Jan 1990. 20p. (CONF-9001120—: International winter meeting on 
nuclear physics, Bormio (Italy), 22-26 Jan 1990). Order Number 
DE92716440. Source: OSTI; NTIS (US Sales Only). 

This contribution will present recent measurements performed on 
light heavy ion reactions at intermediate energies. Nuclear source 
sizes were determined by measuring the correlation at small rela- 
tive momentum, between two protons detected in the EMRIC 
set-up. This technique allows the determination of the extent of the 
emitting source by constructing a correlation function for the coinci- 
dent protons and analyzing it in the framework of a final state 
interaction model. We found the apparent source size to be large 
compared to the dimension of the studied system and low sensitiv- 
ity of the extracted radii as a function of the target mass and 
detection angle. We will show that simulations may be needed to 
fully estimate the correlation induced by detectors with small angu- 
lar acceptance. 
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2144 (CRN-PN-SO0-18) Transfer of nucleons bet 
heavy nuclei at large distances. Von Oertzen, W. (Hahn- -Meitner- 
Institut, Berlin GmbH (DE)). Strasbourg-1 Univ., 67 (France). 
Centre de Recherches Nucleaires. 1990. 18p. (CONF-9005394—: 
Workshop on Interface Between Nuclear structure and Heavy-lon 
Reaction Dynamics, Notre-Dame, U (United States), May 1990). 
Order Number DE92730116. Source: OSTI; NTIS (US Sales Only). 

Dynamical and structural aspects of transfer reactions between 
heavy nuclei are discussed. At the internuclear distances for which 
the dissipation is still small, cold multinucleon transfer offers the 
possibility to study the coupling of structural and dynamical aspects 
of the nuclear two-center system. The experimental results of neu- 
tron and proton transfer are inspected for a variety of systems. 
Examples for the enhancement of two-nucleon transfer due to the 
pairing interaction are shown and connections to the nuclear 
Josephson-effect are discussed. 





2145 (IPNO-DRE-90-15) Reviewing the study of narrow 
dibaryons. Tatischeff, B.; Comets, M.P.; Le Bornec, Y.; Willis, N. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1990. 12p. (CONF-9009170-: 10. international seminar on high 
energy physics problems, relativistic nuclear physics and quantum 
chromodynamics, Dubna (USSR), 24-29 Sep 1990). Order Number 
DE92730124. Source: OSTI; NTIS (US Sales Only). 

The experimental evidence for narrow dibaryons has an essen- 
tial importance if it can be associated to quark degrees of freedom 
in nuclei. The difficulty is double: first the corresponding structures 
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have to be observed. Second when observed these structures 
have to be dissociated as much as possible from any classical ex- 
planation as for example a threshold effect corresponding to the 
opening of a new channel of mesons and two baryons in interac- 
tion. Extensive researches are done in some laboratories with 
emphasizes on the accuracy of the data: only such data, achieved 
in the two last years will be presented here. The solution of the 
first difficulty needs data of high precision, both statistical and sys- 
tematic. The second point: the identification of data with quark 
degrees of freedom is before all a theoretical problem although it 
will be clearly favoured by the narrowness of the observed 
dibaryons. In opposition to experimental investigations for T = 1 
and T = 2 dibaryons, where many experiments have been accom- 
plished, there have been no data concerning pure isoscalar 
dibaryon search. Experimentally evidence for isovector dibaryons 
has been strengthened, especially in the range above M = 2 My + 
M,.. Intensive works are presently carried out below this threshold. 
There is still no signature in the isoscalar dibaryon sector. Different 
experiments have been accomplished in the search of T = 2 nar- 
row dibaryons, at Saturne, Triumf and Lampf, but in any case a 
narrow structure has been observed. 


2146 (IPNO-DRE-91-06) Stopping powers of gases for 
heavy ions (O, Ar, Kr, Xe) at intermediate energy (20-100 MeV/ 
u). Vanishing of the gas-solid effect. Herault, J. (Paris-11 Univ., 
91 - Orsay (FR). Inst. de Physique Nucleaire); Bimbot, R.; Gauvin, 
H.; Kubica, B.; Anne, R.; Bastin, G.; Hubert, F. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. 1991. 40p. Order 
Number DE92716560. Source: OSTI; NTIS (US Sales Only). 

The stopping powers of eleven gaseous media have been mea- 
sured for 20-85 MeV/u 0, 25-60 MeV/u Ar, 20-40 MeV/u Kr, and 
25-30 MeV/u Xe ions. The experimental method consists in mea- 
suring the energy loss of ions traversing a given thickness of gas 
contained in a gas cell. The energy measurements are performed 
using a magnetic spectrometer (LISE). The pressure and tempera- 
ture of the gases are directly measured by appropriate probes. The 
stopping powers are thus determined with an accuracy of + 2 to + 
4%. From the comparison of these data with the stopping powers 
of solids previously measured, the magnitude of the gas-solid ef- 
fect is estimated. This effect is still observed for 25 MeV/u Xe and 
vanishes for lighter projectiles at higher energy, when they tend to 
be fully stripped. 


2147 (PCCF-T—90-03) Light fragment production at small 
angles in Ar + Nucleus collisions with the Diogene detector. 
Comparison with theoric models. Biagi, F. Clermont-Ferrand-2 
Univ., 63 - Aubiere (France). Lab. de Physique Corpusculaire. Oct 
1990. 193p. (In French). Order Number DE92716571. Source: 
OSTI; NTIS (US Sales Only). 

This work concerns the study of light fragment production at 
small angles in Ar + Nucleus collisions with the Diogene detector. 
After a brief review of the Relativistic Heavy lon collisions, we de- 
scribe the Diogene detector; we study experimental analysis in 
particular the simulation of the experimental filter. We analyse the 
correlations between the multiplicities in the central chamber and in 
the plastic wall, and we determine differential production cross sec- 
tions of light fragments at small angles. Then, we compare 
experimental production cross sections of Z = 1 fragment with the- 
oretical predictions from theoretical models: the thermodynamical 
model, the Intranuciéar Cascade model and the theory of Quantum 
Molecular Dynamics (QMD). The thermodynamical model allows us 
to confirm the existence of two sources: the projectile remnant the 
participant region. We have extracted apparent temperatures which 
confirm a low excitation energy of the projectile remnant. With the 
intranuclear Cascade, we simulate Ar + (Ca,Nb) reactions at 200 
and 400 A.MeV. A qualitative description is only obtained. With 
QMD, we consider two systems: Ar + (Ca,Nb) at 400 and 600 
A.MeV, with different impact parameters and with two equations of 
state (soft and hard). The comparison between experimental data 
and theoretical data shows a good qualitative agreement. The 
quantitative agreement depends of centrality of the collisions, and 
we note a sensitivity of the results to the equation of state for cen- 
tral asymetric collisions, favouring a hard equation of state. 
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2148 (DOE/ER/40315-185) Measurements of non-leptonic 
weak decays of lambda hypernuclei. Schumacher, R.A. 
Carnegie-Mellon Univ., Pittsburgh, PA (United States). Dept. of 
Physics. [1991]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-87ER40315. (CONF- 
9105106-32: Conference on the intersections between particle and 
nuclear physics, Tucson, AZ (United States), 23-29 May 1991). Or- 
der Number DE92002777. Source: OSTI; NTIS; INIS; GPO Dep. 

Aspects of recent measurements of the mesonic and non- 
mesonic partial decay rates of ,5He, and ,'C are discussed. We 
comment on what the experiments tell us about the spin-isospin 
structure of AS=1 weak interaction in the nuclear environment. 14 
refs., 1 fig. 


2149 (FRCEA-TH-331) Study of the electromagnetic form 
factors of Helium-3 and Tritium nuclei by electron scattering. 
Amroun, A. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Physique des Particules Elemen- 
taires; Bordeaux-1 Univ., 33 (France). Jan 1989. 179p. (In French). 
Order Number DE92716541. Source: OSTI; NTIS (US Sales Only). 

Accurate measurements of the tritium electromagnetic form fac- 
tor demonstrated that, when the exchange currents are included, 
the theoretical and the experimental data are in agreement. Similar 
calculations carried out on helium-3 were not satisfactory. In this 
investigation, a new electromagnetic form factor of helium-3 is 
measured. The transfer zone of the diffraction spectra concerning 
the first minimum and the second maximum is considered. The aim 
of the study is to test on both nuclei the validity and the uncertain- 
ties of the models. The scattering of electrons on helium-3 is 
analyzed. The experiment was performed in the Saclay linear 
accelerator. The isoscalar and isovector form factors could be dif- 
ferentiated. By comparing the theoretical and the experimental 
data, it is demonstrated that the use of three body forces in the 
calculations has no effect on the form factor results. 


6513 Nuclear Properties and Reactions, A = 6-19, 
Experimental 


Refer also to citation(s) 2148, 2159, 2171, 2199, 2251 


2150 (CRN-PN-90-15) Detailed energy dependence of the 
elastic and inelastic '*C + '2C scattering between 5 and 10 
MeV/nucleon. Morsad, A.; Haas, F.; Beck, C.; Freeman, R.M. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 20p. Order Number DE92730057. Source: OSTI; NTIS (US 
Sales Only). 

Excitation functions for '*C + '@C elastic and inelastic scattering 
to 2* level have been measured overt the energy range 30 - 60 
MeV (cm) by 250 keV steps using the kinematical coincidence 
method. The intermediate structure resonances disappear above 
Ecm = 35 MeV while the broad and irregular structure becomes a 
general feature of the interaction at higher energies. 


2151 (INDC(CCP)-332/L, pp. 11-22) Investigation of the 
10B(n,t) reaction cross-section in the subthreshold energy re- 
gion. Kornilov, N.V. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij 
Inst.); Balitskij, A.V.; Baryba, V.Ya.; Druzhnin, V.I.; Kagalenko, 
A.B.; Kharitonov, A.K. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Aug 1991. Trans- 
lated by A. Lorenz for the IAEA. Original report in Russian was 
distributed as INDC(CCP)-318/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 1, 1990). 
32p. Order Number DE92602343. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-318/G. 

The 1°B(n,t) reaction cross-section has been measured at 
incident neutron energies of 0.025 eV, 420 KeV and 5 MeV. A de- 
tailed description of the experimental technique and the Monte 
Carlo simulation is given. It was confirmed that the cross-section of 
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this reaction in the subthreshold region is non-zero. The recom- 
mended value of the '°B(n,t) reaction cross-section at thermal is 
8.5+2.0 mb. (author). 16 refs, 3 figs. 


2152 (JINR-R—1-90-202) Cumulative production of 7-- 
mesons in ~~ C interactions at 40 GeV/c. Baatar, Ts. (and 
others); Bajtsajkhan, Ts.; lvanovskaya, |.A. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy. 1990. 11p. (In 
Russian). Order Number DE92604106. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted to Yad. Fiz. 

The dependence of the invariant differential production cross 
sections of secondary 7~-mesons on the cumulative number n, is 
investigated in x—C-collisions at a primary momentum of 40 GeV/ 
c. The momentum and angular characteristics of «~-mesons with 
cumulative number n,>1 are presented. It is shown that the 'effec- 
tive temperature of secondary 7~-mesons rises with increasing n, 
and reaches Tp=(755+56) MeV for 7~-mesons with n,.>1. This 
greatly exceeds the critical temperature of the phase transition of 
nuclear matter from hadron to quark-gluon state predicted by the- 
ory. 16 refs.; 9 figs.; 3 tabs. 


2153 (KFK-4893) First observation of the neutral current 
nuclear excitation 'C(v,v’)'2C*(1*,1). KARMEN Collaboration. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik. Jun 1991. 14p. Order Number DE92727465. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The neutral current nuclear excitation '*C(v, v’)'*C* (1*, 1; 15.1 
MeV) has been observed for the first time. For ve and anti v, from 
u*-decay at rest the flux averaged cross section was determined to 
be (onc(Ve+anti v,))={10.8+5.1(stat)+1.1(syst)}*10-4*  cm?. 
(orig.). 


2154 (KFTI-88-48) S-asymmetry of the ®Li nucleus disin- 
tegration into *He and °H by linear polarized photons. Denyak, 
V.V.; Zayats, A.A.; Likhachev, V.P.; Pashchuk, S.A.; Khvastunov, 
V.M. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst. 1988. 7p. (in Russian). Order Number 
DE92602401. Source: OSTI; NTIS (US Sales Only); INIS. 

Ansiyes of contribution of different amplitudes to c-asymmetry of 
7+®Liz*He+5H reaction near threshold was conducted in the 
framework of helical formalism. Correlation with experimental data 
in the region of 22-42 MeV photon energy was conducted. 


6514 Nuclear Properties and Reactions, A = 20-38, 
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2155 (CRN-PN-90-28) Experimental study of nuclei near 
N=20 study of °7*'Na, *'Mg, Al beta decay. Walter, G. 
Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucleaires. 
1990. 13p. (CONF-8911216—: Workshop on the contribution to the 
nuclear structure of light nuclei far from stability experiment and 
theory workshop, Overnai (France), 27-29 Nov 1989). Order Num- 
ber DE92721272. Source: OSTI; NTIS (US Sales Only). 

The experimental results obtained at the ISOLDE on-line separa- 
tor concerning n-rich Na, Mg and Al isotopes are reported. The 
isotopes are produced by bombarding a uranium carbide target 
with the 600MeV proton beam at CERN synchrocyclotron and are 
ionized in a tungsten surface ionization source. The aim of the in- 
vestigation was to delineate the region of deformation where 
properties could not be described by the sd shell model calculations 
and to locate intruder states for which 1(h/27)w or 2(h/27)w excita- 
tion from sd to fp shells are found lower than 0(h/27)w excitation. 


2156 (IPNO-DRE-91-04) *Ar and ?’S: Beta-delayed two- 
proton emission and mass-excess. Borrel, V. (Paris-11 Univ., 91 
- Orsay (FR). Inst. de Physique Nucleaire); Jacmart, J.C.; 
Pougheon, F.; Anne, R.; Detraz, C.; Guillemaud-Mueller, D.,; 
Mueller, A.C.; Guillemaud-Mueller, D.; Mueller, A.C.; Detraz, C.; 
Bazin, D.; Delmoral, R.; Dufour, J.P.; HParis-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1991. 29p. Order Number 
DE92716559. Source: OSTI; NTIS (US Sales Only). 

Beta-delayed two-proton decay is reported for the T, = -5/2 iso- 
topes °"Ar and 27S which were produced by fragmentation of °¢Ar 
at 85 MeV/u. The two-proton nature of this decay is established on 
the basis of the number of events which trigger two detectors or 


more in a silicon-detector telescope. The proton energy spectra 
give experimental values for the daughter energy levels and for the 
branching ratios. The deduced values of the °'Ar and 7S masses 
are discussed and compared with mass predictions. For both nu- 
clei, other channels like 63p and Spa are to be searched for since 
the observed G2p and Sp branches do not fully account for the to- 
tal decay width of the isobaric analog states in the daughter nuclei. 
Partial decay schemes are proposed for °’Ar and 2’S. 


2157 (Jue+2419) Production of neutral pions below the 
nucleon-nucleon threshold in the reactions Mg(*°0,7°)X and 
24Mg(*He,x°)X. Waters, M. Forschungszentrum Juelich GmbH 
(Germany). Inst. fuer Kernphysik. Jan 1991. 113p. (in German). 
Order Number DE92727173. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the present thesis the production of neutral pions in the reac- 
tion *4Mg('®O,7°)X at 24 and 33 MeV/u as well as in the reaction 
24Mg(*He,°)X at a projectile energy of 43 MeV/u was studied by 
means of a lead-glass Cherenkov detector. The measured energy 
spectra can be well described by a parametrization by means of 1/ 
E e sup(- E/E) analogously to the bremsstrahlung model. The de- 
crease parameters extracted from this indicate a stopping time in 
the order of magnitude of 10-*4s, which confirms the assumption 
that the pions are produced in the early phase of the reaction be- 
fore the onset of the equilibration of the fused system. (orig./HSI). 


2158 (LPCC-—90-05) Estimation of the sizes of hot nuclear 
systems trom particle-particle large angle kinematical correla- 
tions. La Ville, J.L. (Caen Univ., 14 (FR). Lab. de Physique 
Corpusculaire); Bizard, G.; Durand, D.; Badala, A.; Barbera, R.; 
Paimeri, A.; Pappalardo, G.S.; Jin, G.M.; Rosato, E. Caen Univ., 
14 (France). Lab. de Physique Corpusculaire. Jun 1990. 7p. 
(CONF-9006341—: CORINNE '90: international workshop on parti- 
cle correlations and interferometry in nuclear collisions, Nantes 
(France), 28-30 Jun 1990). Order Number DE92716441. Source: 
OSTI; NTIS (US Sales Only). 

Light fragment emission, when triggered by large transverse mo- 
mentum protons shows specific kinematical correlations due to 
recoil effects of the excited emitting source. Such effects have 
been observed in azimuthal angular distributions of He-particles 
produced in collisions induced by 94 MeV/u'®0 ions on Al, Ni and 
Au targets. A model calculation assuming a two-stage mechanism 
(formation and sequential decay of a hot source) gives a good de- 
scription of these whole data. From this succesfull confrontation, it 
is possible to estimate the size of the emitting system. 
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2159 (CEA-LNS-Ph-91-12) Onset of multitragmentation in 
the O+AgBr system. Leray, S. (Laboratoire National Saturne - 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)); Bouissou, P.; Ngo, C.; Remaud, B.; Sebille, F. Labora- 
toire National Saturne - Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). 1991. 7p. (CONF-910135—: 7. winter work- 
shop on nuclear dynamics, Key West, FL (United States), 27 Jan - 
2 feb 1991). Order Number DE92721340. Source: OSTI; NTIS (US 
Sales Only). 

We investigate the onset of multifragmentation as a function of 
the bombarding energy in the O+AgBr system with a phenomeno- 
logical dynamical model: a restructured aggregation coupled to a 
Landau-Vlasov calculation. We show that different choices for the 
nucleon-nucleon cross section, entering in the Landau-Viasov 
calculation, gives very different results while there is almost no de- 
pendence on the effective force. The aggregation radius also plays 
an important role in the determination of the multifragmentation 
threshold. These parameters being chosen, the model is able to 
rather well reproduce the overall features of the fragment distribu- 
tions at all the bombarding energies. 


2160 (CRN-PN-90-27) Gamow-Teller Beta decay of A = 
48-51 potassium isotopes and shell model description. Walter, 
G. Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires. 1990. 12p. (CONF-8911216—: Workshop on the contribution 
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to the nuclear structure of light nuclei far from stability experiment 
and theory workshop, Overnai (France), 27-29 Nov 1989). Order 
Number DE92721341. Source: OSTI; NTIS (US Sales Only). 

The results of the investigations on the Gamov-Teller beta decay 
of *®-5'K isotopes are discussed. The experiments were carried 
out with a uranium carbide target bombarded either by a 600 MeV 
proton or a 900 MeV 3He beam at CERN synchrocyclotron. By 
gms and neutron spectroscopy techniques, the excited states of 

-5'1Ca are studied. The results show that the Gamov-Teller 
strength distributions of “®-5'K isotopes are explained by shell- 
model calculations involving five shells, distributed in two major 
shells. 


2161 (DOE/ER/40353-6) Parity dependence of level densi- 
ties in “°V. York, B.W. Tennessee Technological Univ., Cookeville, 
TN (United States). Dept. of Physics. [1991]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FGO05- 
87ER40353. (CONF-9103136-8: 5. national conference on 
undergraduate research. Pasadena, CA (United States), 21-23 Mar 
1991). Order Number DE92002405. Source: OSTI; NTIS; INIS; 
GPO Dep. 

In this research, we have studied “*Ti(p, p;) and “8(p, p;-y) in an 
effort to determine the dependence of level densities on parity in 
the compound nucleus “°V. This nuclide was chosen because of 
the high level density of the “°V system (leading to good statistical 
accuracy) and because the target is zero spin (making the assign- 
ment of J easier). 5 refs., 3 figs. 


2162 (INDC(CCP)-335/L, pp. 19-24) The “Fe(n,a)®'Cr 
thermal neutron reaction cross-section. Makarov, S.P. (Gosu- 
darstvenny| Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Pik-Pitchak, G.A.; Rodi- 
onov, Yu.F.; Khmyzov, V.V.; Yashin, Yu.A. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Aug 1991. Translated by A. Lorenz for the IAEA. Original 
report in Russian was distributed as INDC(CCP)-328/G. In Transla- 
tion of selected papers published in Yademye Konstanty (Nuclear 
Constants 3, 1990). 61p. Order Number DE92602345. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-328/G. 

Measurement and theoretical evaluation of the thermal neutron 
induced *4Fe(n,a)®'Cr reaction cross-section are described. The 
following parameters of this reaction were determined: <c,>calc 
~ 1.1x10-27 barns, Ri = 0.6 mbarns, (ca)exp ~ 1x10-5 barns, 
RI = 1.09+0.13 mbarns. (author). 15 refs. 


2163 (IPNO-DRE-90-18) Study of the continuum in heavy 
jon inelastic spectra by light particle coincidence measure- 
ments. Scarpaci, J.A. (Paris-11 Univ., 91 - Orsay (FR). Inst. de 
Physique Nucleaire); Blumenfeld, Y.; Chomaz, P.; Frascaria, N.; 
Garron, J.P.; Roynette, J.C.; Suomijarvi, T.; Van der Woude, A.; 
Scarpaci, J.A.; Alamanos, N.; Fernandez, B.; Gillibert, A.; Van der 
WParis-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1990. 13p. Order Number DE92730127. Source: OSTI; NTIS (US 
Sales Only). 

The continuum in heavy ion inelastic spectra contains, in addi- 
tion to the excitation of target nucleus states, contributions from 
pick-up break-up and knock out reactions. In the case of the “Ca 
+ “Ca collision at 50 MeV/N these contributions are separated 
and their relative importance assessed by the measurement of light 
charged particles in coincidence with the inelastically scattered 
fragments. The pick-up break-up contribution is found to make up 
less than half of the cross section at high excitation energies, con- 
versely, the knock out process is important. 


2164 (IPNO-DRE-91-05) Evidence for the 199/2 strength 
in “Sc and proton decay mode. Guillot, J. (Paris-11 Univ., 91 - 
Orsay (FR). inst. de Physique Nucleaire); Langevin-Joliot, H.; Van 
de Wiele, J.; Gerlic, E.; Florent, J.J.; Willis, A.; Duhamel-Chretien, 
G.; Hourani, E.; Florent, J.J.; Duhamel-Chretien, G. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. Feb 1991. 14p. 
Order Number DE92730125. Source: OSTI; NTIS (US Sales Only). 

The centroid of the widely spread 19/2 proton particle strength 
in “'Sc has been located at E,=8.8 MeV. Relatively large decay 


branching ratios to the ground state and the first 3~ level of “°Ca 
have been observed in the *°Ca (He, dp) reaction at E34, = 240 
MeV. 
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2165 (CRN-PN-90-23) Sub-barrier fusion and elastic scat- 
tering in S+Ni systems. Tighe, R.J. (Notre-Dame Univ., IN (US). 
Dept. of Physics); Vega, J.J.; Genbao Liu; Morsad, A.; Kolata, J.J.; 
Fricke, S.H.; Esbensen, H.; Landowne, S. Strasbourg-1 Univ., 67 
(France). Centre de Recherches Nucleaires. 1990. 27p. Order 
Number DE92730114. Source: OSTI; NTIS (US Sales Only). 

The elastic scattering of 52S on 58-64Ni and fusion excitation 
functions for 92S + 5°-*Ni and %*S + ®Ni have been measured at 
energies near the Coulomb barrier. Our results differ in several im- 
portant respects from previous measurements on these systems. 
Coupied-channels calculations which explicitly allow for collective 
inelastic excitations and single-nucleon transfer reactions simulta- 
neously reproduce the main features of the new elastic scattering 
and fusion data. (6 figs. 4 tabs). 


2166 (INDC(CCP)-335/L, pp. 5-18) The total neutron 
cross-section and resonance parameters for the even 
58.60.62.640jj isotopes for energies ranging trom 2eV to 8000eV. 
Litvinskij, L.L. (AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij); Vorona, P.N.; Krivenko, V.G.; Libman, 
V.A.; Murzin, A.V.; Novosselov, G.N.; Trofimova, N.A.; Tchervon- 
naya, O.L. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Aug 1991. Translated by A. 
Lorenz for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-328/G. In Translation of selected papers published in 
Yademye Konstanty (Nuclear Constants 3, 1990). 61p. Order 
Number DE92602345. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-328/G. 

The total cross-sections of the 5°-60.62.64njj isotopes were mea- 
sured in the 2 eV to 8000 eV energy region by the time-of-flight 
method at the WWR-M nuclear reactor of the Institute of Nuclear 
Research of the UkSSR AS. The potential scattering radii and the 
nearest positive resonance parameters were also determined (au- 
thor). 7 refs, 5 figs, 5 tabs. 


2167 (IPNO-DRE-90-20) Mass 68 and 69 isotopes identi- 
fied In thermal fission of*Pu and the 6 decay half-lives of 
®°Co, ®8Co and Fe. Bernas, M. (Paris-11 Univ., 91 - Orsay (FR). 
Inst. de Physique Nucleaire); Czajkowski, S.; Armbruster, P.; 
Faust, H.; Bocquet, J.P. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. 1990. 19p. Order Number DE92716564. 
Source: OSTI; NTIS (US Sales Only). 

Fragments of mass A=68 and 69 are identified for the first time 
in thermal fission. Their chain production yields and isotopic per- 
centages are evaluated on 7°°Pu. The §-decay half-lives of the 
very neutron-rich isotopes ®°Co, ®®Co and ®®Fe are measured from 
time correlations between the selected isotopes and the 6 particles 
of their decay. 
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2168 (CENBG—90-13) Classical approach to light charged 
particle correlations. Carjan, N. (Bordeaux-1 Univ., 33 - Gradig- 
nan (FR). Centre d’Etudes Nucleaires); Erazmus, B.; Ardouin, D. 
Bordeaux-1 Univ., 33 - Gradignan (France). Centre d'Etudes 
Nucleaires. 1990. 14p. (CONF-9006341—: CORINNE '90: interna- 
tional workshop on particle correlations and interferometry in 
nuclear collisions, Nantes (France), 28-30 Jun 1990). Order Num- 
ber DE92730088. Source: OSTI; NTIS (US Sales Only). 

The Coulomb interaction between two particles evaporated from 
the same compound nucleus is studied as a possible origin for 





330 ERA Vol. 17, No. 1 








65 PHYSICS Il 


6519 Nuclear Properties and Reactions, A = 190-219, Experimental 





their measured correlations. This is done in the frame of a three- 
body trajectory calculation with both Coulomb and nuclear forces. 
The temperature and mass of the emitting nucleus can be deter- 
mined from the measured energy spectra of single particles. The 
correlation function was found to be very sensitive to the mean 
time delay between two particle emissions. A value 7, = (1 + 0.5) 
10-215 was obtained by comparison of our calculations with two- 
proton correlation function measured at backward angles in the 
reaction “Ar + 1°8Ag at 44 MeV/u. 


2169 (INIS-mf-12973) Shape transition in the Nd-isotopes: 
An electron scattering study. Sandor, Robert Karl Josef. Vrije 
Univ., Amsterdam (Netherlands). 21 Feb 1991 155p. Order Num- 
ber DE92602416. Source: OSTI; NTIS (US Sales Only); INIS. 

Includes summary in Dutch. 

In this thesis the results of an electron scattering experiment on 
142Nd, '46Nd and '5°Nd, designed to study the influence of this 
shape transition an the low-lying excited states, have been pre- 
sented and discussed. The spectra have been obtained at the 
high-resolution electron scattering facility of NIKHEF-K and cover a 
momentum transfer range from 0.5 up to 2.8 fm—'. The experi- 
mental form factors and transition charge densities have been 
compared to two microscopic models, i.e. the Quasiparticle-Phonon 
Model for '**Nd and '4°Nd and the Density-Dependent Hartree- 
Fock-Boguliubov model with a dynamical approach to calculate 
transition charge densities for 4*Nd and '5°Nd. The data obtained 
for the latter nuclei have also been compared to the macroscopic 
Rotation-Vibration Model. (author). 127 refs.; 49 figs.; 26 tabs. 


2170 (KFK-4888) Low-spin levels of ''-'"3Cd. Nemeth, Z. 
Kernforschungszentrum Karlsruhe GmbH (Germany). Inst. fuer 
Kernphysik. Jul 1991. 80p. Order Number DE92727466. Source: 
OSTI; NTIS (US Sales Only); INIS. 

New level schemes up to 3 MeV are constructed for 111-113Cd on 
the basis of (n, n’ -+y) and (n, -y) experiments of Baskova et al. More 
than 40 new levels are introduced in both nuclides in the 1/2-15/2 
spin range. Numerous new spin, parity, and multipole mixing ratio 
values are reported. Antialigned unique-parity states emerging from 
the coupling of an hy, 2 neutron to core excitations up to 6* spin 
are identified in both nuclides. The B(E2) values of the 7/2, -—11/ 
2,7- transitions in 1°°-11®Cd are found to fit a parabola, in contrast 
to the predictions of the triaxial-rotor-particle model. A group of iso- 
lated positive parity states with a decreasing spin sequence, which 
fulfil the criteria to be intruder states, is also identified. The sym- 
metric particle-plus-rotor model is found to be able to reproduce 
only a narrow class of levels in ''':""3Cd. States of 97/2 and hy; /2 
parentage exhibit collective nature, in contrast to those of d 2 and 
ds;2 parentage. Theoretical reproduction of antialigned states of 
both parities turned out to be problematic. The disputed location of 
the lowest-lying photoactivation levels of '''Cd is clarified. The 
binding energy of the last neutron is deduced to be 6975.9(2) keV 
and 6542.0(2) keV in '''Cd and ''SCd, respectively. (orig.). 
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2171 (CRN-PN-90-17) Study of the angular momentum 
distribution of compound nuclei obtained from fusion reac 
tions close to the Coulomb barrier. Romain, P. Strasbourg-1 
Univ., 67 (France). Centre de Recherches Nucieaires. Mar 1990. 
141p. (In French). Order Number DE92721273. Source: OSTI; 
NTIS (US Sales Only). 

The effect of the mass asymmetry of the input channel on the 
compound nuclei spin distribution. The '°O + '4Nd and ®°Se + 
®°Se reactions produce the same '°Er compound nucleus in the 
38 to 68 MeV energy range. In certain cases, the incident energies 
required to form the compound nucleus, at the same excitation en- 
ergies, are very close to the Coulomb barrier. In the experimental 
device, the ‘Chateau de Cristal’ multidetector and additional sen- 
sors are used. The angular momentum distribution of the different 
evaporation products are measured by gamma _ spectrometry 
techniques. The fusion cross sections are measured by the time-of- 
flight technique. Theoretical predictions and experimental results 


concerning the distribution of the compound nucleus angular mo- 
mentum are compared. 


2172 (IPNO-DRE-90-25) Structure of low spin states in 
1867. Kilcher, P. (Paris-11 Univ., 91 - Orsay (FR)); Le Blanc, F.; 
Roussiere, B.; Ben Braham, A.; Bourgeois, C.; Sauvage, J. 
ISOCELE Collaboration. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. 1990. 31p. Order Number DE92730095. 
Source: OSTI; NTIS (US Sales Only). 

Low-spin states of '®*ir populated through the 6*/EC decay of 
186Pt nuclei were studied using mass-separated sources and +-ray 
and e~ spectroscopic techniques. It is shown that the 2— isomeric 
State is located at an energy less than 1.5 keV above the 5* 
ground state and that an isomeric transition with a relative intensity 
around 25% very likely exists. A completely new level scheme of 
186|; is also established. Most of the experimental levels are inter- 
preted within the two-quasiparticle-plus-rotor model. 


2173 (JINR-R-6-90-228) Radioactive decay of 
153Tb—.'3Gd: Experimental results of 4-ray investigations. Ab- 
durazakov, A.A. (Tashkentskij Gosudarstvennyj Univ., Tashkent 
(USSR)); Adib, Yu.Sh.; Gromov, K.Ya. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1990. 14p. (In 
Russian). Order Number DE92604111. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Spectra of +-rays are investigated by means of Ge(Li)-detectors 
with volumes 1.3 cm® (5E=600 eV at E,=122 keV of 57Co) and 
with 38 cm® (SE=1.9 keV at E,=1332 keV of ®°Co). A Tb 
monoisotopic source was used for the measurements. Energies 
and intensities of y-rays observed in the decay of *°Tb have been 
measured with more precision. Internal conversion electrons of 
53.6 keV +-transition have been observed. The multipolarity M2 of 
53.6 keV transition by means of L,, L2, Lg-relationship has been 
concluded. Also the multipolarity E2+1.5(6)% M1 of 19.4 keV tran- 


sition by means of L;/L2 and L2/Ls has been determined. 16 refs., 
1 fig., 1 tab. 
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2174 (BNL-52262, pp. 325-343) The e*,e~ background at 
RHIC generated by beam crossing. Rhoades-Brown, M.J. 
(Brookhaven National Lab., Upton, NY (United States)); Ludiam, 
T.; Wu, J.; Bottcher, C.; Strayer, M. Brookhaven National Lab., Up- 
ton, NY (United States). [1990]. (CONF-900772-: 4. workshop on 
experiments and detectors for a relativistic heavy ion collider, Up- 
ton, NY (United States), 2-7 Jul 1990). In Fourth workshop on 
experiments and detectors for a relativistic heavy ion collider. 
442p. Order Number DE91004920. Source: OSTI; NTIS; INIS. 

At the Brookhaven Relativistic Heavy lon Collider (RHIC), fully 
stripped heavy ions will circulate in each of two rings up to beam 
energies of 250 (Z/A) GeV/u. During the beam crossing, the periph- 
eral electromagnetic interaction between the heavy ions is sufficient 
to induce copious production of dilepton pairs. These pairs are a 
potential source of background for the detectors at RHIC. In this 
paper the authors discuss the expected number of e*, e~ pairs, 
given the accepted initial luminosity value L of the collider. More 
importantly, they also calculate the differential cross sections for 
the angle, energy, rapidity and momentum distribution of the lep- 
tons. Using the luminosity L of the collider, these differential cross 
sections are normalized to the expected number of leptons per sec- 
ond. They restrict themselves to e*, e~ production, a discussion of 
p*u~ and r*r- distributions will be published later. The results 
are presented for the expected worst case, namely '*”?Au’® ions 
at a beam kinetic energy of 100 GeV/u. This is forseen to be the 
heaviest ion for high luminosity experiments at RHIC. They note for 
a given energy, the cross section for e*, e~ production scales as 
Z*, where Z is the atomic number of the ions. The calculated cross 
sections correspond to a lepton energy or momentum range up to 
1 GeV. For this range the differential cross section falls over many 
orders of magnitude, and should be adequate to estimate how 
many leptons will enter the RHIC detectors. On this note, it is ex- 
pected that the calculations shown here will form the basis of a 
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future peripheral collision event generator for RHIC. In this way, 
the final angular geometries of RHIC detectors can be used as in- 
put parameters to the event generator, thus enabling a selected 
binning for the differential distributions of the leptons. 


2175 (CONF-9106158—7) Fractional processes and nu- 
clear disassembly in very-heavy-ion collisions in the Fermi 
energy regime. Schroeder, W.U. Rochester Univ., NY (United 
States). [1991]. 48p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG02-88ER40414. From Towards a 
unified picture on nuclear dynamics; Nikko (Japan); 6-14 Jun 1991. 
Order Number DE92000823. Source: OSTI; NTIS; INIS; GPO Dep. 

Exclusive measurements of charged products and neutrons were 
performed for the reactions '°7Au + (29 MeV/u) 2° Pb and 2°9Bj + 
(28.2 MeV/u) '°®Xe. The multiplicities of neutrons and charged 
particles are found to indicate collision impact parameters with dif- 
ferent sensitivities. Characteristic correlations observed between 
massive products and light particles suggest the dominance of the 
damped-reaction mechanism in the Fermi energy domain. For cen- 
tral collisions, massive fragments are no longer observed, and a 
considerable fraction of the mass of the system is found disassem- 
bled into light particles and clusters. 75 refs., 19 figs. 


2176 (CRN-PN-—90-20) Study at high angular momentum 
of the reflection asymmetry in the 2° Ra transition nuclei. 
Aiche, M. Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires. Jul 1990. 119p. (In French). Order Number 
DE92730047. Source: OSTI; NTIS (US Sales Only). 

The investigations concerning the 2" Ra nuclei at high angular 
momentum are discussed. The aim of the study is to enlarge the 
knowledge on the octupolar phenomena and to analyse its evolu- 
tion as a funcion of the angular momentum. The 21 Ra nuclei is 
obtained from the ('*C, 4n) reaction. The gamma angular distribu- 
tion and the gamma-gamma coincidence were measured by means 
of the Chateau de Cristal multicounter. The reflection asymmetric 
mean field theory and the bosons interaction model were applied 
to analyze the data and obtain the structure at high angular 
moments. The results show the existence of dipole-octupole corre- 
lations in the nuclei. 


2177 (INIS-mf—12970, pp. 125) Measured cross-sections 
tor neutron-induced fissions on 2°Pb and ®Pb. Pavlik, A. (Vi- 
enna Univ. (Austria). Inst. fuer Radiumforschung und Kernphysik); 
Vonach, H.; Wender, S.A. Graz Univ. (Austria). 1991. 188p. (in 
German). (CONF-9109251—: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. LEAD 206 TARGET/neutron 
reactions; LEAD 208 TARGET/neutron reactions; NEUTRON RE- 
ACTIONS fission; CROSS SECTIONS; ENERGY DEPENDENCE; 
MEV RANGE 10-100; MEV RANGE 100-1000; FISSION 
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2178 (INDC(CCP)-336/L, pp. 45-53) Neutron transmission 
in natural uranium in the 10 keV to 2.5 MeV energy range. Fil- 
ippov, V.V. International Atomic Energy Agency, Vienna (Austria). 
international Nuclear Data Committee. Aug 1991. Translated by A. 
Lorenz for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-255/G. In Translation of selected papers published in 
Yadernye Konstanty (Nuclear Constants 4, 1985). 138p. Order 
Number DE92604085. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The measurement of neutron transmission in natural uranium, 
performed in nine series of experiments using T(p,n)*He neutrons 
is summarized, and compared to data from other authors. The re- 
sults of this analysis confirm the multigroup values of the total 
cross-section and of the self-shielding factors of the BNAB-78 data 
library for natural uranium. (author). 10 refs, 5 figs, 4 tabs. 


2179 (INIS-mf-12970, pp. 124) Particle emission in 
22Th(a,f) at E.=120 MeV. Kopecky, S. (Technische Univ., Vienna 


(Austria). Inst. fuer Experimentelle Kernphysik); Riehs, P.; Vana, 
M.; Mueller, H.H.; Schober, P.; Steiner, S.; Zimmermann, D. Graz 
Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. ALPHA REACTIONS‘Aission; 
THORIUM 232 TARGET/alpha reactions; FISSION; DEFORMED 
NUCLEI; FISSION FRAGMENTS; LIFETIME; MEV RANGE 100- 
1000; PROTONS 


2180 (INIS-mf-12970, pp. 124) Mass distribution in the 
22Th(a,f) reaction at E,.=120MeV. Vana, M. (Technische Univ., 
Vienna (Austria). Inst. fuer Experimentelie Kernphysik); Riehs, P. 
Graz Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual convention 
of the Austrian physical society, September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. ALPHA REACTIONS/Afssion; 
FISSION PRODUCTS/mass distribution; THORIUM 232 TARGET/ 
alpha reactions; FISSION; MEV RANGE 100-1000 


2181 (LAPP-T-90-02) Low bass resonances (p, w, ¢) in S- 
U and O-U interactions at 200 GeV/nucleon. Baldisseri, A. 
Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique des 
Particules Elementaires. May 1990. 132p. (in French). Order Num- 
ber DE92716565. Source: OSTI; NTIS (US Sales Only). 

Quantum Chromodynamics (QCD) predicts a phase transition 
between hadronic matter and quark gluon plasma (QGP), for high 
energy density (3-4 GeV/fm°) and/or high temperature (200 MeV). 
An enhancement of ¢ production with the energy density of the 
collision has been predicted as a signature of QGP. We study 
dimuon production in 200 GeV per nucleon S-U and O-U interac- 
tions. We compare the production of ¢, p, w and continuum 
(between 1.7 and 2.7 GeV/c?) as a function of neutral transverse 
energy (proportional to energy density) of the collision. A cut on 
single muon momentum has been applied to reduce the high level 
background coming from light mesons decays, which restricts the 
analysis to dimuons with high transverse momenta. We find an in- 
creasing ¢/p+w ratio as a function of neutral transverse energy in 
S-U and O-U collisions. This behavior is due to ¢/continuum en- 
hancement while (o+w)/continuum is constant. These results are in 
agreement with the ¢ enhancement, as a consequence of increas- 
ing strangeness, expected in a QGP. We show that some other 
classical models can also explain our results. 


6530 Nuclear Theory 


Refer also to citation(s) 722, 1926, 1934, 2021, 2027, 2143, 2149, 
2162, 2169, 2174, 2176, 2621 


2182 (ANL/CP-74525) Front-form calculation of yd—np 
reactions at high energies. Lee, T.S.H. Argonne National Lab., IL 
(United States). [1991]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9109122-3: 13. European conference on few-body problems in 
physics, Elba (Italy), 9-14 Sep 1991). Order Number DE92001903. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A front-form calculation of yd — np reaction has been performed 
and compared with the data at 90°. 4 refs., 1 fig. 


2183 (BNL-52262, pp. 55-77) Space-time quark-gluon cas- 
cade for R.H.I.C. Geiger, K. (Duke Univ., Durham, NC (United 
States)); Mueller, B. Brookhaven National Lab., Upton, NY (United 
States). [1990]. (CONF-900772-: 4. workshop on experiments and 
detectors for a relativistic heavy ion collider, Upton, NY (United 
States), 2-7 Jul 1990). In Fourth workshop on experiments and de- 
tectors for a relativistic heavy ion collider. 442p. Order Number 
DE91004920. Source: OSTI; NTIS; INIS. 

In order to provide a numerical simulation of the time evolution 
of ultrarelativistic heavy ion collisions the authors have formulated 
a fully relativistic space-time approach based on a parton cascade 





332 ERA Vol. 17, No. 1 





65 PHYSICS Il 
6530 Nuclear Theory 





model. This model hopefully sets the stage for a detailed and real- 
istic study of heavy ion collisions on the microscopic level of the 
dynamics of quark and gluon interactions within the framework of 
QCD. Ultimately, the goal is to make predictions for, e.g., the ther- 
malization time-scale and the energy densities associated with the 
quarks and gluons in the central region of the nuclear collision sys- 
tem. Of major importance will be to analyze whether the system 
will temporarily form a quark-gluon plasma during the time of colli- 
sion. Such a study is of fundamental importance, insofar as some 
of the most essential questions regarding the experimental search 
for the formation of a quark gluon plasma in ultrarelativistic nuclear 
collisions are, first, whether the energy densities achievable in 
such reactions will be sufficiently large to force the transition, sec- 
ond, whether the duration of the high density phase is sufficiently 
long to allow for an approach to thermal phase space equilibrium, 
and finally, whether there are characteristic signatures that for the 
identification of an actual occurrence of such a transition. 


2184 (BNL-52262, pp. 79-102) Jets in relativistic heavy 
jon collisions. Wang, Xinnian (Lawrence Berkeley Lab., CA 
(United States)); Gyulassy, M. Brookhaven National Lab., Upton, 
NY (United States). [1990]. DOE Contract AC03-76SF00098. 
(CONF-900772-: 4. workshop on experiments and detectors for a 
relativistic heavy ion collider, Upton, NY (United States), 2-7 Jul 
1990). In Fourth workshop on experiments and detectors for a rela- 
tivistic heavy ion collider. 442p. Order Number DE91004920. 
Source: OST; NTIS; INIS. 

Several aspects of hard and semihard QCD jets in relativistic 
heavy ion collisions are discussed, including multiproduction of 
minijets and the interaction of a jet with dense nuclear matter. The 
reduction of jet quenching effect in deconfined phase of nuclear 
matter is speculated to provide a signature of the formation of 
quark gluon plasma. HIJING Monte Carlo program which can simu- 
late events of jets production and quenching in heavy ion collisions 
is briefly described. 


2185 (BNL-52262, pp. 103-115) Parton distributions in 
hard nuclear collisions. Frankfurt, L. (Univ. of Illinois, Urbana 
(United States)); Strikman, M.; Liuti, S. Brookhaven National Lab., 
Upton, NY (United States). [1990]. (CONF-900772-: 4. workshop 
on experiments and detectors for a relativistic heavy ion collider, 
Upton, NY (United States), 2-7 Jul 1990). In Fourth workshop on 
experiments and detectors for a relativistic heavy ion collider. 
442p. Order Number DE91004920. Source: OST; NTIS; INIS. 

Current calculations of nuclear shadowing for parton distributions 
are reviewed. The analysis of wA data is performed using exact 
QCD sum rules for the total momentum and baryon charge of nu- 
clei. The evidence is found for an overall enhancement of Gg in 
nuclei (>4% for A>>1). Combined with the calculation of nuclear 
shadowing at small x, the analysis indicates enhancement of va- 
lence quark and gluon fields in nuclei for x ~ 0.1 of about 10(20)% 
for A=40 (A=oo), as well as suppression of sea at least for x<0.1 
and of valence quarks at x<0.02. It is also pointed out that due to 
scaling violation small shadowing observed in the Drell-Yan data at 
x=0.04 and <Q?> ~ 25GeV* corresponds to much larger shadow- 
ing for sea at the Q? range probed by NMC. Implications for 
disentangling the origin of nuclear forces are discussed. The 
authors emphasize also that this physics leads to significant differ- 
ences between effective parton distributions which enter into 
description of peripheral and central nuclear collisions. 


2186 (CEA-CONF—-10413) Spin correlations In photo-and 
electrodisintegration of few-body systems. Laget, J.M. CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Nucleaire a Haute Energie. 1989. 19p. 
(CONF-8910121-: 6. topical conference on physics with polarized 
beams on polarized targets, Spencer, IN (United States), 16-18 
Oct 1989). Order Number DE92716433. Source: OSTI; NTIS (US 
Sales Only). 

| review some possible outcome of the study of spin correlation 
observables in reactions induced by photons and electrons at inter- 
mediate energies. 


2187 (DOE/ER/40143-8) Theoretical studies in few-body 
intermediate energy physics: Progress report, September 1, 
1990—August 31, 1991. Mizutani, T. Virginia Polytechnic Inst. and 


State Univ.. Blacksburg. VA (United States). Aug 1991. 4p. Spon- 
sored by USDOE. Washington, DC (United States). DOE Contract 
FG05-84ER40143. Order Number DE92002609. Source: OSTI:; 
NTIS; INIS; GPO Dep. 

This report discusses: the pi-N-N system with two-term interac- 
tions in P(33) and P(11) partial wave channels: P-P reactions 
yielding a pions plus, a neutron and a proton at 800 Mev; N-N re- 
actions yielding a nucleon and a delta particle; pion-nucleon-delta 
vertex; pion production from the isospin zero N-N channel; and 
pion and kaon electromagnetic polarizability. (LSP). 


2188 (DOE/ER/40145-6) Research in theoretical nuclear 
physics: Progress report, November 1, 1990-September 30, 
1991. Udagawa, T. Texas Univ., Austin, TX (United States). Dept. 
of Physics. Oct 1991. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-84ER40145. Order Number 
DE92002408. Source: OSTI; NTIS; INIS; GPO Dep. 

The work done during the past year covers three separate ar- 
eas, low energy nuclear reactions intermediate energy physics, 
and nuclear structure studies. This manuscript summarizes our 
achievements made in these three areas. 


2189 (DOE/ER/40273-T1) Research in theoretical physics: 
Technical progress report, March 1, 1989-Present. Robson, D.; 
Williams, A.G. Florida State Univ., Tallahassee, FL (United States). 
[1991]. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-86ER40273. Order Number 
DE92002635. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: hamiltonian lattice gauge theory; relativis- 
tic potential model; chiral potential models; covariant dynamical 
chiral symmetry breaking models of hadronic structure; light-cone 
calculations and models; and strangeness in the nucleon. LSP 


2190 (DOE/ER/40418-4) Progress report on nuclear 
structure studies. Walters, W.B. Maryland Univ., College Park, 
MD (United States). Dept. of Chemistry. 31 Aug 1991. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-88ER40418. Order Number DE92002381. Source: OST!; 
NTIS; INIS; GPO Dep. 

In this report, new results are reported for the decay and nuclear 
orientation of ''4-116| and ''4Sb as well as data for the structure of 
daughter nuclides ''*:''®Te. New results for IBM-2 calculations for 
the structure of '*°Xe are also reported. 6 figs., 5 tabs. 


2191 (DOE/ER/40537-10) Nucleon radiative capture and 
the inverse reaction at intermediate energies. Halpern, |. Wash- 
ington Univ., Seattle, WA (United States). Dept. of Physics. [1991]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 


Contract FG06-90ER40537. (CONF-9109292-1: Beijing interna- 
tional symposium on fast neutron physics, Beijing (China), 9-13 
Sep 1991). Order Number DE92000833. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The processes which can lead to the radiative capture of fast nu- 
cleons include direct transitions in the nuclear potential, transitions 
in which coherent multipole resonances are excited, transitions by 
nucleons which are excited in early intranuclear collisions, 
bremsstrahlung from nucleon-nucleon collisions and photon “evap- 
oration” from a thermally equilibrated nucleus. Corresponding 
processes occur when an energetic photon ejects fast nucleons 
from a nucieus. As experimental information from capture and 
photoreactions has become more detailed, inconsistencies and un- 
certainties have appeared which reflect difficulties in identifying and 
separating the responsible processes. This has led to more sophis- 
ticated and more complicated theoretical treatments which in turn 
have promoted new and more demanding experiments. 38 refs. 10 


2192 (IC-91/39) Model ambiguities in the neutron struc- 
ture function extracted from combined data on deuteron and 
proton. Kaptari, L.P. (international Centre for Theoretical Physics, 
Trieste (Italy)); Umnikov, A.Yu. International Centre for Theoretical 
Physics, Trieste (Italy). Mar 1991. 10p. Order Number 
DE92604070. Source: OSTI; NTIS (US Sales Only); INIS. 

Two theoretical approaches to extract the neutron structure func- 
tions from combined experimental data on the proton and deuteron 
are considered. It is shown that the consideration only of the Fermi 
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motion of nucleons in the deuteron in the light cone kinematics 
gives wrong results at large x (x > 0.7). The meson exchange cor- 
rections and binding effects in the deuteron must be taken into 
account. A new treatment of the experimental neutron structure 
function obtained from BCDMS-collaboration data is given. (au- 
thor). 18 refs. 4 figs, 2 tabs. 


2193 (IC-91/70) Parity mixing in °°CI investigated via cir- 
cular polarization of the 1.95105 MeV gamma rays. Dumitrescu, 
O.: Stratan, G. International Centre for Theoretical Physics, Trieste 
(Italy). Apr 1991. 25p. Order Number DE92604101. Source: OSTI; 
NTIS (US Sales Only): INIS. 

The M1+E2 parity forbidden y-decay from °®Cl (J™=2*; T=1; 
E,=1.95105 MeV) to °®Clig.s.) has been thoroughly investigated 
theoretically. Considering various strong and weak interaction mod- 
els the circular polarization (P.) of 1.95105 MeV gamma ray has 
been calculated. The range of the calculated values of P. is lying 
between 0.3-10-* and 1.3-10-*. (author). 40 refs, 1 fig., 3 tabs. 


2194 (1\C-91/71) Parity and isospin nonconservation in 
160 investigated via '=N(p-vector,a)'*C resonance. Dumitrescu, 
O. International Centre for Theoretical Physics, Trieste (Italy). Apr 
1991. 31p. Order Number DE92604083. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The parity- and partially isospin-forbidden ap-decay from '®O* 
(J"=2- T=1; E,=12.9686 MeV) to '*C(g.s.) has been thoroughly 
investigated theoretically. Considering various strong and weak in- 
teraction models the longitudinal A, and the irregular transverse A, 
analysing powers of the reaction I5N (p-vector,ao)'*C have been 
calculated in the energy range around the 2--resonance in '®O*. 
The isospin impurity due to the coupling with 2~, E,=12.53 MeV 
excited level in 'O*, which has mainly a T=0 component, have 
been considered in the calculations. Energy anomalies for the ex- 
pected interference effects, relevant for the experiments, have 
been found to be A, =(2,0)- 10-5 and A,=(0.4)-10-°. The PNC ap- 
decay width for '©O* (2—, T=1; E,=12.9686 MeV) is found to be 
approx. 0.3 ev. (author). 46 refs, 2 tabs. 


2195 (IC-91/101) Heavy fragment radioactivity. Silisteanu, 
|. International Centre for Theoretical Physics, Trieste (Italy). Jun 
1991. 14p. Order Number DE92604100. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of collective mode excitation in heavy fragment ra- 
dioactivity (HFR) is explored and discussed in the light of current 
experimental data. It is found that the coupling and resonance 
effects in fragment interaction and also the proper angular momen- 
tum effects may lead to an important enhancing of the emission 
process. New useful procedures are proposed for the study of nu- 
clear decay properties. The relations between different decay 
processes are investigated in detail. We are also trying to under- 
stand and explain in a unified way the reaction mechanisms in 
decay phenomena. (author). 17 refs, 4 figs, 3 tabs. 


2196 (IC-91/173) Dependence of K/z ratio on temperature 
and chemical potential as ae signature of quark gluon plasma. 
Uddin, S. (Banaras Hindu Univ., Varanasi (India). Dept. of 
Physics); Singh, C.P. International Centre for Theoretical Physics, 
Trieste (Italy). Jul 1991. 17p. Order Number DE92604082. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We suggest that the variation of the ratio nx+/n«+ with the ther- 
modynamical intensive variables e.g. baryon chemical potential and 
temperature should be studied in high energy collisions of two 
heavy nuclei and a change in the variation of this ratio can be 
used to distinguish between the quark-gluon plasma and the 
hadronic contributions. (author). 22 refs, 2 figs. 


2197 (IC-91/193) On the isobaric multiplet width eque- 
tion. Awin, A.M. International Centre for Theoretical Physics, 
Trieste (Italy). Jul 1991. 11p. Order Number DE92604069. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The isobaric multiplet width equation is verified in the light of 
recent experimental information on masses and widths. The verifi- 
cation is carried out for the known level widths and the results 
came in support of the isobaric width equation removing all previ- 
ous discrepancies. Multipiets with enough, but not complete, 
experimental information are also studied. (author). 3 refs, 4 tabs. 


2198 (IFUSP-P-869) Microscopic theory of the total reac- 
tion cross section and application to stable and exotic nuclei. 
Hussein. M.S. (Sao Paulo Univ.. SP (Brazil). Inst. de Fisica); Rego, 
R.A.; Bertulani, C.A. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 
Sep 1990. 94p. Order Number DE92604084. Source: OSTI; NTIS 
(US Sales Only): INIS. 

The multiple scattering theory is used to develop a theoretical 
framework for the calculation of the heavy-ion total reaction order 
double scattering contribution to the ion-ion t sub(p1 2) interaction 
is calculated and found to contribute at most 10% effect on o 
sub(R). It is found that whereas at intermediate energies the t 
sub(p12) accounts reasonably well for the total reaction cross 
section, indicating the predominance, at these energies, of single 
nucleon knockout, it underestimates o sub(R) at lower energies by 
a large amount. This is mainly due to the absence in t sub(e1 2) of 
fusion and inelastic surface excitation. The case of exotic (neutron- 
and proton-rich) nuclei is also discussed. (author) the absence. 


2199 (INDC(CCP)-332/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 1, 1990). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. 32p. Transiated by A. Lorenz 
for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-318/G. Order Number DE92602343. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-318/G. 

The document contains three papers on neutron reactions and 
on transmission of fission neutrons through spheres. A separate 
abstract was prepared for each of these papers. Refs and figs. 


2200 (INDC(CCP)-332/L, pp. 5-10) Isotonic and isotopic 
dependence of the radiative neutron capture cross-section on 
the neutron excess. Trofimov, Yu.N. (Radievyj Inst., Leningrad 
(USSR)). International Atomic Energy Agency, Vienna (Austria). In- 
ternational Nuclear Data Committee. Aug 1991. Translated by A. 
Lorenz for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-318/G. In Translation of selected papers published in 
Yaderye Konstanty (Nuclear Constants 1, 1990). 32p. Order 
Number DE92602343. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-318/G. 

The radiative neutron capture cross-section of nuclei has been 
derived as a function of neutron excess on the basis of the expo- 
nential dependence of the cross-section on the reaction energy. It 
is shown that unknown cross-sections of stable and radioactive nu- 
clei may be evaluated by using the isotonic and isotopic 
dependence together with available reference cross-section mea- 
surements. (author). 4 refs, 3 figs. 


2201 (INDC(CCP)-335/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 3, 1990). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. 61p. Translated by A. Lorenz 
for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-328/G. Order Number DE92602345. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-328/G. 

The document contains 5 papers on neutron reactions translated 
in English from Yadernye Konstanty (Nuclear Constants 3, 1990). 
A separate abstract was prepared for each of these papers. Refs, 
figs and tabs. 


2202 (INDC(CCP)—335/L, pp. 25-32) Isotopic 
ot radiative capture oummaanllon for 30 KeV neutrons. Troft 
mov, Yu.N. (Radievyj Inst., Leningrad (USSR)). International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. Translated by A. Lorenz for the IAEA. 
Original report in Russian was distributed as INDC(CCP)-328/G. In 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 3, 1990). 61p. Order Number DE92602345. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-328&/G. 
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The average neutron radiative capture cross-section for 32 sta- 
ble and 51 radioactive nuclides have been evaluated at 30 KeV. 
(author). 12 refs, 2 tabs. 


2203 (INDC(CCP)-335/L, pp. 33-48) Evaluation of particle 
emission spectra tor isotopes of chromium, iron and nickel for 
the BROND data library. Zelenetskij, A.V. (Nuclear Energy Inst., 
Obnisk (USSR)); Pashchenko, A.B. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Aug 1991. Translated by A. Lorenz for the IAEA. Original report in 
Russian was distributed as INDC(CCP)-328/G. In Translation of se- 
lected papers published in Yadernye Konstanty (Nuclear Constants 
3, 1990). 61p. Order Number DE92602345. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-328/G. 

New evaluation results for spectra of neutron proton, and alpha- 
particle emission for Cr, Fe and Ni isotopes are presented. New 
approaches for the description of the non-statistical part of the re- 
action mechanism and inverse cross-sections are discussed. The 
results of this evaluation have been incorporated in the BROND 
evaluated data library. (author). 24 refs, 7 figs, 1 tab. 


2204 (INDC(CCP)-335/L, pp. 49-61) Comparison of mea- 
sured and calculated cross-sections of a large number 
of nuclides. Zvonarev, A.V. (Gosudarstvennyj) Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk (USSR). Fiziko- 
Ehnergeticheskij Inst.); Kolyzhenkov, V.A.; Liforov, V.G.; Manturov, 
G.N.; Matveev, O.V.; Proshin, I.M.; Khomyakov, Yu.S.; Tsibulya, 
A.M. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee. Aug 1991. Translated by A. 
Lorenz for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-328/G. In Translation of selected papers published in 
Yademye Konstanty (Nuclear Constants 3, 1990). 61p. Order 
Number DE92602345. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-32&/G. 

The comparison of calculated and measured average cross- 
section ratios for a wide set of nuclides is presented. The 
cross-section reaction ratio data was measured over a period of 
thirty years on the fast neutron reactor BR-1. The experimental re- 
sults are compared with calculations using different sets of neutron 
cross-section. (author). 10 refs, 2 figs, 4 tabs. 


2205 (INDC(CCP)-336/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1985). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. 138p. Translated by A. Lorenz 
for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-255/G. Order Number DE92604085. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The document includes 13 papers translated to English which 
have been published in Yadernye Konstanty 4, 1985. Most of them 
(11) discuss the neutron reactions on 79°U. One paper discusses 
fast neutron scattering on even Nickel isotopes and another one 
neutron absorption by fission products in a thermal reactor. A sep- 
arate abstract and indexing is provided for each of these papers. 
Refs, figs and tabs. 


2206 (INDC(CCP)-336/L, pp. 5-8) Evaluation of the fast 
neutron total cross-section of 7®U. Anikin, G.V.; Dovbenko, 
A.G.; Kotukhov, I.1.; Lunev, V.P.; Titarenko, N.N. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. Translated by A. Lorenz for the IAEA. 
Original report in Russian was distributed as INDC(CCP)-255/G. In 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985). 138p. Order Number DE92604085. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Some comments on the evaluation of the total °°U cross- 
section in the energy range from 0.01 to 20 MeV are presented. 


Although the coupled channel optical model is not entirely ade- 
quate, recommendations are given for the use of certain optical 
potential parameters. (author). 11 refs, 1 fig. 


2207 INDC(CCP)-336/L, pp. 9-24) Possibilities of updat- 
ing the U evaluated nuclear data file. Kiepatskij, A.B.; 
Konshin, V.A.; Masslov, V.M.; Sukhovitskij, E.Sh. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. Translated by A. Lorenz for the IAEA. 
Original report in Russian was distributed as INDC(CCP)-255/G. In 
Translation of selected papers published in Yademye Konstanty 
(Nuclear Constants 4, 1985). 138p. Order Number DE92604085. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

A proposal to modify the angular distributions of elastically and 
inelastically scattered neutrons, the total cross-section and the 
(n,3n) reaction cross-section of the 2°U evaluated nuclear data file 
is presented. The coupled channel method and the statistical 
model are used for the analysis of the neutron scattering process. 
(author). 12 refs, 7 figs, 5 tabs. 


2208 (INDC(CCP)-336/L, pp. 25-40) Evaluation of the aver- 
age 7°U resonance parameters in the resolved resonance 
energy range. Konshin, V.A.; Salyakhov, N.K. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Aug 1991. Translated by A. Lorenz for the IAEA. Original 
report in Russian was distributed as INDC(CCP)-255/G. In Transia- 
tion of selected papers published in Yademye Konstanty (Nuclear 
Constants 4, 1985). 138p. Order Number DE92604085. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The average <D>, <gIn°> and <So> resonance parameters 
have been evaluated for <“°U using Froehner’s method of recogni- 
tion of omitted levels. This study concludes that due to the 
considerable uncertainty in the number and widths of p-wave reso- 


nances in 25°U, the suggested dependence of the level density on 
parity is questionable. (author). 10 refs, 7 figs, 2 tabs. 


2209 (INDC(CCP)-336/L, pp. 41-44) Evaluation of *u 
neutron data in the resonance region. Van'kov, A.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. Translated by A. Lorenz for 
the IAEA. Original report in Russian was distributed as 
INDC(CCP)-255/G. In Translation of selected papers published in 
Yademye Konstanty (Nuclear Constants 4, 1985). 138p. Order 
Number DE92604085. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The evaluation of neutron data and the generation of group con- 
stants in the resolved and unresolved resonance region of “°U are 
discussed in connection with the development of the USSR nuclear 
data library for reactor materials. (author). 9 refs. 


2210 (INDC(CCP)-336/L, pp. 55-63) Comparison of the 
BNAB-78 and ENDF/B-V evaluated “*U radiative capture data 
in the energy range from 0.5 to 15 MeV. Toistikov, V.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. Translated by A. Lorenz for 
the IAEA. Original report in Russian was distributed as 
INDC(CCP)-255/G. In Translation of selected papers published in 
Yadernye Konstanty (Nuclear Constants 4, 1985). 138p. Order 
Number DE92604085. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Evaluations of the 7°°U capture cross-section as given in the 
BNAB-78 and ENDF/B-V evaluated data libraries are intercom- 
pared and their values compared to recently published data which 
had not been included in these evaluations. It is concluded that 
there is a need to re-assess the earlier experimental data, particu- 
larly those based on activation measurements, taking secondary 
neutron reactions and scattering effects into account. It is recom- 
mended that a precision measurement of the capture cross-section 
and its dependence on energy be done in the 1-7 MeV energy 
range. (author). 18 refs, 1 fig. 
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2211 (INDC(CCP)-336/L, pp. 85-91) Experimental and 
evaluated data on the discrete level excitation function of the 

U(n,n’) reaction. Simakov, S.P. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Aug 1991. Translated by A. Lorenz for the IAEA. Original report in 
Russian was distributed as INDC(CCP)-255/G. In Translation of se- 
lected papers published in Yadernye Konstanty (Nuclear Constants 
4, 1985). 138p. Order Number DE92604085. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Experimental data on the *°*U excitation function are compiled 
and analyzed. The experimental data are compared with the evalu- 
ated data from the BNAB, ENDF/B-IV and ENDL-78 evaluated data 
libraries. It is shown that the BNAB evaluated data are in good 
agreement with the existing experimental data, including new re- 
sults from recent experiments. (author). 26 refs, 2 figs, 2 tabs. 


2212 (INDC(CCP)-336/L, pp. 93-102) The 78U (n,n’) and 
(n,2n) reaction cross-sections and associated neutron spectra. 
Kornilov, N.V. international Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee. Aug 1991. Translated 
by A. Lorenz for the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-255/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 19885). 
138p. Order Number DE92604085. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

The 738U (n,n’) and (n,2n) reaction cross-sections and the 

spectra and angular distribution of neutrons emitted from these re- 
actions are discussed. The shortcomings of the description of the 
continuum neutron spectrum in the BNAB-MIKRO and ENDF/B-V 
is pointed out. It is found that the evaluated (n,n’) and (n,2n) data 
included in the BNAB-MIKRO data library are in reasonable agree- 
ment with the results of recent experiments. (author). 23 refs, 3 
figs. 
2213 (INDC(CCP)-336/L, pp. 65-69) Fast neutron fission 
cross-section of 7®U. Goverdovskij, A.A. International Atomic 
Energy Agency, Vienna (Austria). International Nuciear Data Com- 
mittee. Aug 1991, Translated by A. Lorenz for the IAEA. Original 
report in Russian was distributed as INDC(CCP)-255/G. In Transia- 
tion of selected papers published in Yadernye Konstanty (Nuclear 
Constants 4, 1985). 138p. Order Number DE92604085. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Experimental and evaluated 258U neutron induced fission cross- 
section data are analyzed. It is shown that the BNAB-MICRO 
evaluation is preferable to the ENDF/B-V evaluation. (author). 13 
refs, 4 figs. 


2214 (INDC(CCP)-336/L, pp. 71-79) Prompt fission neu- 
tron spectrum of 7°U. Kornilov, N.V. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Aug 1991. Translated by A. Lorenz for the IAEA. Original report in 
Russian was distributed as INDC(CCP)-255/G. In Translation of se- 
lected papers published in Yadernye Konstanty (Nuclear Constants 
4, 1985). 138p. Order Number DE92604085. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Experimental results of the prompt 2°°U fission spectrum are an- 
alyzed. The energy dependence of the Maxwellian distribution T 
parameter and its uncertainty is calculated for incident neutron en- 
ergies ranging from 1-15 MeV. It is concluded that pre-fission 
neutrons from the (n,nf) and (n,2nf) reactions must be included in 
the evaluation of fission neutron spectra. (author). 19 refs, 1 fig., 2 
tabs. 


2215 (INDC(CCP)-336/L, pp. 81-84) Energy dependence of 
the prompt number of neutrons for neutron induced fission of 
238. Malinovskij, V.V. international Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Aug 1991. Trans- 
lated by A. Lorenz for the IAEA. Original report in Russian was 


distributed as INDC(CCP)-255/G. In Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 4, 1985). 
138p. Order Number DE92604085. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Several evaluations of the average number of prompt neutrons 
for the neutron-induced fission of ““°U are discussed. The current 


state of the experimental data are presented briefly. A new evalua- 
tion is recommended on the basis of a revision of old data and 
new experimental results. (author). 13 refs, 2 figs. 


2216 (INDC(CCP)-336/L, pp. 103-118) Analysis of fast 
neutron scattering cross-sections of even nickel isotopes. Ko- 
rzh, |.A. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Aug 1991. Translated by A. 
Lorenz for the IAEA. Original report in Russian was distributed as 
INDC(CCP)-255/G. In Translation of selected papers published in 
Yademye Konstanty (Nuclear Constants 4, 1985). 138p. Order 
Number DE92604085. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-255/G. 

Experimental differential data and integrated elastic and inelastic 
scattering cross-section data for the 5*-6°.62.64nj nuclei are ana- 
lyzed together with the total cross-section in the 0.5 to 9.0 MeV 
energy range using the spherical optical, statistical and coupled 
channel models. The elastic and inelastic scattering cross-section 
data are compared with current evaluations. (author). 51 refs, 4 
figs. 


2217 (INDC(NDS)—247/L) Methods for the calculation of 
neutron nuclear data for structural materials of fast and fusion 
reactors: Texts of papers presented at the final meeting of a 
co-ordinated research programme held in Vienna, Austria, 20- 
22 June 1990. Muir, D.W. (international Atomic Energy Agency, 
Vienna (Austria). Nuclear Data Section). International Atomic En- 
ergy Agency, Vienna (Austria). International Nuclear Data 
Committee. Aug 1991. 278p. (CONF-9006285-: 2. research co- 
ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). Order Number DE92602349. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report contains the texts of the invited presentations (20) 
delivered at the third Research Co-ordination Meeting of the Co- 
ordinated Research Programme on Methods for the Calculation of 
Neutron Nuclear Data for Structural Materials of Fast and Fusion 
Reactors. The meeting was held at the IAEA Headquarters, Vi- 
enna, Austria, from 20 to 22 June 1990. A separate abstract was 
prepared for each of these presentations. Refs, figs and tabs. 


2218 (INDC(NDS)-247/L, pp. 69-76) The use of dispersion 
relations to construct unified nucleon optical potentials. Hodg- 
son, P.E. (Oxford Univ. (UK). Nuclear Physics Lab.). International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. (CONF-9006285—: 2. research co- 
ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

The dispersion relations provide a simple and accurate way of 
parametrizing the optical potential for a particular nucleus over a 
range of energies. A method is proposed for obtaining a global 
nucleon optical potential incorporating the dispersion relations. (au- 
thor). 9 refs, 3 figs. 


2219 (INDC(NDS)-247/L, pp. 7-21) Methods for the calcu- 
lation of neutron nuclear data for structural materials of fast 
and fusion reactors. Chiba, S. (Argonne National Lab., IL (USA)); 
Guenther, P.T.; Lawson, R.D.; Smith, A.B. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Aug 1991. (CONF-9006285-: 2. research co-ordination 
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meeting on measurement and analysis of 14 MeV neutron-induced 
double-differential neutron-emission cross sections needed for fis- 
sion and fusion reactor technology, Vienna (Austria), 18-20 Jun 
1990). In Methods for the calculation of neutron nuclear data for 
structural materials of fast and fusion reactors: Texts of papers 
presented at the final meeting of a co-ordinated research pro- 
gramme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

The calculation of neutron inelastic-scattering cross sections of 
vibrational nuclei is discussed, and it is shown that they are large 
for the yrast levels for A approx. 110. It is shown that, in addition 
to common size and isospin effects, shell and collective effects are 
requisite to explanations of neutron elastic-scattering ratios. Explicit 

tical potentials are presented for the interaction of neutrons with 
58Ni (spherical and vibrational models), and with zirconium (spheri- 
cal). It is shown that these potentials provide excellent descriptions 
of the results of recent comprehensive experimental results. (au- 
thor). 27 refs, 16 figs. 


2220 (INDC(NDS)-247/L, pp. 23-29) Neutron emission 
cross sections on “Nb at 20 MeV incident energy. 
Marcinkowski, A. (Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland)); Kielan, D. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Aug 1991. 
(CONF-9006285-: 2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV neutron-induced double-differential 
neutron-emission cross sections needed for fission and fusion re- 
actor technology, Vienna (Austria), 18-20 Jun 1990). In Methods 
for the calculation of neutron nuclear data for structural materials of 
fast and fusion reactors: Texts of papers presented at the final 
meeting of a co-ordinated research programme held in Vienna, 
Austria, 20-22 June 1990. 278p. Order Number DE92602349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Over the last years fully quantum-mechanical theories of nuclear 
reactions have been developed that provide, at least in principle, 
parameter-free methods of calculating double-differential continuum 
cross sections. The DWBA-based theory of direct processes to the 
continuum was derived by Tamura et al. The statistical theory of 
Feshback, Kerman and Koonin (FKK) introduced two reaction 
types in parallel as complementary mechanisms contributing to the 
preequilibrium decay. The multistep compound mechanism (MSC) 
results in symmetric angular distributions of the emitted particles, 
whereas the multistep direct mechanism (MSD) gives rise to the 
forward-peaked angular distributions. The theories of the MSC re- 
actions differ in that the FKK theory incorporates the "never come 
back” hypothesis, which allowed the formulation of an applicable 
model that was successfully used in practical calculations. On the 
other hand the FKK theory of the MSD reactions differs conceptu- 
ally from the theory of Tamura et al. and from the more general 
theory developed most recently by Nishioka et al. The latter theo- 
ries were shown to be founded upon a postulated chaos located in 
the residual nucleus. In contrast, the theory of FKK assumes a 
chaotic interaction of the continuum particle to be emitted with the 
residual nucleus. The continuum or leading-particle statistics of the 
FKK theory results in the simple, convolution like, MSD cross sec- 
tion formula, which facilitates numerical calculations. Nevertheless 
two-step statistical DWBA calculations have been also performed. 
This paper extends the application of the FKK theory to the 
®3Nb(n,xn) reaction at 20 MeV incident energy. (author). 14 refs, 1 
fig. 


2221 (INDC(NDS)—247/L, pp. 31-37) Calculation of cross 
sections of the (n,p) reaction on zirconium isotopes. 
Marcinkowski, A. (Soltan Inst. for Nuclear Studies, Otwock-Swierk 
(Poland)); Kielan, D. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Aug 1991. 
(CONF-9006285-: 2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV neutron-induced double-differential 
neutron-emission cross sections needed for fission and fusion re- 
actor technology, Vienna (Austria), 18-20 Jun 1990). In Methods 
for the calculation of neutron nuclear data for structural materials of 
fast and fusion reactors: Texts of papers presented at the final 
meeting of a co-ordinated research programme held in Vienna, 
Austria, 20-22 June 1990. 278p. Order Number DE92602349. 
Source: OSTI; NTIS (US Sales Only); INIS. 


In our earlier analyses of the (n,p) reaction cross sections on 
several isotopic chains in the medium-mass domain. we used the 
geometry-dependent hybrid model for calculating the preequilibrium 
emission cross sections. This model accounts for the enhanced 
emission from the nuclear surface by assuming that the reaction 
proceeds in spherical shell-shaped regions of a radius determined 
by the projectile impact parameter. These analyses indicate that 
good overall agreement between theory and experiment may be 
obtained at the expense of some parameter adjustment. In the 
present paper, a more rigorous treatment of preequilibrium emis- 
sion, such as the statistical multistep compound and the multistep 
direct processes, in the framework of the theories developed by 
Feshbach et al. (FKK) and Tamura et al. (TUL), was applied in the 
calculations. The results of calculations are compared with the 
cross sections of the %°-9'-92-6477(n ») reactions measured within a 
research programme coordinated by the International Atomic En- 
ergy Agency. (author). 15 refs, 1 fig. 


2222 (INDC(NDS)-247/L, pp. 39-48) Effect of diferent 
level density prescriptions on the calculated neutron nuclear 
reaction cross sections. Garg, S.B. (Bhabha Atomic Research 
Centre, Bombay (India). Neutron Physics Div.). International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Aug 1991. (CONF-9006285—: 2. research co-ordination 
meeting on measurement and analysis of 14 MeV neutron-induced 
double-differential neutron-emission cross sections needed for fis- 
sion and fusion reactor technology, Vienna (Austria), 18-20 Jun 
1990). In Methods for the calculation of neutron nuclear data for 
structural materials of fast and fusion reactors: Texts of papers 
presented at the final meeting of a co-ordinated research pro- 
gramme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

A detailed investigation is carried out to determine the effect of 
different level density prescriptions on the computed neutron nu- 
clear data of Ni-58 in the energy range 5-25 MeV. Calculations are 
performed in the framework of the multistep Hauser-Feshbach sta- 
tistical theory including the Kalbach exciton mode! and Brink-Axel 
giant dipole resonance model for radiative capture. Level density 
prescriptions considered in this investigation are based on the orig- 
inal Gilbert-Cameron, improved Gilbert-Cameron, backshifted 
Fermi-gas and the ignatyuk, et al. approaches. The effect of these 
prescriptions is discussed, with special reference to (n,p), (n,2n), 
(n,alpha) and total particle-production cross sections. (author). 17 
refs, 8 figs. 


2223 (INDC(NDS)-247/L, pp. 49-67) Investigation of neu- 
tron induced reaction cross sections of Ni-58 and Ni-60 with 
various nuclear model evaluation schemes. Garg, S.B. (Bhabha 
Atomic Research Centre, Bombay (India). Neutron Physics Div.). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285—: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OST!; NTIS (US Sales Only); INIS. 

Three different nuclear data evaluation approaches, namely, the 
Multistep Hauser-Feshbach scheme (MSHF), the Geometry Depen- 
dent Hybrid Model (GDHM) and the Unified Exciton Model (UEM) 
are utilized to compute neutron nuclear cross-section data of Ni-58 
and Ni-60 in the energy range 1-26 MeV. Multiparticle reaction 
cross sections, total particle and gamma-ray production cross sec- 
tions, energy spectra of the emitted particles and gamma-rays and 
the angle-energy correlated double differential cross sections for 
the emitted neutrons are specially investigated. Appropriate optical 
model potential parameters are selected to include the competition 
of neutron, proton and alpha-particles in the reaction decay. The 
Brink-Axel approach is adopted to account for gamma-ray emis- 
sion. Direct inelastic cross sections to the discrete states are 
determined using the DWBA technique. A detailed intercomparison 
of the above stated three evaluation schemes is presented. (au- 
thor). 22 refs, 35 figs. 
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2224 (INDC(NDS)—247/L. pp. 77-86) Global calculations of 
(n,p) and (n,a) cross-sections from 10 to 20 MeV. Wilmore, D. 
(Dairy Flat. Buckland. Faringdon (UK)): Hodgson. P.E. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. (CONF-9006285-: 2. research co- 
ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
Papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI: NTIS (US Sales Only); INIS. 

The Weisskopf-Ewing and exciton model theories are combined 
to give a simple and fast method of calculating the total cross- 
sections of (n,p) and (n,a) reactions for many nuclei from 10 to 20 
MeV. (author). 15 refs, 9 figs. 


2225 (INDC(NDS)—247/L, pp. 87-101) Analyses of multistep 
reaction cross-sections with the Feshbach-Kerman-Koonin 
theory. Hodgson, P.E. (Oxford Univ. (UK). Nuclear Physics Lab.). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285-: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria. 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI: NTIS (US Sales Only); INIS. 

Recent calculations of the cross-sections of multistep compound 
and multistep direct cross-sections using the Feshbach-Kerman- 
Koonin theory are reviewed, and their usefulness assessed. 
(author). 22 refs, 11 figs, 3 tabs. 


2226 (INDC(NDS)—247/L, pp. 103-112) Evaluation of acti- 
vation cross sections of Ni- and Mo-isotopes. Nakajima, Y. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Dept. 
of Physics); Yamamuro, N. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Aug 1991. 
(CONF-9006285—: 2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV neutron-induced double-differential 
neutron-emission cross sections needed for fission and fusion re- 
actor technology, Vienna (Austria), 18-20 Jun 1990). In Methods 
for the calculation of neutron nuclear data for structural materials of 
fast and fusion reactors: Texts of papers presented at the final 
meeting of a co-ordinated research programme held in Vienna, 
Austria, 20-22 June 1990. 278p. Order Number DE92602349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The neutron cross sections of Ni- and Mo-isotopes have been 
evaluated with the system SINCROS-Il. The results are compared 
with experimental data and JENDL-3. (author). 23 refs, 5 figs. 


2227 (INDC(NDS)-247/L, pp. 113-130) Consequences from 
testing measured and calculated 14.6 MeV neutron inelastic 
scattering cross sections by means of comparison with re- 
sults of fast proton inelastic scattering using DWBA and GDH 
approaches. Ercakir, S. (Karlsruhe Univ. (T.H.) (Germany, F.R.). 
Fakultaet fuer Physik); Jahn, H. International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Aug 1991. (CONF-9006285-—: 2. research co-ordination meeting on 
measurement and analysis of 14 MeV neutron-induced double- 
differential neutron-emission cross sections needed for fission and 
fusion reactor technology, Vienna (Austria), 18-20 Jun 1990). In 
Methods for the calculation of neutron nuclear data for structural 
materials of fast and fusion reactors: Texts of papers presented at 
the final meeting of a co-ordinated research programme held in Vi- 
enna, Austria, 20-22 June 1990. 278p. Order Number 
DES2602349. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we show that the possibility of calculating double dif- 
ferential inelastic neutron cross-sections is considerably improved if 
we add information from the results of measurements of the inelas- 
tic proton scattering cross-sections. With this additional information 
we obtain a sufficient starting point to calculate rather accurate and 
unique results for the double differential cross-sections of inelastic 


neutron scattering at the high energy tail of the secondary energy. 
This is demonstrated by a few examples of 5*Fe. Moreover by 
applying certain averages to the angle integrated inelastic cross- 
sections the results of Blanns geometry dependent hybrid model 
(GDH) are obtained. Consequently this might be a hint to a more 
rigorous derivation of this model. (author). 32 refs, 5 figs, 1 tab. 


2228 (INDC(NDS)—247/L, pp. 145-154) Models and theory 
for precompound angular distributions. Blann, M. (Lawrence 
Livermore National Lab., CA (USA)); Pohl, B.A.; Remington, B.A. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285-: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

We compare angular distributions calculated by folding nucleon- 
nucleon scattering kernels, using the theory of Feshbach, Kerman 
and Koonin, and the systematics of Kalbach, with a wide range of 
data. The data range from (n,xn) at 14 MeV incident energy to 
(p,.xn) at 160 MeV incident energy. The FKK theory works well with 
one adjustable parameter, the depth of the nucleon-nucleon inter- 
action potential. The systematics work well when normalized to the 
hybrid model single differential cross section prediction. The 
nucleon-nucleon scattering approach seems inadequate. (author). 
9 refs, 10 figs. 


2229 (INDC(NDS)—247/L, pp. 155-167) A real part of neu- 
tron optical potentials constrained by RMFA calculations. 
Gmuca, S. (Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Fyzikalny Ustav). International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee. Aug 1991. 
Contract IAEA-R-4325/RB. (CONF-9006285-: 2. research co- 
ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 
We test an applicability of Dirac optical mode: for neutron elastic 
scattering at low energies. Real parts of scalar and vector poten- 
tials are constrained by a relativistic mean field approach to nuclear 
structure. We find that by this way we are able to produce a good 
agreement with experimental data. (author). 16 refs, 8 figs, 3 tabs. 


2230 (INDC(NDS)-247/L, pp. 169-196) Calculation uncer- 
tainties on neutron reaction cross-sections, particle emission 
spectra and angular distributions. Konshin, V.A. (Intemational 
Atomic Energy Agency, Vienna (Austria)); Konshin, O.V. Interna- 
tional Atomic Energy Agency, Vienna “(Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285-—: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

The significance of uncertainties on the choice of neutron, proton 
and alpha-particle transmission coefficients and level density mod- 
els for the calculation of threshold reaction cross-sections, particle 
emission spectra and angular distributions is analysed with TNG 
and GNASH-codes taking 5Fe and ®°Nb as examples. Both the 
proton and alpha emission spectra show some sensitivity to level 
density changes, but these and other minor reaction channels can 
be rather sensitive to other effects. Optical model parameters for 
a-particles seem to be not satisfactory and all the relevant experi- 
mental information available should be analysed to obtain the 
respective parameters. (author). 34 refs, 25 figs. 
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2231 (INDC(NDS)-247/L, pp. 131-143) Recent develop- 
ments in the theory of nuclear level densities. Anzaido 
Meneses, A.M. (Karlsruhe Univ., Karlsruhe (Germany, F.R.). Inst. 
fuer Theoretische Physik). International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Aug 1991. 
(CONF-9006285—: 2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV neutron-induced double-differential 
neutron-emission cross sections needed for fission and fusion re- 
actor technology, Vienna (Austria), 18-20 Jun 1990). In Methods 
for the calculation of neutron nuclear data for structural materials of 
fast and fusion reactors: Texts of papers presented at the final 
meeting of a co-ordinated research programme held in Vienna, 
Austria, 20-22 June 1990. 278p. Order Number DE92602349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We present here an alternative approach to obtain a better de- 
scription of nuclear level density, its shell effects and their energy 
dependency. Our method is statistical, is based on analytical num- 
ber theory, and considers a system of neutrons and protons in a 
given single particle spectrum as usual. (author). 15 refs, 1 fig. 


2232 (INDC(NDS)-247/L, pp. 197-211) Isotopic effects and 
reaction mechanisms induced by fast neutrons in the mass 
range A ~ 50. Avrigeanu, M. (Central Inst. of Physics, Bucharest 
(Romania). Inst. of Physics and Nuclear Engineering); Avrigeanu, 
V. International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Nuclear Data Committee. Aug 1991. (CONF-9006285-: 2. 
research co-ordination meeting on measurement and analysis of 
14 MeV neutron-induced double-differential neutron-emission cross 
sections needed for fission and fusion reactor technology, Vienna 
(Austria), 18-20 Jun 1990). In Methods for the calculation of neu- 
tron nuclear data for structural materials of fast and fusion 
reactors: Texts of papers presented at the final meeting of a co- 
ordinated research programme held in Vienna, Austria, 20-22 June 
1990. 278p. Order Number DE92602349. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A test of generalized GDH pre-equilibrium emission model and 
Hauser-Feshbach statistical model predictions across the valley of 
stability, in the mass region A ~ 50, has been performed. Both the 
absolute cross section values and the “steepness” of the isotope 
trend have been obtained in good agreement with the experimental 
data. By using the calculated cross sections, the fast neutron reac- 
tion isotope effect has been discussed. The applicability of the 
generalized Qgo-systematics of deep inelastic collisions between 
complex nuciei has been extended to fast neutron reactions. (au- 
thor). 60 refs, 8 figs, 2 tabs. 


2233 (INDC(NDS)-247/L, pp. 213-221) Analysis of experi- 
mental data on neutron induced reactions and development of 
PCROSS code for the calculation of the difterential preequilib- 
rium spectra. Capote, R. (Center of Applied Studies for Nuclear 
Development, Havana (Cuba)); Lopez, R.; Herrera, E.; Piris, M.; 
Osorio, V. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Aug 1991. (CONF- 
9006285-: 2. research co-ordination meeting on measurement and 
analysis of 14 MeV neutron-induced double-differential neutron- 
emission cross sections needed for fission and fusion reactor 
technology, Vienna (Austria), 18-20 Jun 1990). In Methods for the 
calculation of neutron nuclear data for structural materials of fast 
and fusion reactors: Texts of papers presented at the final meeting 
of a co-ordinated research programme held in Vienna, Austria, 20- 
22 June 1990. 278p. Order Number DE92602349. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A new PC code PCROSS for neutron induced reaction calcula- 
tions up to 25 MeV incident was developed, where the latest 
theoretical development in the model was employed. A combina- 
tion of exciton model and multistep direct reaction model 
parametrization was used in order to describe the high energy part 
of the spectra. In the PCROSS code several models for level den- 
sity calculations are available. The code includes a subroutine to 
generate the input data. In the present paper some calculation re- 
sults for (n,n’) and (n,p) emission spectra in the range of 5 to 25 
MeV and for (n,p) and (n,2n) excitation functions up to 20 MeV are 
shown. A good description of the experimental data was achieved. 
(author). 32 refs, 3 figs. 


. 


2234 (INDC(NDS)—247/L, pp. 223-237) Efforts in Bologna 
on quasiparticle level density systematics and on comparison 
and development of different approaches to preequilibrium re- 
action mechanism. Herman, M.; Reffo, G.; Weidenmueller, H.A.; 
Lenske, H.; Wolter, H.H.; Giardina, G.; Italiano, A.; Rosetti, M. In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285-: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 

We present a summary of activities carried out at ENEA in 
Bologna on the development of the preequilibrium emission mod- 
els. We start with the first application of the Multistep Compound 
Model in the Heidelberg formulation, which is followed by the Multi- 
step Direct calculations. Next, the comparison between the exciton 
and Multistep Compound model by Feshbach, Kerman, and Koonin 
is presented. Finally we discuss energy and isotope dependence of 
the average single particle level spacing. (author). Refs, 9 figs. 


2235 (INDC(NDS)-247/L, pp. 239-250) Calculation of (n,x-y) 
cross sections between threshold and 100 MeV for Fe and Pb 
isotopes: Comparisons with experimental data. Young, P.G. 
(Los Alamos National Lab., NM (USA)); Haight, R.C.; Nelson, R.O. 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Aug 1991. (CONF-9006285-—: 2. research 
co-ordination meeting on measurement and analysis of 14 MeV 
neutron-induced double-differential neutron-emission cross sections 
needed for fission and fusion reactor technology, Vienna (Austria), 
18-20 Jun 1990). In Methods for the calculation of neutron nuclear 
data for structural materials of fast and fusion reactors: Texts of 
papers presented at the final meeting of a co-ordinated research 
programme held in Vienna, Austria, 20-22 June 1990. 278p. Order 
Number DE92602349. Source: OSTI; NTIS (US Sales Only); INIS. 
An experimental program is in progress at the Los Alamos Na- 
tional Laboratory WNR/LAMPF facility to perform high-resolution 
measurements of (n,x-y) cross sections for individual lines up to in- 
cident neutron energies in the medium-energy range for a variety 
of target materials. Part of the purpose of these measurements is 
to provide a data base for testing the details of nuclear models in 
this energy range, with the goal of facilitating model improvements. 
In this paper initial calculations using the GNASH nuclear theory 
code and the level density models of Gilbert-Cameron and Ig- 
natyuk are described. The results are compared to the existing 
experimental data base for 204.206.207.208 Pb isotopes at lower ener- 
gies and to preliminary data from the WNR/LAMPF measurements 
on "*tFe and 2°8Pb up to E, = 100 MeV. (author). 27 refs, 14 figs. 


2236 (INDC(NDS)-247/L, pp. 251-268) The statistics of 
multi-step direct reactions. Koning, A.J. (Netherlands Energy Re- 
search Foundation ECN, Petten (Netherlands). Nuclear Analysis 
Dept.); Akkermans, J.M. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Aug 1991. 
(CONF-9006285-—: 2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV neutron-induced double-differential 
neutron-emission cross sections needed for fission and fusion re- 
actor technology, Vienna (Austria), 18-20 Jun 1990). In Methods 
for the calculation of neutron nuclear data for structural materials of 
fast and fusion reactors: Texts of papers presented at the final 
meeting of a co-ordinated research programme held in Vienna, 
Austria, 20-22 June 1990. 278p. Order Number DE92602349. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We propose a quantum-statistical framework that provides an in- 
tegrated perspective on the differences and similarities between 
the many current models for multi-step direct reactions in the con- 
tinuum. It is argued that to obtain a statistical theory two physically 
different approaches are conceivable to postulate randomness, re- 
spectively called leading-particle statistics and residual-system 
statistics. We present a new leading-particle statistics theory for 
multi-step direct reactions. It is shown that the model of Feshbach 
et al. can be derived as a simplification of this theory and thus can 
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be founded solely upon leading-particle statistics. The models de- 
veloped by Tamura et al. and Nishioka et al. are based upon 
residual-system statistics and hence fall into a physically different 
class of multi-step direct theories, although the resulting cross- 
section formulae for the important first step are shown to be the 
same. The widely used semi-classical models such as the general- 
ized exciton model can be interpreted as further phenomenological 
simplifications of the leading-particle statistics theory. A more com- 
prehensive exposition will appear before long. (author). 32 refs, 4 
figs. 


2237 (INDC(NDS)—247/L, pp. 269-278) Influence of collec- 
tive excitations on preequilibrium and equilibrium processes. 
Ignatyuk, A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); 
Lunev, V.P. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Aug 1991. (CONF- 
9006285—: 2. research co-ordination meeting on measurement and 
analysis of 14 MeV neutron-induced double-differential neutron- 
emission cross sections needed for fission and fusion reactor 
technology, Vienna (Austria), 18-20 Jun 1990). In Methods for the 
calculation of neutron nuclear data for structural materials of fast 
and fusion reactors: Texts of papers presented at the final meeting 
of a co-ordinated research programme held in Vienna, Austria, 20- 
22 June 1990. 278p. Order Number DE92602349. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In all models used for calculations of nuclear cross sections, the 
reaction mechanisms are separated into one-step and multistep 
direct, multistep compound, preequilibrium and compound equilib- 
rium. However, essential variances in estimates of the direct and 
preequilibrium process contributions still exist. This paper presents 
a demonstration of the connection of these variances with the 
influence of collective excitations on the direct and compound pro- 
cesses. (author). 13 refs, 8 figs. 


2238 (INIS-mf-12970, pp. 24) Exotic radioactivity, sponta- 
neous emission of haevy ions with 6 < Z < 14. Weselka, D. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik). Graz Univ. (Austria). 1991. 188p. (in 
German). (CONF-9109251—: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. HEAVY ION EMISSION DE- 
CAY/ 


2239 (INIS-mf—12970, pp. 123) (7,mp) experiments with la- 
belled photons at MAX and MAMI accelerators. Grabmayr, P. 
(Tuebingen Univ. (Germany, F.R.). Physikalisches inst.). Graz 
Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 41. 
annual convention of the Austrian Physical Society (APS) 1991, 
Graz (Austria), 23-27 Sep 1991). In 41st Annual convention of the 
Austrian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. LITHIUM 6 TARGET/ 
photonuciear reactions; NUCLEONS/correlations; ACCELERA- 
TORS; CROSS SECTIONS; ENERGY DEPENDENCE; 
EXPERIMENT PLANNING; NEUTRONS; NUCLEAR STRUCTURE; 
NUCLEONS; CORRELATIONS; PROTONS 


2240 (INIS-mf-12970, pp. 134) Delta lsobars and their in- 
fluence on the electromagnetic formfactors of the deuteron. 
Obersteiner, P. (Graz Univ. (Austria). Inst. fuer Theoretische 
Physik); Plessas, W. Graz Univ. (Austria). 1991. 188p. (in Ger- 
man). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. DEUTERONS/wave functions; 
DEUTERONS; FORM FACTORS 


2241 (INIS-mf-12970, pp. 129) Nuclear field theory at fi- 
nite temperatures. Baier, H. (Vienna Univ. (Austria). Inst. fuer 


Radiumforschung und Kernphysik); Hejc, G.; Bentz, W. Graz Univ. 
(Austria). 1991. 188p. (In German). (CONF-9109251—: 41. annual 
convention of the Austrian Physical Society (APS) 1991, Graz 
(Austria), 23-27 Sep 1991). In 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Order Number DE92603575. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NUCLEAR MATTER/quantum 
field theory 


2242 (INIS-mf—12970, pp. 135) Relativistic effects in the 
electrodisintegration of the deuteron. Pauschenwein, J. (Graz 
Univ. (Austria). Inst. fuer Theoretische Physik); Mosconi, B.; Ricci, 
P. Graz Univ. (Austria). 1991. 188p. (In German). (CONF- 
9109251-: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in summary form only. DEUTERONS/decay; 
DEUTERONS; DECAY; RELATIVISTIC RANGE 


2243 (INIS-mf—12970, pp. 126) Photo-fission of triton. 
Reiss, G. (Bonn Univ. (Germany, F.R.). Physikalisches Inst.); 
Frank, T.; Sandhas, W.; Leeb, H. Graz Univ. (Austria). 1991. 188p. 
(In German). (CONF-9109251-: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 41st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. TRITONS/photofission; CROSS 
SECTIONS; ENERGY DEPENDENCE; TRITONS; PHOTOFIS- 
SION 


2244 (IPNO-TH-90-58) Scaling and critical behaviour in 
nuclear fragmentation. Campi, X. (Paris-11 Univ., 91 - Orsay 
(FR). Inst. de Physique Nucleaire). Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. Sep 1990. 37p. Order Num- 
ber DE92716561. Source: OSTI; NTIS (US Sales Only). 

These notes review recent results on nuclear fragmentation. An 
analysis of experimental data from exclusive experiments is made 
in the framework of modern theories of fragmentation of finite size 
objects. We discuss the existence of a critical regime of fragmenta- 
tion and the relevance of scaling and finite size scaling. 


2245 (IPNO-TH-91-02) Generator coordinate method for 
triaxial quadrupole collective dynamics in strontium isotopes. 
Bonche, P. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(FR). Direction des Sciences de la Matiere); Dobaczewski, J.; Flo- 
card, H.; Heenen, P.H. Paris-11 Univ., 91 - Orsay (France). Inst. 
de Physique Nucleaire. Jan 1991. 36p. Order Number 
DE92730090. Source: OSTI; NTIS (US Sales Only). 

We discuss the algebraic structure of the generator coordinate 
method for triaxial quadrupole collective motion. The collective 
solutions are classified according to the representations of the per- 
mutation group of the intrinsic axes. Our method amounts to an 
approximate angular momentum projection. We apply it to a study 
of the spherical to deformed shape transition in light even stron- 
tium isotopes 7°-®8 Sr. We find that triaxial configurations play a 
significant role in explaining the structure of the transitional iso- 
topes 8°—82 Sy, 


2246 (ISN-90-48) Semi-classical methods for solving 
Bethe-Goldstone type equations. Mennane, L. Grenoble-1 Univ., 
38 (France). Inst. des Sciences Nucleaires; Grenoble-1 Univ., 38 
(France). Jul 1990. 164p. (In French). Order Number DE92716538. 
Source: OSTI; NTIS (US Sales Only). 

The main objective of the study is to find an approximate solu- 
tion of Bethe-Goldstone type equations using semi-classical 
theories. Two methods are investigated: the WKB theory, extended 
to non-local potentials, which was applied without success; the 
method which developed the non-real part of Green function, 
around a classical Hamiltonian. This procedure is similar to the 
Thomas-Fermi method, where the density operator is developed 
around a classical Hamiltonian. The two-body force used contains 
two terms which can be adjusted separatedly to the central part of 
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the 9S, - °D, Reid Soft Core potential. The results obtained by the 
second method are in good agreement with accurate results. 


2247 (JINR-E-4-90-210) The influence of complex config- 
uration on the properties of low-lying states. Grinberg, V. 
(Bylgarska Akademiya na Naukite, Sofia (Bulgaria). inst. za 
Yadrena Izsledvaniya i Yadrena Energetika); Stoyanov, Ch.; Pono- 
marev, V. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics. 1990. 7p. Order Number DE92604072. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The contribution of the three-phonon terms in the wave function 
of excited states is examined in the framework of the quasiparticle- 
phonon model. The structure of low-lying states and their 
charge-transition densities are calculated for '**Ce and '4*Nd. It is 
shown that the three-phonon terms are important in nonmagic 
isotopes for description of correct position of states with large two- 
phonon component, and their influence is small for states with a 
main one-phonon component and for low-lying states in semimagic 
isotopes. 12 refs.; 1 fig.; 1 tab. 


2248 (LA-UR-91-3453) Mechanism of (n,7) reaction at low 
neutron energies. Raman, S. (Oak Ridge National Lab., TN 
(United States)); Lynn, J.E. Los Alamos National Lab., NM (United 
States). [1991]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400 ;W-7405-ENG- 
36. (CONF-9109292-3: Beijing international symposium on fast 
neutron physics, Beijing (China), 9-13 Sep 1991). Order Number 
DE92002522. Source: OSTI; NTIS; INIS; GPO Dep. 

We discuss the interplay between direct capture, valence cap- 
ture, and compound-nuclear capture in attempting to explain the 
vast amount of capture data for light-mass nuclei. 13 refs. 


2249 (UCRL-JC—108281) Neutron scattering analysis with 
microscopic optical model potentials. Hansen, L.F. Lawrence 
Livermore National Lab., CA (United States). 3 Sep 1991. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109292-2: Beijing international 
symposium on fast neutron physics, Beijing (China), 9-13 Sep 
1991). Order Number DE92001891. Source: OSTI; NTIS; INIS; 
GPO Dep. 

A review of microscopic optical model potentials used in the 
analysis of neutron scattering and analyzing power data below 100 
MeV (5 <E,<100 MeV) is presented. The quality of the fits to the 
data over a wide massd (®Li-?°°Pu) and energy range is discussed. 
It is shown that reasonably good agreement with the data is ob- 
tained with only three parameters, Ay, Aw, and Ago, which show a 
smooth mass and energy dependence. These parameters are nor- 
malizing constants to the real (V), and imaginary (W) central 
potentials and the real spin-orbit (Vso) potential. 14 refs., 7 figs. 


2250 (UM-P-90/69) Intermediate energy proton scattering 
trom 'B. Lewis, P.R. (Melbourne Univ., Parkville (Australia). 
School of Physics); Shute, G.G.; Spicer, R.S.; Henderson, R.S.; 
Abegg, R.; Frekers, D.; Jackson, K.P.; Miller, C.A.; Yen, S. Mel- 
bourne Univ., Parkville (Australia). School of Physics. 18 Oct 1990. 
60p. Order Number DE92604095. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Differential cross sections have been measured for 200 MeV 
proton scattering from '°B. Data for six low lying natural parity lev- 
els below 6 MeV excitation energy are presented. Distorted wave 
analysis using a density dependent nucleon-nucleon interaction 
has assessed model spectroscopies of these excited states. The 
significance of the contribution from quadrupole scattering to the 
elastic cross section is discussed. 49 rets., 5 tabs., 21 figs. 


2251 (UM-P-91/41) Photopion cross-sections and mass 
14 structures. Koetsier, D. (Melbourne Univ., Parkville (Australia). 
School of Physics); Amos, K.; Tiator, L.; Bennhold, C.; Wright, L.E. 
Melbourne Univ., Parkville (Australia). School of Physics. [1991]. 
6p. Order Number DE92604096. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Various wave functions that have been used to describe the '4N 
system are examined. In particular it is shown that while the 
'4N(7,2*)'4Cg.s. reaction data at 173 and 200 MeV suggests that 


the Cohen and Kurath wave functions are inappropriate, the varia- 
tions that these data imply can be explained in terms of core 
polarisation effects. 7 refs., 1 tab., 2 figs. 


2252 (UM-P-91/42) P-shell hyperon binding energies. 
Koetsier, D.; Amos, K. Melbourne Univ., Parkville (Australia). 
School of Physics. [1991]. 8p. Order Number DE92604073. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A shell model for lambda hypernuclei has been used to deter- 
mine the binding energy of the hyperon in nuclei throughout the p 
shell. Conventional (Cohen and Kurath) potential energies for 
nucleon-nucleon interactions were used with hyperon-nucleon inter- 
actions taken from Nijmegen one boson exchange potentials. The 
hyperon binding energies calculated from these potentials compare 
well with measured values. 7 refs., 2 figs. 


2253 (WIS-PH-89/83) Where is the spin of the proton: 
Constraints for model builders. Lipkin, H.J. Weizmann inst. of 
Science, Rehovoth (Israel). Dept. of Physics. Dec 1989. 10p. Order 
Number DE92604074. Source: OSTI; NTIS (US Sales Only); INIS. 

Rigorous theorems based on well-defined assumptions show that 
a two-component nucleon wave function is needed to describe 
both the large spin flip component in neutron decay and the EMC 
result that a nucleon spin is not carrried by quarks but by degrees 
of freedom which are spectators in neutron decay and not flipped 
by the standard model's weak interaction. Neutron decay is domi- 
nated by the large component with all the proton spin carried by 
three valence quarks. The EMC result is generated by the small 
component, = 25%, with large antiparallel angular momenta J = 6 
carried by spectators and quarks. A constituent quark description is 
also presented. (author). 
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2254 (IFT-P—020/91) Application of the equivalent chain 
model for the analysis by saxs of human serum albumin. Bar- 
lette, V.E. (Instituto de Fisica Teorica (IFT), Sao Paulo, SP 
(Brazil)); Drigo Filho, E.; Olivieri, J.R.; Ruggiero, J.R. Instituto de 
Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 9p. Order Num- 
ber DE92604066. Source: OSTI; NTIS (US Sales Only); INIS. 

We use the equivalent chain model to determine static properties 
of Human Serum Albumin (HSA) in pH 7.0. We measure the per- 
sistence lenght by Small Angle X-Ray Scattering (SAXS) that 
confirm our theoretical value. Recent data with crystallized HSA to 
end-to-end distance also corroborate our results. Some considera- 
tions about HSA form are also done. (author). 


2255 (INDC(CCP)-332/L, pp. 23-32) Experimental and cal- 
culational studies of the transmission of fission spectrum 
neutrons through Cr and Ni spheres. Baranov, O.V. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk (USSR). Fiziko-Ehnergeticheskij Inst.); Korobeinikov, V.V.; 
Lityaev, V.M.; Tsibulya, A.M.; Hansen, V.; Vogel, V. International 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Aug 1991. Translated by A. Lorenz for the IAEA. 
Original report in Russian was distributed as INDC(CCP)-318/G. In 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990). 32p. Order Number DE92602343. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Translated by A. Lorenz for the IAEA. Original report in Russian 
was distributed as INDC(CCP)-318/G. 

Results of the analysis of neutron transmission through Cr and 
Ni spheres are given. The experiments have been carried out in 
the USSR and in the GDR. The experimental transmission func- 
tions determined in the USSR are in good agreement with the 
neutron leakage spectra studied in the GDR experiments. (author). 
4 refs, 10 figs. 


2256 (INDC(CPR)—021/L) X-ray attenuation coefficients 
and photoelectric cross sections of Cu, Fe and Sn for the en- 
ergy range 3-29 KeV. Wang Dachun (Beijing Normal Univ., BJ 
(China). Inst. of Low Energy Nuclear Physics); Yang Hua; Luo Pin- 
gan; Ding Xunliang; Wang Xinfu; Zhou Hongyu; Shen Xinyin; Zhu 
Guanghua. International Atomic Energy Agency, Vienna (Austria). 
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International Nuclear Data Committee. Aug 1991. 19p. Order Num- 
ber DE92602296. Source: OSTI: NTIS (US Sales Only): INIS. 

The document contains the following two papers: X-ray attenua- 
tion coefficient and photoelectric cross sections of Sn for the 
Energy Range 3.3 KeV to 29.1 KeV - by Wang Dachun, Yang Hua 
and Luo Pingan. X-ray attenuation coefficients and photoelectric 
cross sections of Cu and Fe for the range 3 KeV to 29 KeV - by 
Wang Dachun, Ding Xunliang, Wang Xinfu. Yang Hua, Zhou 
Hongyu, Shen Xinyin and Zhu Guanghua. A separate abstract was 
prepared for each of these papers. Refs, figs and tabs. 


2257 (INDC(CPR)—021/L, pp. 5-9) X-ray attenuation coeffi- 
cients and photoelectric cross sections of Sn for the energy 
range 3.3 KeV to 29.1 KeV. Wang Dachun (Beijing Normal Univ., 
BJ (China). Inst. of Low Energy Nuclear Physics); Yang Hua; Luo 
Pingan. International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Aug 1991. In X-ray attenua- 
tion coefficients and photoelectric cross sections of Cu, Fe and Sn 
for the energy range 3-29 KeV. 19p. Order Number DE92602296. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Using a new type X-ray source produced by proton excitation of 
elementary or compound targets and Si(Li) detector system, mass 
attenuation coefficients of tin have been determined for the energy 
range from 3.3 to 29.1 KeV. The experimental uncertainties of at- 
tenuation coefficients have been reduced to +1 % for intenser 
isolated characteristics X-rays. The total photoelectric cross sec- 
tions have been obtained by subtracting scattering cross sections 
from the measured total cross sections. (author). 24 refs, 1 fig., 3 
tabs. 


2258 (INDC(CPR)—021/L, pp. 11-19) X-ray attenuation co- 
efficients and photoelectric cross sections of Cu and Fe for 
the range 3 KeV to 29 KeV. Wang Dachun (Beijing Normal Univ., 
BJ (China). Inst. of Low Energy Nuclear Physics); Ding Xunliang; 
Wang Xinfu; Yang Hua; Zhou Hongyu; Shen Xinyin; Zhu 
Guanghua. International Atomic Energy Agency, Vienna (Austria). 
international Nuclear Data Committee. Aug 1991. In X-ray attenua- 
tion coefficients and photoelectric cross sections of Cu, Fe and Sn 
for the energy range 3-29 KeV. 19p. Order Number DE92602296. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A new type X-ray source has been obtained by proton excitation 
of elementary targets or compound targets. Using this X-ray source 
and Si(Li) detector systems mass attenuation coefficients have 
been determined for copper in the energy range 3.3 - 29.1 KeV, for 
iron in 3.3-20 KeV. The experimental uncertainties of attenuation 
coefficients have been reduced to +1% for intenser isolated char- 
acteristic X-rays. The total photoelectric cross sections have been 
obtained by subtracting scattering cross sections from the mea- 
sured total cross sections. Comparison of the present experimental 
results with the past values, as well as between the experimental 
values and the theoretical calculations, have been presented and 
discussed. (author). 20 refs, 5 figs, 5 tabs. 


2259 (LA-12194-PR) The Manuel Lujan, Jr. Neutron Scat- 
tering Center, LANSCE experiment reports: 1990 Run Cycle: 
Progress report. DiStravolo, M.A. (comp.). Los Alamos National 
Lab., NM (United States). Oct 1991. 275p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE92002085. Source: OSTI; NTIS; INIS; GPO Dep. 

This year was the third in which LANSCE ran a formal user pro- 
gram. A call for proposals was issued before the scheduled run 
cycles, and experiment proposals were submitted by scientists 
from universities, industry, and other research facilities around the 
world. An external program advisory committee, which LANSCE 
shares with the Intense Pulsed Neutron Source (IPNS), Argonne 
National Laboratory examined the proposals and made recommen- 
dations. At LANSCE, neutrons are produced by spallation when a 
pulsed, 800-MeV proton beam impinges on a tungsten target. The 
proton pulses are provided by the Clinton P. Anderson Meson 
Physics Facility (LAMPF) accelerator and an associated Proton 
Storage Ring (PSR), which can alter the intensity, time structure, 
and repetition rate of the pulses. The LAMPF protons of Line D are 
shared between the LANSCE target and the Weapons Neutron Re- 
search facility, which results in LANSCE spectrometers being 
available to external users for unclassified research about 80% of 
each six-month LAMPF run cycle. Measurements of interest to the 


Los Alamos National Laboratory may also be performed and may 
occupy up to an additional 20% of the available beam time. These 
experiments are reviewed by an internal program advisory commit- 
tee. One hundred thirty-four proposals were submitted for 
unclassified research and twelve proposals for research of a pro- 
grammatic nature to the Laboratory. Our definition of beam 
availability is when the proton current from the PSR exceeds 50% 
of the planned value. The PSR ran at 65yA current (average) at 
20 Hz for most of 1990. All of the scheduled experiments were 
performed and experiments in support of the LANSCE research 
program were accomplished during the discretionary periods. 


2260 (SAND-91-1806) A user’s guide to CEPXS/ONELD 
Version 1.1. Lorence, L.J. Jr. Sandia National Labs., Albuquerque, 
NM (United States). Oct 1991. 20p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE92002634. Source: OSTI; NTIS; INIS; GPO Dep. 

This is the user's guide to CEPXS/ONELD Version 1.1, a code 
package for coupled electron-photon transport in one-dimensional 
slab geometry. The code package consists of the multigroup cross- 
section generating code, CEPXS; the preprocessor code, PRE1D; 
the discrete ordinates code, ONELD; and the postprocessor code, 
POST1D. In Version 1.1, new features have been implemented 
through several new keywords. Since Version 1.0 keywords are still 
applicable, this document should be considered as an addendum 
to the Version 1.0 User's Guide. 5 refs. 


2261 (UM-P-91/04) Model-independent relativistic correc- 
tions to the neutron electric dipole moment. Costella, J.P.; 
McKellar, B.H.J. Melbourne Univ., Parkville (Australia). School of 
Physics. Dec 1990. 6p. Order Number DE92604058. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Considering a Dirac particle in a j=1/2 eigenstate of a 
spherically-symmetric scalar potential, it is shown that the resulting 
relativistic corrections to its electric dipole moment (EDM) and axial 
coupling constant (gq) are related in a simple way. Applying this 
general relation to the quarks in the neutron, an exact correction is 
obtained for the valence quark contribution to the EDM, based on 
the experimentally measured value of g,. The general relation ob- 
tained is obeyed in the non-relativistic quark model, the bag model, 
and the relativistic constituent quark model. 10 refs. 


6550 Medical Physics 
Refer also to citation(s) 1714, 1715, 1723 


2262 (CONF-911106-6) Calculated thickness of tungsten 
alloy required for specified attenuation of gamma radiation 
trom '°7CS. Chiles, M.M.; Allin, G.W.; Pace, J.V. Ill. Oak Ridge 
National Lab., TN (United States). [1991]. 5p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. From Nuclear science symposium; 
Santa Fe, NM (United States); 5-9 Nov 1991. Order Number 
DE92002706. Source: OSTI; NTIS; INIS; GPO Dep. 

The traditional method of evaluating and calibrating health 
physics instruments is to use a calibrator that consists of a single 
high-activity gamma radiation source with different attenuators to 
select the radiation level desired for tesing. To have accurate radia- 
tion intensities inside the calibrator cavity, the attenuators must be 
designed from precise absorption calculations. This paper reports 
calculations made to determine the thickness of tungsten alloy 
metal required for specific attenuation. These calculations include 
the buildup contribution by secondary scattering radiation, and they 
are compared to values calculated with the buildup factor omitted. 
3 refs., 2 figs., 3 tabs. 


2263 (INIS-mf-12970, pp. 147) Dose _ specification 
following ICRU 29. Rahim, H. (inst. fuer Radiotherapie und Radio- 
Onkologie, Salzburg, (Austria)); Sedimayer, F.; Kranzinger, M.; 
Merz, F. Graz Univ. (Austria). 1991. 188p. (in German). (CONF- 
9109251—: 41. annual convention of the Austrian Physical Society 
(APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual con- 
vention of the Austrian physical society, September 23rd to 27th 
1991 in Graz, Austria. Order Number DE92603575. Source: OSTI; 
NTIS (US Sales Only); INIS. 
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Published in summary form only. RADIOTHERAPY/radiation 
doses; ICRU; RADIOTHERAPY 


2264 (INIS-mf-12970, pp. 148) Dose measurements at 
Austrian accelerators: testig the OeNORM S 5234. Leitner, A. 
(Bundesamt fuer Eich- und Vermessungswesen, Vienna (Austria)). 
Graz Univ. (Austria). 1991. 188p. (In German). (CONF-9109251-: 
41. annual convention of the Austrian Physical Society (APS) 
1991, Graz (Austria), 23-27 Sep 1991). In 41st Annual convention 
of the Austrian physical society, September 23rd to 27th 1991 in 
Graz, Austria. Order Number DE92603575. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in summary form only. ACCELERATORS/dosimetry; 
ACCELERATORS; DOSIMETRY; CALIBRATION 


2265 (NRCN-—602) Adaptive assay of pulmonary radioac- 
tive aerosol with an external detector. Talmor, A. Israel Atomic 
Energy Commission, Beersheba (israel). Nuclear Research Center- 
Negev; Ben-Gurion Univ. of the Negev, Beersheba (israel). Dec 
1989. 105p. (in Hebrew). Order Number DE92605198. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The applicability of the adaptive assay method was examined 
and then used to reduce the error caused by non-uniform spatial 
distribution. A computer program simulates adaptive assay of pul- 
monary aerosol within a standard man lungs, and compares its 
results with the results of static measurement. In the extreme hy- 
pothetical situation in which the aerosol is concentrated entirely in 
the left lung, and the static measurement is performed under the 
right arm, the errors obtained by calibration the static measurement 
on assumption of uniform spatial distribution, is as large as a factor 
5 of the true value. In the same situation the adaptive assay result 
errs by less than 20%. In another situation, in which the aerosol is 
distributed in both lungs, and its concentration is higher in the 
pleura and near the back, the error obtained by calibrating the 
static measurement on the assumption of uniform spatial distribu- 
tion, is as large as 30%, while the adaptive assay result errs by 
less than 2%. (author). 


2266 (PNL-SA-19827) PNL In Vivo Phantom Library Cali- 
bration Program. Olsen, P.C. (Pacific Northwest Lab., Richland, 
WA (United States)); Nichols, L.L.; Sisk, D.R.; Loesch, R.M. Pacific 
Northwest Lab., Richland, WA (United States). Oct 1991. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-76RL01830. (CONF-911032-5: 37. annual conference on 
bioassay analytical and environmental radiochemistry, Ottawa 
(Canada), 7-11 Oct 1991). Order Number DE92002244. Source: 
OST; NTIS; GPO Dep. 

Short communication. PHANTOMS/calibration standards; 
PHANTOMS/gamma_ spectroscopy; RADIOISOTOPES/detection; 
PHANTOMS; CALIBRATION; QUALITY CONTROL; BIOASSAY; 
NONDESTRUCTIVE ANALYSIS; LUNGS; M CODES; VALIDA- 
TION; TISSUE DISTRIBUTION; RADIOISOTOPES; DETECTION; 
IN VIVO; US DOE; ACCURACY; RADIATION PROTECTION; IN- 
TERLABORATORY COMPARISONS 


2267 (PNL-SA-20013) Improving in vivo calibration phan- 
toms. Lynch, T.P.; Olsen, P.C. Pacific Northwest Lab., Richland, 
WA (United States). Oct 1991. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-911032—4: 37. annual conference on bioassay analytical 
and environmental radiochemistry, Ottawa (Canada), 7-11 Oct 
1991). Order Number DE92002157. Source: OSTI; NTIS; GPO 
Dep. 

Anthropomorphic phantoms have been the basis for quantifica- 
tion of radioactive material in the body using in vivo 
measurements. The types of phantoms used and the degree of an- 
thropomorphic detail vary depending on the counting application, 
the radioactive material to be measured, phantom availability and 
cost. Conseo:'ently, measurement results for the same types of 
radioactive material from different facilities are not always compa- 
rable. At a February 1990 meeting at the National Institute of 
Standards and Technology (NIST) the need to develop the “gold 
standards” or primary reference standards for in vivo phantoms 
was discussed in detail. The consensus of the attendees at the 
meeting was that the state of the art in phantoms was adequate as 


a starting point and that there was no need to start phantom devel- 
opment from scratch. In particular, the torso phantom developed at 
the Lawrence Livermore National Laboratory (LLNL) and its com- 
mercial progeny, the bottle manikin absorption (BOMAB) phantom 
and the American National Standards Institute (ANSI) Standard 
N44.3 thyroid phantom, were identified as the starting points for 
the development of the primary reference standards. Working 
groups at the meeting subsequently recommended design improve- 
ments for the existing phantom designs. The implementation of 
these recommendations is the subject of this paper. 


2268 (WHO-SC-25/WP/4) Risks associated with low level 
ionizing radiation (with special reference to nuclear power 
workers). World Health Organization, 69 - Lyon (France). Interna- 
tional Agency for Research on Cancer. Jan 1989. 23p. 
(CONF-8901224-: 25. scientific council, Lyon (France), 9-12 Jan 
1989). Order Number DE92602993. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document describes a project to use epidemiological studies 
of workers in the nuclear industry to estimate the cancer risk asso- 
ciated with low-dose chronic exposure to ionizing radiation. The 
project aims both to improve the basis for radiation risk assessment 
and to test the validity of currently used models for the extrapola- 
tion of radiation risk. This report focusses on the former aim, and 
summarizes discussions at two meetings held in June 1988. One 
of these was a small working group consisting mainly of epidemiol- 
ogists who had carried out studies of nuclear workers; the other 
included nominees of the nuclear industries of eleven countries as 
well as epidemiologists and radiation physicists and biologists. As 
a result of the meetings, efforts are underway to pool existing data 
and a feasibility study is addressing the possibility of an interna- 
tional collaborative study of unstudied groups of nuclear workers. 


6560 Condensed Matter Physics 


Refer also to citation(s) 1003, 1084, 1099, 1109, 1250, 1428, 
1618, 1619, 1653, 1654, 1655, 1656, 1950, 1954, 1955, 1956, 
2325, 2502, 2504 


2269 (ANUAPS/TM-8, pp. 350-369) Nuclear Bragg diffrac- 
tion of synchrotron x-rays. Arthur, J. (Stanford Synchrotron 
Radiation Lab., CA (United States)); Brown, D.; Brown, G.; Laven- 
der, B.; Ruby, S.; Alp, E.; Shenoy, G.; Gualtieri, D. Argonne 
National Lab., IL (United States). Advanced Photon Source Accel- 
erator Systems Div. Oct 1990. (CONF-9003154—: Workshop on 
atomic physics at the Advanced Photon Source, Argonne, IL 
(United States), 23-30 Mar 1990). In Atomic physics at the Ad- 
vanced Photon Source: Workshop report. Proceedings. 416p. 
Order Number DE91007794. Source: OSTI; NTIS; INIS. 

In the last few years several groups have successfully carried 
out experiments involving the excitation of nuclear resonances us- 
ing synchrotron radiation. All the experiments so far have used 
57Fe as the resonant nucleus. The extremely narrow width of the 
14.4 keV resonance in 5’Fe makes these experiments very difficult 
at even the highest-brightness synchrotron beam lines currently 
available, so much effort is being devoted toward improvements in 
equipment and techniques. The general aim of this work is to use 
resonant scattering to produce high-flux beams of extremely 
monochromatic radiation, which can then be used as source 
beams for a variety of experiments. This talk, however, will stress 
the kinds of physics questions that can be answered using broad- 
band synchrotron radiation to induce resonant nuclear diffraction in 
perfect crystal samples. Experiments of this type are being carried 
out today, albeit with difficulty, using present synchrotron sources. 
They will become technically easy when advanced sources such 
as the APS become available, and it is expected that nuclear 
Bragg diffraction will become a standard technique. 


2270 (ANL/BC—72031) X-ray reflectivity studies of the 
metal/solution interphase. You, H.; Nagy, Z.; Melendres, C.A.; 
Zurawski, D.J.; Chiarello, R.P.; Yonco, R.M.; Kim, H.K.; Maroni, 
V.A. Argonne National Lab., IL (United States). Sep 1991. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9110242-1: Workshop on 
structural effects on electrol catalysis and oxygen electrochemistry, 
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Cleveland, OH (United States), 29 Oct - 1 nov 1991). Order Num- 
ber DE92001980. Source: OSTI; NTIS; GPO Dep. 

We have designed an electrochemical cell that permits x-ray 
scattering studies in a transmission geometry under in-situ electro- 
chemical control and have performed x-ray specular reflectivity 
studies of several metal/solution interphases as a function of elec- 
trochemical potential. For the copper/solution interphase, we found 
that the reflectivity changes upon oxidation and reduction, indicat- 
ing a phase transition between copper and copper oxide at the 
interphase. We also found that the thickness of the pure copper 
and the roughness of the interfaces exhibited electrochemical irre- 
versibility that is consistent with the potentials for the oxidation 
waves in the anodic sweep and the reduction waves in the cathodic 
sweep of the voltammogram. A standard Fresnel expression for the 
x-ray specular reflectivity was applied in the data analysis, and a 
smoothly varying Lorentzian interface profile was used for the indi- 
vidual rough interfaces. Furthermore, an incoherent average was 
used to include the effect of correlated roughness between a pair 
of interfaces. Preliminary results are also presented for the silver/ 
solution and platinum/solution interphases. 14 refs., 9 figs., 2 tabs. 


2271 (ANUCP-—73202) Scattering and stopping of swift di- 
atomic molecules under Coulomb explosion. Sigmund, P. 
(Odense Univ. (Denmark). Dept. of Physics). Argonne National 
Lab., IL (United States). [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9107155—4: 14. international conference on atomic colli- 
sions in solids, Salford (United Kingdom), 29 Jul - 2 aug 1991). 
Order Number DE92001979. Source: OSTI; NTIS; INIS; GPO Dep. 

The scattering and stopping of the fragments of a fast diatomic 
molecule under Coulomb explosion has been analyzed theoreti- 
cally. The central assumption in the scheme is the dominance of 
Coulomb explosion, while electronic stopping (including wake 
forces) and elastic scattering are treated as perturbations. Charge 
exchange has been neglected. Coulomb images of penetration 
phenomena are heavily distorted. For small penetrated layer thick- 
nesses, images appear contracted in the direction of the molecular 
axis, and expanded perpendicular to it. This distortion is described 
quantitatively by a linear transformation. General expressions have 
been derived for the effect of continuous and stochastic forces on 
the distribution of fragment velocities from Coulomb explosion (the 
“ring pattern”). Moreover, relations have been found that allow to 
scale velocity distributions valid in the absence of Coulomb explo- 
sion into distributions allowing for Coulomb explosion. Applications 
concern the shift in ring pattern due to electronic stopping, the 
lateral broadening due to multiple scattering and the effect of zero- 
point motion on the Coulomb image of a molecule. 14 refs., 5 figs. 


2272 (BNL—46648) Recent advances in soft x-ray scatter- 
ing instrumentation at the national synchrotron light source. 
Johnson, E.D.; Kao, Chi-Chang; Hastings, J.B. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-910730—17: 4. international conference on 
synchrotron radiation instrumentation, Chester (United Kingdom), 
15-19 Jul 1991). Order Number DE92002070. Source: OSTI; 
NTIS; INIS; GPO Dep. 

For the study of condensed matter systems x-ray scattering ex- 
periments are often the best choice as they have several desirable 
features including complete conservation of momentum in the inci- 
dent and detected particles, well characterized initial and final 
electronic states, and insensitivity of photon transport to external 
electric and magnetic fields (as compared to photoelectrons for ex- 
ample). To extend these techniques to the soft x-ray region fiv < 
ikeV) the lack of suitable detectors, and the difficulties associated 
with performing scattering experiments in vacuum must be 
overcome. In this paper we provide details of our instrumental de- 
velopment program, and show some representative examples of 
experiments we have performed to date. 7 refs., 4 figs. 


2273 (BNL—46650) Soft x-ray resonant magnetic scatter- 
ing study of thin films and multilayers. Kao, C.C. (Brookhaven 
National Lab., Upton, NY (United States)); Johnson, E.D.; Hastings, 
J.B.; Siddons, D.P.; Vettier, C. Brookhaven National Lab., Upton, 
NY (United States). [1991]. 9p. Sponsored by USDOE, Washington, 


DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9107115-54: Society of Photo-Optical Instrumentation Engineers 
(SPIE) meeting, San Diego, CA (United States), 21-26 Jul 1991). 
Order Number DE92002072. Source: OSTI; NTIS; GPO Dep. 

A brief review of using soft x-ray resonant magnetic scattering in 
the study of magnetic thin films and multilayers is given. Results 
from recent studies of thin Fe films and Fe/Gd multilayers are used 
as examples to demonstrate the information can be obtained and 
the unique features of this technique. Comparison is also made 
with related techniques: magneto-optical Kerr effect, Faraday ef- 
fect, and magnetic circular dichroism. 9 refs., 4 figs. 


2274 (BNL-46724) First-principles calculations: The ele- 
mental transition metals and their compounds. Watson, R.E.; 
Fernando, G.W.; Weinert, M.; Davenport, J.W. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO0016. (CONF-9110252-1: International phase diagram 
symposium, Cincinnati, OH (United States), Oct 1991). Order Num- 
ber DE92002093. Source: OSTI; NTIS; INIS; GPO Dep. 

If done with sufficient care, present day a priori theory yields cal- 
culated enthalpies of formation whose agreement with experiment 
(when such data is available) is of the order of the experimental 
scatter. Comparisons will be made for the Pt-Ti systems for which 
such data exist and for which one crystal structure involves atom- 
ics sites of low symmetry. Two other cases will be considered for 
which there is no direct experimental heats data. The first of these 
will be the structural stabilities of the 4d elemental metals. Such 
structural stabilities have been an issue of contention between 
electronic structure theorists and those who construct phase 
diagrams for some twenty-five years. The second involves the en- 
ergetics of forming metal adiayers and artificial multilayers. The 
distortion energies associated with the requirement that adlayers 
(or multilayers) conform to some given substrate are often the con- 
trolling factors in the fabrication of multilayer materials. This 
contribution is best understood by invoking a combination of ele- 
mental structural promotion energies plus elastic distortions from 
these structures. As will be seen, the fabrication of multilayers also 
involves a term not normally encountered in bulk phase diagram 
considerations, namely the difference in surface energies of the 
two multilayer constituents. 22 refs., 4 figs. 


2275 (CBPF-NF-021/90) Spontaneous magnetic order 
arised from itinerant-localized dublet-singlet model. Ranke, 
P.J. von (Centro Brasileiro de Pesquisas Fisicas (CBPF), Rio de 
Janeiro, RJ (Brazil)); Palermo, L.; Silva, X.A. da. Centro Brasileiro 
de Pesquisas Fisicas (CBPF), Rio de Janeiro, RJ (Brazil). 1990. 
11p. (In Portuguese). Order Number DE92601746. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A system of rare earth ions and conductivity electrons is consid- 
ered. The 4f electrons of rare earths are submitted to crystal field 
and interact with conductivity electrons. Using a simple model the 
appearance condition of spontaneous magnetic order for the case 
which the ground state of rare earth ion presents degenerescence 
is studied. (M.C.K.). 


2276 (CONF-9105270—-1) On the causes of compositional 
order in the Ni, Pt,,_.) alloys. Gyorffy, B.L. (Bristol Univ. (United 
Kingdom). H.H. Wills Physics Lab.); Pinski, F.J.; Ginatempo, B.; 
Johnson, D.D.; Staunton, J.B.; Shelton, W.A.; Stocks, G.M.; Nichol- 
son, D.M. Oak Ridge National Lab., TN (United States). [1991]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From Adriatico conference on struc- 
tural and phase stability of alloys; Trieste (Italy); 21-24 May 1991. 
Order Number DE92001974. Source: OSTI; NTIS; INIS; GPO Dep. 

We review, briefly, the arguments which gave rise to the current 
controversy concerning the origin of compositional order in 
Ni-Pt,_. alloys. We note that strain fluctuations play an important 
role in determining the state of compositional order in this system 
and outline a theoretical framework that takes account of them. 29 
refs., 4 figs. 


2277 (DOE/ER/45127-7) [Mixed valent behavior in the 
actinides and the relationship tocerium]: Annual progress re- 
port, February 1, 1991-January 31, 1992. Polytechnic Inst. of 
New York, Brooklyn, NY (United States). [1991]. 9p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract FG02- 
84ER45127. Order Number DE92002284. Source: OSTI: NTIS 
INIS; GPO Dep 

This report discusses high-te superconductor research and 
phase properties of heavy fermion materials. (LSP) 


2278 (DOE/ER/45130-6) Multi-body forces and the ener- 
getics of transition metals, alloys, and semiconductors: 
Annual progress report, 1990-1991. Carlsson. A.E. Washington 
Univ., St. Louis, MO (United States). Dept. of Physics. [1991]. 3p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-84ER45130. Order Number DE92001817. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. TRANSITION ELEMENTS/interatomic 
forces; PROGRESS REPORT: MANY-BODY PROBLEM; 
CRYSTAL STRUCTURE: SEMICONDUCTOR MATERIALS; ELEC- 
TRONIC STRUCTURE 


2279 (DOE/ER/45231-5) SUNY beam line X3, National 
Synchrotron Light Source: [Progress report, 1990-1991]. State 
Univ. of New York, Buffalo, NY (United States). Research Founda- 
tion. [1991]. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-86ER45231. Order Number 
DE92001983. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses: beamline change and upgrades at NSLS; 
crystallography: surface structure; small angle scattering: EXAFS, 
glazing angle and fluorescence studies; and high temperature su- 
perconductors. (LSP). 


2280 (ECN-RX-90-096) Positron-annihilation 2D-ACAR 
measurements in the incommensurately modulated high-T. 
superconductor Bi,Sr2CaCuz0,,,. Mijnarends, P.E. (Netherlands 
Energy Research Foundation, Petten (Netherlands)); Melis, A.F.J.; 
Weeber, A.W.; Menovsky, A.A.; Kadowaki, K. Netherlands Energy 
Research Foundation, Petten (Netherlands). Dec 1990. 29p. Order 
Number DE92601750. Source: OSTI; NTIS (US Sales Only); INIS. 

To be published in Physica C. 

Measurements are presented of the two-dimensional angular 
correlation of annihilation radiation (2D-ACAR) in a single crystal of 
approximate composition Bi2.Sr2CaCu2Og,,, (T-=85 K) at 6 K and 
92 K. Data taken with projection along the c axis show a strong Ca, 
symmetry due to the presence of an incommensurate modulation 
with wave vector q in the crystal structure, together with consider- 
able fine-structure. It is shown theoretically that the modulation 
should cause images of the Fermi surface displaced over an inte- 
ger times q relative to the usual high-momentum components. An 
analysis of the behaviour of the fine-structure|in the 2D-ACAR dis- 
tribution shows that many peaks change in intensity and width but 
little in position T is raised from 6 to 92 K. (author). 32 refs.; 6 figs. 


2281 (I\C-90/272) Finite cluster approximation study of 
trustration in the semé-infinite Ising model. Benyoussef, A. (Lab- 
oratoire de Magnetisme, Rabat (Morocco). Faculte des Sciences); 
El Kenz, A. International Centre for Theoretical Physics, Trieste 
(Italy). Sep 1990. 5p. Order Number DE92603732. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The influence of frustration on the phase transitions of a 
semi-infinite three-dimensional Ising model is_ investigated. 
Temperature-concentration phase diagrams for fixed values of the 
ratio of surface and bulk interactions can exhibit five different types 
of phase transition. (author). 6 refs, 1 fig. 


2282 (IC-90/348) One-dimensional thermodynamical 
model for poling of ferroelectric ceramics. Bassiouny, E. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 
14p. Order Number DE92603733. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this work, we use a model developed to deduce a one- 
dimensional model for the description of the poling of ferroelectric 
ceramics. This is built within the scheme of the thermodynamical 
theory of internal variables. The model produces both plastic and 
electric hysteresis effects in the form of "plasticity", i.e., rate- 
independent evolution equations for the plastic strain, and the 
residual electric polarization and both mechanical and electric hard- 
enings. The influence of stresses on ferroelectric hysteresis loops 
through piezoelectricity and electrostriction is a natural outcome of 


‘2285 


this model. Some simple experimental methods for the determina- 
tion of the material coefficients of the considered ceramics are 
suggested. (author). 21 refs. 3 figs 


2283 (IC—90/443) Analysis of the tight-binding description 
of the structure of metallic 2D systems. Baquero. R_ Interna- 
tional Centre tor Theoretical Physics. Trieste (italy). Dec 1990. 11p 
Order Number DE92603734. Source: OST!: NTIS (US Sales Only) 
INIS 

Bidimensional metallic systems as interfaces. quantum wells and 
superlattices with sharp interfaces became recently available and 
their properties can now be experimentally studied in detail. To cal- 
culate the Local Density of States (LDOS) for surfaces. interfaces. 
quantum wells and superlattices we use empirical tight-binding 
Hamiltonians together with the Green function matching method 
(GFM). In this paper we show some examples of our results em- 
ploying the method just outlined to describe metallic 2D systems 
In particular, we refer briefly to the effect on the LDOS of the very 
recently established contraction of the first interatomic layer dis- 
tance in the Ta(001) surface. We then discuss the Nb-V ideal (100) 
interface and conclude that under certain conditions the V-side of 
an interface can show magnetism as the V(001) surface does. As 
a last example, we present a calculation that relates the changes 
with gold coverage of the reaction rate of the catalytic reaction of 
cyclohexene into benzene on a Pt(001) surface to the changes on 
the LDOS of the outermost Pt atomic layer. We show that the be- 
havior of the LDOS around the Fermi level is an important factor to 
the explanation of the behavior of this catalytic reaction. We con- 
clude by stating that the empirical tight-binding method is a very 
simple and useful tool for the description of 2D metallic systems. 
The advantage is that the computational demands are low and all 
the ingredients to take full profit of this method are available 
(reliable tight-binding parameters and suitable methods for the cal- 
culation of the Green function). (author). 14 refs, 3 figs. 


2284 (I\C—90/462) The hot phonon spot in the film. Agaev, 
F.F.; Guseinov, N.M.; Rustamov, K.A.; Kotcharly, F.K. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1990. 23p. Order 
Number DE92603806. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of hot phonon spot (HPS) formation and the fur- 
ther study of dynamics of HPS development at the excitation of 
phonon system as a result of cooling down of the photoexcited 
current carriers in the semiconductor films are discussed. The ade- 
quately defective and thick films are considered. It is assumed that 
the loss of energy via boundaries may be neglected and the den- 
sity of states of excited phonons through the depth of film will be 
uniform. (author). 3 refs, 2 figs, 3 tabs. 


(1C-91/15) Potential fluctuations ‘due’ to the ran- 
domly distributed charges at the semiconductor-insulator 
interface in MiS-structures. Slavcheva, G. (International Centre 
for Theoretical Physics, Trieste (Italy)); Yanchev, |. International 
Centre for Theoretical Physics, Trieste (Italy). Jan 1991. 9p. Order 
Number DE92603735. Source: OSTI; NTIS (US Sales Only); INIS. 

A new expression for the Fourier transform of the binary 
correlation function of the random potential near the 
semiconductor-insulator interface is derived. The screening due to 
the image charge with respect to the metal electrode in MIS- 
Structure is taken into account, introducing an effective insulator 
thickness. An essential advantage of this correlation function is the 
finite dispersion of the random potential +* to which it leads in 
distinction with the so far known correlation functions leading to di- 
vergent dispersion. The important characteristic of the random 
potential distribution +* determining the amplitude of the potential 
fluctuations is calculated. (author). 7 refs, 1 fig. 


2286 (IC-91/36) Structure, growth and bonding nature of 
Mg clusters. Kumar, V.; Car, R. International Centre for Theoreti- 
cal Physics, Trieste (Italy). May 1991. 47p. Order Number 
DE92603746. Source: OSTI; NTIS (US Sales Only); INIS. 

The structure, growth and bonding nature of Mg, (n=2-13) clus- 
ters is studied using the density functional molecular dynamics 
method and the simulated annealing technique within the local 
density approximation. We find a tetrahedron and a trigonal prism 
as two important constituents of the structure of Mg clusters to 
which atoms can be added by capping the faces. Mg;3 is neither 
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an icosahedron nor a cuboctahedron. The lowest energy structure 
of Mg;s that we obtained from our simulated annealing can be 
considered as fusion of Mgc and Mg, clusters. This is nearly de- 
generate with the relaxed hcp structure and suggests the possibility 
of a path for transition to hcp structure for bigger clusters. We find 
Mg, and Mg;o to be the magic clusters which Is in general agree- 
ment with the predictions of the jellium model of metal clusters. 
However. calculations of the charge densities. the p-character. and 
the gap between the highest occupied and the lowest unoccupied 
states suggest presence of mixed bonding character in Ma clusters 
and an oscillatory and slow convergence to bulk metallic behav- 
iour. (author). 54 refs, 18 figs. 3 tabs. 


2287 (IC-91/38) MC simulations of highly anisotropic 2D 
hard dumbbells: Aperiodic phase between fluid and dense 
solid. Wojciechowski, K.W. International Centre for Theoretical 
Physics, Trieste (Italy), Mar 1991. 46p. Order Number 
DE92603747. Source: OSTI: NTIS (US Sales Only): INIS. 

Monte Carlo simulations of a two-dimensional hard homonuclear 
dumbbell system with a high anisotropy parameter d*=0.924 were 
performed for three different thermodynamic states: (i) fluid, (ii) 
aperiodic molecular solid, whose molecular arrangements can be 
represented by certain decorations of the Kagome lattice, and (iii) 
high-density solid, whose molecular structure corresponds to dense 
packing of the dumbbells. The latter structure was exemplified in 
this study by a herring-bone crystal. Explicit calculations of the free 
energies of the different states together with the analysis of the 
melting region show that the aperiodic solid structures form a ther- 
modynamically stable phase between the fluid and the dense solid. 
The equation of state, structural properties and the locations of the 
phase transitions are reported. The role of the degeneracy entropy 
in the aperiodic phase is discussed. (author). 52 refs, 9 figs, 5 
tabs. 


2288 (IC-91/54) Thermoelectric power and topological 
transitions in quasi-two-dimensional electronic systems. 
Blanter, Ya.M. (Moscow Inst. of Steel and Alloys, Moscow 
(USSR)); Pantsulaya, A.V.; Varlamov, A.A. International Centre for 
Theoretical Physics, Trieste (Italy). May 1991. 22p. Order Number 
DE92603808. Source: OSTI; NTIS (US Sales Only); INIS. 
Electron-impurity relaxation time and the thermoelectric power 
(TEP) of quasi-two-dimensional electron gas are calculated. Two 
cases are discussed: the isotropic spectrum and the electronic 
topological transition (ETT) of the "neck-breaking” type. Methods of 
thermal diagramatic technique are used for the calculation. It is 
found that the TEP in the vicinity of the ETT greatly exceeds its 
background value. The results of experimental investigations of the 
TEP in the metal-oxide-semiconductor structures are compared with 
the predictions of the proposed theory. (author). 17 refs, 5 figs. 


2289 (IC-91/58) Present state of the controversy about 
the grain boundary relaxation. Povolo, F. (international Centre 
for Theoretical Physics, Trieste (Italy)); Molinas, B.J. International 
Centre for Theoretical Physics, Trieste (Italy). Apr 1990. 61p. Order 
Number DE92603748. Source: OSTI; NTIS (US Sales Only); INIS. 

An analysis of the internal friction produced by grain boundary 
relaxation in metais, alloys and ceramics is presented. The differ- 
ent interpretations given in the literature to relaxation phenomena 
occurring at temperatures above about half the melting point which 
include the influence of grain boundaries and their interaction with 
solutes and precipitates are discussed in detail. A complete set of 
the experimental data disposable in this field since 1972 until today 
is reviewed. Finally, some recent experiments are discussed and 
new ones are suggested. They might solve the actual controversy 
about the real origin of the relaxation phenomena observed. If this 
is the case, a considerable amount of information already pub- 
lished can be taken into account with a good degree of confidence. 
This information contributes to the description of the structure and 
behaviour of grain boundaries, both being important topics for ma- 
terials science. (author). 119 refs, 21 figs, 1 tab. 


2290 (IC-91/63) Laser parameters of quantum-well 
heterostructures. Kononenko, V.K. (international Centre for Theo- 
retical Physics, Trieste (Italy)); Zakharova, |.S. International Centre 
for Theoretical Physics, Trieste (Italy). May 1991. 26p. Order Num- 
ber DE92603749. Source: OSTI; NTIS (US Sales Only); INIS. 


For laser quantum-well heterostructures an analysis of the 
stimulated emission frequencies depending on the sizes and com- 
position of the active region and wide-band gap emitters is carried 
out. In the model without the k-vector-selection rule the internal pa- 
rameters are determined and optimal conditions for laser action are 
indicated. (author). 15 refs, 8 figs. 


2291 (IC—91/66) Order in the turbulent phase of globally 
coupled maps. Perez. G.: Sinha, S.; Cerdeira, H.A. International 
Centre for Theoretical Physics, Trieste (Italy). Apr 1991. 28p. Order 
Number DE92603750. Source: OSTI: NTIS (US Sales Only); INIS. 

The very surprising broad peaks seen in the power spectra of 
the mean field in a globally coupled map system, indicating subtle 
coherences between the elements even in the "turbulent” phase, 
are investigated in detail with respect to number of elements cou- 
pled, nonlinearity and global coupling strength. We find that the 
peaks are determined by two distinct components: effective renor- 
malization of the nonlinearity parameter in the local mapping and 
the strength of the mean field iteration term. We also demonstrate 
the influence of background noise on the peaks - which is quite 
counterintuitive, as the peaks become sharper with increase in 
strength of noise, up to a certain critical noise strength. (author). 
11 refs, 10 figs. 


2292 (IC-91/77) Pattern formation in concentrically 
loaded square plates. Tanatar, B.; Canessa, E. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Apr 1991. 10p. Order 
Number DE92603751. Source: OSTI; NTIS (US Sales Only); INIS. 

The first steps towards modeling asymmetric multibranched 
crosslike crack growth in a 2D lattice have been taken. Preliminary 
results obtained from simplest deterministic and stochastic 
approaches of fracture propagation in defect-free media and com- 
ments on their associated fractal properties are presented. 10 rets, 
2 figs. 


2293 (I\C-91/82) A transter-matrix method for spatially 
modulated structures. Surda, A. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Mar 1991. 28p. Order Number 
DE92603752. Source: OSTI; NTIS (US Sales Only); INIS. 

A cluster transfer-matrix method convenient for calculation of 
spatially modulated structures of a wide class of lattice-gas models 
is developed. The method formulates the problem of calculation of 
the partition function in terms of non-linear mapping of effective 
multi-site fields. It is applied to a lattice-gas model qualitatively de- 
scribing the system of oxygen atoms in the basal planes of 
high-temperature superconductors. The properties of an incom- 
mensurate structure occurring at intermediate temperatures are 
discussed in detail. (author). 21 refs, 15 figs. 


2294 (IC—91/83) Multitractal properties of diftusion-limited 
aggregates and random multiplicative processes. Canessa, E. 
International Centre for Theoretical Physics, Trieste (Italy). Apr 
1991. 16p. Order Number DE92603753. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We consider the multifractal properties of irreversible diffusion- 
limited aggregation (DLA) from the point of view of the 
self-similarity of fluctuations in random multiplicative processes. In 
particular we analyse the breakdown of multifractal behaviour and 
phase transition associated with the negative moments of the 
growth probabilities in DLA. (author). 20 refs, 5 figs. 


2295 (IC-91/95) The mean "size” of polyatomic boxes for 
a binary mixing. Mejdani, R. International Centre for Theoretical 
Physics, Trieste (Italy). Jun 1991. 10p. Order Number 
DE92603754. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present work we have studied in detail the problem of the 
mean "size” of mixing of chain-propagating atoms and chain- 
terminating atoms on a one-dimensional lattice, with respect to the 
temperature and the interaction constants. Some comparisons of 
the average chain length of a symmetric system to that of an 
asymmetric one allows us to state that the asymmetry of bonds 
play an important role in determining the mean chain length or the 
mean "size” of boxes. (author). 4 refs, 6 figs. 


2296 (IC—91/163) The role of dissipation in quantum Hall 
voltage profiles. Cabo, A.; Gonzalez, A. International Centre for 
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Theoretical Physics, Trieste (Italy). Jul 1991. 9p. Order Number 
DE92603736. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of temperature and Ohmic conduction on the field 
configurations in IQHE samples are investigated. The dissipative 
effects are identified as the source of the flowing inside the sample 
of currents in the experiments. The regimes for the Hall effect 
observation are traced: the edge current one, working at time inter- 
vals shorter than the relaxation time, and the bulk current one 
related to the stationary state in the presence of dissipation. An ap- 
proximate analytical solution of the equations describing the steady 
state is found, which satisfactorily describes the oscillations of the 
experimental Hall voltage with the magnetic field for interior sample 
probes, while maintaining the quantization of the Hall resistance. 
(author). 8 refs, 2 figs. 


2297 (IC-91/165) lonic eftect in the theory of chemisorp- 
tion. Goryachev, E.G. (international Centre for Theoretical Physics, 
Trieste (Italy)); Kuznetsov, D.V. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 12p. Order Number DE92603737. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Brenig and Schonhammer solution for chemisorption has 
been improved due to ionic shift (5). The spectral density (SD) of 
an adatom is found in the weak and intermediate coupling case (V 
< W). The significant role of ionic shift is discussed for an explana- 
tion of observable asymmetrical peaks. (author). 5 refs, 2 figs. 


2298 (IC—91/176) Excitonic optical bistability in n-type 
doped semiconductors. Nguyen Ba An (international Centre for 
Theoretical Physics, Trieste (Italy)); Le Thi Cat Tuong. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 15p. Order 
Number DE92603810. Source: OSTI; NTIS (US Sales Only); INIS. 

A resonant monochromatic pump laser generates coherent exci- 
tons in an n-type doped semiconductor. Both exciton-exciton and 
exciton-donor interactions come into play. The former interaction 
can give rise to the appearance of optical bistability which is heav- 
ily influenced by the latter one. When optical bistability occurs at a 


fixed laser frequency both its holding intensity and hysteresis loop 
size are shown to decrease with increasing donor concentration. 
Two possibilities are suggested for experimentally determining one 
of the two parameters of the system - the exciton-donor coupling 
constant and the donor concentration, if the other parameter is 
known beforehand. (author). 36 refs, 2 figs. 


2299 (IC—91/186) Influence of chromium Ill ions on the 
electrical properties of NaNH,SO,.2H20 crystals. Kassem, M.E. 
(International Centre for Theoretical Physics, Trieste (ltaly)); 
El-Wahidy, E.F.; Hedewy, S.; Darwish, H.G.; Ramadan, T. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 11p. 
Order Number DE92603738. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The dielectric constant, «, and electric conductivity, o, of pure 
and Cr** doped samples of NaNH,SO,.2H2O are measured in the 
temperature range 20-300 K. The maximum value of dielectric con- 
stant in different crystallographic axes is presented and discussed. 
The effect of foreign ions on the critical behaviour and transition 
temperature T. is studied. (author). 18 refs, 2 figs, 1 tab. 


2300 (IC—-91/187) Parametric excitation of Alfven and heli- 
con waves in a magnetoactive compensated semiconductor 
by microwave radiation. Salimullah, M. (Intemational Centre for 
Theoretical Physics, Trieste (Italy)); Mamun, A.A. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 25p. Order 
Number DE92603807. Source: OSTI; NTIS (US Sales Only); INIS. 
A theoretical investigation is made on the parametric excitation 
of electromagnetic Alfven and helicon waves by a microwave radia- 
tion in a magnetoactive solid state plasma, viz., compensated 
germanium. The Krook model has been used to solve the Boltz- 
mann transport equation to find the nonlinear response of electrons 
and holes in the highly collisional semiconductor plasma. It is 
noted that the growth rate of excitation of helicon wave is one or- 
der higher than that for the Alfven wave excitation for the same set 
of plasma parameters. The excitation of the Alfven and helicon 
waves for paraliel propagation is higher than that for the transverse 
propagation of the incident microwave. (author). 24 refs, 3 figs. 


2301 (1C-91/189) Density functional approach to phonon 
dispersion relations and elastic constants of high temperature 
crystals. Ferconi, M.; Tosi, M.P. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1991. 33p. Order Number 
DE92603739. Source: OSTI; NTIS (US Sales Only); INIS. 

The renormalized phonon frequencies of a monatomic classical 
crystal at melting are related to the direct correlation functions of 
its liquid at freezing by means of a functional expansion of the free 
energy of a suitably deformed crystal around the liquid phase. Ex- 
pressions for the elastic constants follow by the long-waves 
method and are compared with earlier results obtained by the 
homogeneous deformation method. The role of three-body correla- 
tions in the functional expansion is discussed, but the illustrative 
calculations that we present include only the Ornstein-Zernike two- 
body direct correlation function of the liquid, weighted by a 
Debye-Waller factor. The Ornstein-Zernike function can be ob- 
tained either directly from the measured liquid structure factor or by 
liquid structure theory in model systems. Our calculations of 
phonon dispersion relations and elastic constants refer to the bec 
metals sodium and potassium, to a Lennard-Jones model for fcc 
argon, and to the classical one-component plasma crystallized in 
the bee and fcc structures. The theoretical results are compared 
with neutron inelastic scattering and elastic constants data on 
sodium, potassium and argon, as well as with computer simulation 
data on the crystallized plasma. (author). 56 refs, 7 figs, 3 tabs. 


2302 (IC-91/201) Squeezed state of biexcitons in excited 
semiconductors. Nguyen Ba An. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1991. 21p. Order Number 
DE92603741. Source: OSTI; NTIS (US Sales Only); INIS. 

Exact time-evolution is analytically derived from a coherent 
photon-exciton system subjected to a monochromatic radiation field 
resonant with the exciton-biexciton transition. It is shown that 
biexcitons, which appear under the resonant pumping, might peri- 
odically behave as squeezed quasiparticles, if photons or/and 
excitons are initially in squeezed states. The squeezing degree of 
the initial photons or/and excitons, the pumping intensity and the 
off-resonance detuning are demonstrated to govern the transfer of 
squeezing from the photon-exciton system to the biexciton. (au- 
thor). 30 refs, 3 figs. 


2303 (IC—91/221) Theoretical calculation of the spectra, 
the EPR g-factors and the magnetic susceptibilities of Cu?* 
ion in CsyCuCl,. Shuen Wei Li. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Aug 1991. 7p. Order Number 
DE92603742. Source: OSTI; NTIS (US Sales Only); INIS. 

The crystal-field and spin-orbit matrix for d' or d* configuration 
with D2 symmetry has been derived. By diagonalizing the matrix, 
the energy level of C+, in Cs2CuCl, and its eigenfunctions have 
been obtained with the aid of the approximate SCF d-orbit. Fur- 
thermore, by suing the eigenfunctions, the EPR g-factors and the 
magnetic susceptibilities at different temperatures have been calcu- 
lated. The calculated results are in good agreement with the 
experimental findings. The calculation only needs two adjustable 
parameters and can give more theoretical results than those of 
previous work which introduced 11 adjustable parameters. (author). 
16 refs, 3 tabs. 


2304 (IC—91/222) Scaling properties of optical reflectance 
trom quasi-periodic superlattices. Wu Xiang (International Cen- 
tre for Theoretical Physics, Trieste (Italy)); Yao Hesheng; Feng 
Weiguo. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1991. 12p. Order Number DE92603743. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The scaling properties of the optical reflectance from two types 
of quasi-periodic metal-insulator superlattices, one with the struc- 
ture of Cantor bars and the other with the structure of 
Cantorian-Fibonaccian train, have been studied for the region of 
s-polarized soft x-rays and extreme ultraviolet. By using the hydro- 
dynamic model of electron dynamics and transfer-matrix method, 
and be taking into account retardation effects, we have presented 
the formalism of the reflectivity for the superlattices. From our 
numerical results, we found that the reflection spectra of the quasi- 
superlattices have a rich structure of self-similarity. The interesting 
scaling indices, which are related to the fractal dimensions, of the 
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spectra are also discussed for the two kinds of the quasi- 
superlattices. (author). 10 refs, 7 figs. 


2305 (IC-91/223) New perturbation approach for the lo- 
calization transition in the dissipative two-state system. Zhang 
Guangming (Tongji Univ., Shanghai (China). Pohl Inst. of Solid 
State Physics); Chen Hong; Wu Xiang. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1991. 16p. Order Number 
DE92603744. Source: OSTI; NTIS (US Sales Only); INIS. 

Analysis of a dissipative two-state system at zero temperature 
shows that the model Hamiltonian may be exactly reduced to a 
modified quantum sine-Gordon model, which describes the effec- 
tive interactions between the low-frequency phonons under 
coupling with a tunneling system. Directly considering the infrared 
divergence encountered in the conventional perturbation treatment, 
we have developed a new perturbation approach for the effective 
Hamiltonian, and derived the exact critical conditions for the local- 
ization transition. In the critical regime, a gap will be opened near 
zero momentum in the elementary excitation spectrum of the low- 
frequency phonons, and the corresponding ground-state wave 
functions is found to be a pairing quasi-particle state, analogous to 
the BCS superconducting state. (author). 17 refs, 2 figs. 


2306 (IC-91/229) On permanent capillar-heavy waves in 
infinite channels. Moussa, N. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1991. 13p. Order Number 
DE92603745. Source: OSTI; NTIS (US Sales Only); INIS. 

This work is based on the constructive existence proof of solu- 
tions of a comprehensive class of non-linear free boundary value 
problems of plane hydrodynamics and a general computational 
method for constructing the solutions numerically given. The case 
of permanent capillar-heavy waves in infinite channels will be con- 
sidered. (author). 6 refs, 2 figs. 


2307 (INIS-mf—12976, pp. 10) Determination of nitrogen in 
thin layers by elastic proton scattering. Havranek, V. 
(Ceskoslovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky); Hnatowicz, V.; Kvitek, J. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). Sep 1990. 23p. 
(In Czech). (CONF-9005387—: Conference on instrumental activa- 
tion analysis, Klucenice (Czechoslovakia), 28-31 May 1990). In 
Abstracts from the conference on instrumental activation analysis 
IAA 90. Order Number DE92602443. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in summary form only. NITROGEN/nondestructive 
analysis; NONDESTRUCTIVE ANALYSIS/rutherford scattering; 
BACKSCATTERING; ENERGY SPECTRA; LAYERS; NITROGEN; 
PROTONS; SURFACE BARRIER DETECTORS 


2308 (INIS-SU-285(T.1.), pp. 85) Spectroscopic character- 
istics of inorganic materials based on rare earth oxides. 
Dvyaz’ko, A.G. (Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian 
SSR)); Sukhan, T.A.; Gorbalyuk, A.D. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnoilogii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol’skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (In Russian). (CONF-8910548-: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. FERRITE GARNETS/absorption spectra; FER- 
RITE GARNETS/infrared spectra; GADOLINIUM COMPOUNDS/ 
absorption spectra; GADOLINIUM COMPOUNDS /infrared spec- 
tra; YTTRIUM COMPOUNDS/absorption spectra; YTTRIUM 
COMPOUNDS infrared spectra; CHROMIUM OXIDES; SOLID SO- 
LUTIONS 


2309 (INIS-SU-285(T.1.), pp. 117) Intercalation of bismuth 
oxyhalide laminated crystals by mean energy K* ion beams. 
Bunda, V.V. (Uzhgorodskij Gosudarstvennyj Univ., Uzhgorod 
(Ukrainian SSR)); Bandurin, Yu.A. AN Ukrainskoj SSR, Kiev 


(Ukrainian SSR). Otdelenie Khimii i Khimicheskoj Tekhnologii; Min- 
isterstvo Vysshego i Srednego Spetsial’nogo Obrazovaniya 
Ukrainskoj SSR, Kiev (Ukrainian SSR); AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Obshchej i Neorganicheskoj Khimii; AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Fizicheskoj Khimii; 
Simferopol'skij Gosudarstvennyj Univ., Simferopol (Ukrainian SSR). 
1989. 229p. (in Russian). (CONF-8910548—: 12. Ukrainian Repub- 
lic conference on inorganic chemistry, Simferopol’ (Ukrainian SSR), 
2-5 Oct 1989). In 12. Ukrainian Republic conference on inorganic 
chemistry. V. 1: Summaries of reports. Order Number 
DE92001315. Source: OSTI; NTIS (US Sales Only); INIS. 

Short note. BISMUTH COMPOUNDS/ion _ implantation; 
OXYHALIDES/ion implantation; ABSORPTION SPECTRA; 
CATHODOLUMINESCENCE; INTERSTITIALS; KEV RANGE 01- 
10; MONOCRYSTALS; OXYHALIDES; PHOTOCONDUCTIVITY; 
POTASSIUM IONS 


2310 (IPNO-DRE-90-26) Surprising phenomena at the sur- 
face of solids: complex molecule emission after impact of ions 
or of energetic photons. Le Beyec, Y. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1990. 20p. (In French). Or- 
der Number DE92716573. Source: OSTI; NTIS (US Sales Only). 

The vanishing of large mass molecules, by particle or photon im- 
pact is an unexpected behavior of the matter which allows to study 
the medium answer to the interaction. This phenomenon has sev- 
eral applications and gives rise development of analysis scientific 
instrumentation for non volatile compounds as the time of flight 
mass spectrometers. - In this report, the point is made about the 
induced desorption by rapid heavy ions. 


2311 (IPNO-DRE-91-01) A new concept: the fast preequi- 
librium charge state of swift ions in solids. Brunelle, A. 
(Paris-11 Univ. 91 - Orsay (FR). Inst. de Physique Nucleaire); 
Benguerba, M.; Della-Negra, S.; Da Silveira, E.; Depauw, J.; Joret, 
H.; Le Beyec, Y.; Maynard, G. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1991. 7p. Order Number 
DE92730081. Source: OSTI; NTIS (US Sales Only). 

It is shown that fast ions of ‘7! travelling through carbon foils 
reach very rapidly an equilibrium charge state which is independent 
of the initial charge state. The full equilibration, corresponding to a 
higher charge state value, is achieved for much larger thickness of 
material traversed. This fast equilibrated process introduces the 
concept of fast preequilibrium charge state theoretically predicted 
by G. Maynard. H* secondary ion yields are used to determine the 
charge state inside and outside the solid. 


2312 (ITEP—140-89) Magnetic resonance of beta-active 
nuclei at double Larmor frequency in LIF polycrystals with dis- 
locations. Bulgakov, M.l.; Dzheparov, F.S.; Gul’ko, A.D.; 
Shestopal, V.E.; Stepanov, S.V.; Trostin, S.S. Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Teoreticheskoj i Ehksperimental’noj Fiziki. 1989. 6p. 
Order Number DE92603757. Source: OSTI; NTIS (US Sales Only); 
INIS. 

B-NMR-spectroscopy investigations of the resonance at double 
Larmor frequency of 6-active nuclei ®Li in LiF polycrystals are pre- 
sented. The qualitative analysis of the dislocation influence on this 
resonance is developed. An important role of correlations in dislo- 
cation distributions as well as high responsivity of this resonance to 
quadrupole interactions are found. 13 refs.; 2 figs. 


2313 (LBL-29277) The puzzles of surface science and re- 
cent attempts to explain them. Somorjai, G.A. Lawrence 
Berkeley Lab., CA (United States). Jul 1990. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-9007226—-1: 26. Yamada conference on 
surface as a new material, Osaka (Japan), 4-6 Jul 1990). Order 
Number DE92000928. Source: OSTI; NTIS; GPO Dep. 

Surfaces have several unique properties that remain unexplained 
on the atomic level. These include (1) the unique chemical activity 
of rough surfaces, (2) the breaking of chemical bonds in narrow 
temperature ranges; and (3) the role of co-adsorption and strongly 
adsorbed monolayers during catalysis and tribological change (fric- 
tion, lubrication). The dynamic surface restructuring model and 
surface structure induced variations in local density of states that 
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have been suggested to rationalize the surface behavior await ex- 
perimental confirmation. 24 refs., 10 figs., 2 tabs. 


2314 (LBL-31130) Nonlinear spectroscopic studies of in- 
tertacial molecular ordering. Superfine, R. Lawrence Berkeley 
Lab., CA (United States). Jul 1991. 140p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO03-76SF00098. 
Order Number DE92000864. Source: OSTI; NTIS; INIS; GPO Dep. 
The second order nonlinear optical processes of second har- 
monic generation and sum frequency generation are powerful new 
probes of surfaces. They possess unusual surface sensitivity due 
to the symmetry properties of the nonlinear susceptibility. In partic- 
ular, infrared-visible sum frequency generation (SFG) can obtain 
the vibrational spectrum of sub-monolayer coverages of molecules. 
In this thesis, we explore the unique information that can be ob- 
tained from SFG. We take advantage of the sensitivity of SFG to 
the conformation of alkane chains to study the interaction between 
adsorbed liquid crystal molecules and surtactant treated surfaces. 
The sign of the SFG susceptibility depends on the sign of the 
molecular polarizability and the orientation, up or down, of the 
molecule. We experimentally determine the sign of the susceptibil- 
ity and use it to determine the absolute orientation to obtain the 
sign of the molecular polarizability and show that this quantity con- 
tains important information about the dynamics of molecular charge 
distributions. Finally, we study the vibrational spectra and the 
molecular orientation at the pure liquid/vapor interface of methanol 
and water and present the most detailed evidence yet obtained for 
the structure of the pure water surface. 32 refs., 4 figs., 2 tabs. 


2315 (NBI-HE-91-24) Exact stopping cross section of the 
quantum harmonic oscillator tor a penetrating point charge of 
arbitrary strength. Mikkelsen, H.H. (Lyon-1 Univ., 69 - Villeur- 
banne (France). Inst. de Physique Nucleaire); Flyvbjerg, H. Niels 
Bohr Inst., Copenhagen (Denmark). May 1991. 16p. Order Number 
DE92601791. Source: OSTI; NTIS (US Sales Only); INIS. 

The time-dependent Schroedinger equation for a Coulomb colli- 
sion between a heavy point charge and a harmonically bound 
electron is solved exactly numerically. The energy transferred to 
the electron is studied as a function of impact parameter and pro- 
jectile charge. Special attention is given to the Barkas effect, and 
the transition from light ion to heavy ion stopping. All results are 
compared with classical and recent approximate results, whose 
precision and ranges of validity are discussed. (orig.). 


2316 (RAL—91-037) Muon spin relaxation in ferromagnets. 
Pt. 1: Spin-wave fluctuations. Lovesey, S.W. (Rutherford Apple- 
ton Lab., Chilton (UK)); Karlsson, E.B.; Trohidou, K.N. Ruthertord 
Appleton Lab., Chilton (United Kingdom). Apr 1991. 34p. Order 
Number DE92601751. Source: OSTI; NTIS (US Sales Only); INIS. 
Expressions for the dipolar and hyperfine contributions to the re- 
laxation rate of muons implanted in a ferromagnet are presented 
and analysed using the Heisenberg model of spin-waves including 
dipolar and Zeeman energies. Calculations for EuO indicate that 
relaxation is likely to be dominated by the hyperfine mechanism, 
even if the ratio of the hyperfine and dipolar coupling constants is 
small. The hyperfine mechanism is sensitive to the dipolar energy 
of the atomic spins, whereas the dipolar mechanisms depend es- 
sentially on the exchange energy. For both mechanisms there is 
an almost quadratic dependence on temperature, throughout much 
of the ordered magnetic phase, which reflects two-spin-wave differ- 
ence events from the Raman-type relaxation processes. (author). 


2317 (SAND-91-1978C) Auger spectroscopy and 
electronically-stimulated surface processes. Jennison, D.R.; 
Burns, A.R.; Stechel, E.B. Sandia National Labs., Albuquerque, 
NM (United States). [1991]. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-910996—-1: 2. international workshop on auger spec- 
troscopy and electronic structure, Lund (Sweden), 4-6 Sep 1991). 
Order Number DE92000950. Source: OSTI; NTIS; GPO Dep. 
Electronic excitations in adsorbate layers stimulate desorption 
and dissociation of adsorbed molecules as well as chemical reac- 
tions between adsorbates. The highest-probability stimulated 
processes produce neutral desorbates and determine how surface 
composition is altered by electron or photon radiation. A basic 


understanding has emerged. due largely to laser resonance- 
enhanced multiphoton ionization (REMP!) experiments. which 
provide quantum-state resolution of the gas-phase products. Auger 
phenomena enter this understanding in several ways. For example, 
CVV Auger spectroscopy determines the screened hole-hole inter- 
action, U, in adsorbates, which in turn provides insight into the 
degree of charge-transfer screening from the substrate. In those 
systems where screening charge is used in excitation Auger decay, 
screening directly determines the litetime, which in turn can expo- 
nentially affect the yield. Reductions in screening, e.g. induced by 
coadsorption of electro-negative species, thus can result in giant 
yield enhancements. As separate issues, a finite U may prevent 
the fast resonant decay and thus increase the yield from two-hole 
excitations, as has been suggested for NO» dissociation on Pt 
(111), or may assist in the localization (self-trapping) of two-hole 
excitations in dense adsorbate layers, as apparently is the case for 
NO desorption from the same surface. The latter causes the yields 
from one- and two-hole excitations to differ in their coverage de- 
pendence. Finally. CVV Auger spectroscopy, of course, measures 
the energies of two-hole excitations, which can be correlated with 
observed stimulated thresholds. 27 refs., 15 figs. 


2318 (SAND-91-2216C) Conduction- and valence-band 
dispersion curves: II-V semiconductor quantum wells. Jones, 
E.D.; Lyo, S.K.; Kiem, J.F. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
911263-1: 1991 international semiconductor device research 
symposium, Charlottesville, VA (United States), 4-6 Dec 1991). Or- 
der Number DE92001623. Source: OSTI; NTIS; GPO Dep. 

Short communication. GALLIUM ARSENIDES/band theory; 
SEMICONDUCTOR MATERIALS; HOLES; HOLE MOBILITY; VA- 
LENCE; STRAINS; ENERGY GAP 


“/ 

2319 (UCRL-JC—105397)° Emission cross sections and en- 
ergy extraction for the mid-intrared transitions of Er, Tm, and 
Ho in oxide and fluoride crystals. Chase, L.L.; Payne, S.A.; 
Smith, L.K.; Kway, W.L.; Krupke, W.F. Lawrence Livermore Na- 
tional Lab., CA (United States). Apr 1991. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9103110-3: Advanced solid-state lasers topical 
meeting, Hilton Head, SC (United States), 18-20 Mar 1991). Order 
Number DE92001888. Source: OSTI; NTIS; GPO Dep. 

Emission cross sections have been measured for the transitions 
between the two lowest spin orbit multiplets of Er, Tm, and Ho in 
several fluoride and oxide crystals. Properties affecting energy 
extraction efficiency are summarized and pulsed extraction perfor- 
mance is calculated for several of these quasi-three-leve! laser 
media. 4 refs., 9 figs. 
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Refer also to citation(s) 1027, 1106, 1128, 1133, 1136, 1140, 
1617, 2277, 2293, 2305 


2320 (BNL-46638) Static and dynamic spin fluctuations 
in the spin glass doping regime in La2_,Sr,CuO,,,. Birgeneau, 
R.J. (Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Dept. of Physics); Belk, N.; Kastner, M.A.; Keimer, B.; Endoh, Y.; 
Erwin, R.W.; Shirane, G. Brookhaven National Lab., Upton, NY 
(United States). [1991]. 17p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Grant DMR 
90-22933;Grant DMR 90-14839;Grant DMR 90-07825. (CONF- 
9108108-3: International conference on neutron scattering in 
conjunction with the international conference on magnetism, Oxford 
(United Kingdom), 27-30 Aug 1991). Order Number DE92001778. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We review the results of neutron scattering studies of the static 
and dynamic spin fluctuations crystals of Laz_,Sr,CuO4,, in the 
doping regime intermediate between the Neel and superconducting 
regions. In this regime the in-plane resistance is linear in tempera- 
ture down to ~80 K with a crossover due to logarithmic 
conductance effects at lower temperatures. The static spin correla- 
tions are well-described by a simple model in which the inverse 
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correlation length «(x.T) =n(x.0) + «(0.T). The most dramatic new 
result is the discovery by Keimer et al. that the dynamic spin fluctu- 
ations exhibit a temperature dependence which is a simple function 
of ./T for temperatures 10 K<T<500 K for a wide range of ener- 
gies. This scaling leads to a natural explanation of a variety of 
normal state properties of the copper oxides. 21 refs., 4 figs. 


2321 (IC-91/78) The effect of fluctuations on the Hall ef- 
fect in high T; superconductors. 1. Varlamov. A.A. (International 
Centre for Theoretical Physics, Trieste (Italy)): Livanov. D.V. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). May 1991. 
8p. Order Number DE92604009. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effect of superconducting fluctuations on the Hall conductiv- 
ity of clean layered superconductor at temperatures above critical 
one is studied. Considerable effect of fluctuations on Hall conduc- 
tivity for high T. superconductors on the edge of transition is found 
in agreement with experiment. (author). 8 refs, 1 fig. 


2322 (I\C-91/79) The effect of fluctuations on thermomag- 
netic phenomena in high T. superconductors. 2. Varlamov, 
A.A. (international Centre for Theoretical Physics, Trieste (Italy)); 
Livanov, D.V. international Centre for Theoretical Physics, Trieste 
(Italy). May 1991. 8p. Order Number DE92604010. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The eftect of superconducting fluctuations on thermomagnetic 
coefficients in clean layered superconductor is studied. More singu- 
lar fluctuation contribution as compared with previous predictions is 
found. (author). 12 refs, 1 fig. 


2323 (IC—91/81) Superconductivity and charge trans- 
fer compensation by direct doping in the 
La;,,CayBaz_,_»Cu307,, system. Mertelj, T. (International Cen- 
tre for Theoretical Physics, Trieste (Italy)); Stastny, P.; Matacotta, 
F.C.; Ganguly, P.; Segre, C.U.; Mihailovic, D. International Centre 
for Theoretical Physics, Trieste (Italy). May 1991. 17p. Order Num- 
ber DE92604011. Source: OSTI; NTIS (US Sales Only); INIS. 

Substitution of La and Ca on the Y and Ba sites in the 1-2-3 
structure permits an investigation of charge transfer in the solid 
solution La,,,CayBaz_,_»Cu3O07,, for doping over a wide compo- 
sitional range. The superconducting, structural and optical 
properties of this system are reported. Changes in the charge bal- 
ance due to La*® substituting on the Bat®-site are compensated by 
increased oxygen content and the superconducting properties are 
maintained over a wide range of x and y due to the presence of 
Ca. We find that the apex O4 frequency does not exhibit significant 
frequency shifts which is consistent with the hypothesis that the 
apex O4 vibration is related to the electronic charge state of the 
Cu-O planes in the 1-2-3 structure. (author). 19 refs, 5 figs. 


2324 (I\C-91/168) Alloy model tor high temperature super- 
conductors. Weissmann, M. (international Centre for Theoretical 
Physics, Trieste (Italy)); Saul, A. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1991. 12p. Order Number 
DE92604006. Source: OSTI; NTIS (US Sales Only); INIS. 

An alloy model is proposed for the electronic structure of high 
temperature superconductors. It is based on the assumption that 
holes and extra electrons are localized in small copper oxygen 
clusters, that would be the components of such alloy. This model, 
when used together with quantum chemical calculations on small 
clusters, can explain the structure observed in the experimental 
densities of states of both hole and electron superconductors close 
to the Fermi energy. The main point is the strong dependence of 
the energy level distribution and composition on the number of elec- 
trons in a cluster. The alloy model also suggests a way to correlate 
Te with the number of holes, or extra electrons, and the number of 
adequate clusters to locate them. (author). 21 refs, 4 figs, 1 tab. 


2325 (IC-91/181) Nonlinear fluctuation conductivity of 
layered superconductor: Crossover in strong electric fields. 
Varlamov, A.A.; Reggiani, L. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 11p. Order Number DE92604007. 
Source: OST!; NTIS (US Sales Only); INIS. 

The fluctuation conductivity of a clean layered superconductor is 
studied in an arbitrary electric field. It is shown that in the vicinity of 
Te an unusua! crossover from a 3D to a 2D behaviour in the 


nonohmic region of the electric field excess current dependence 
takes place. In spite of the large size of the fluctuation Cooper 
pairs here, the strong electric field gives rise to the additional de- 
cay of them and to effective freezing of the number of degrees of 
freedom. (author). 8 refs, 2 figs. 


2326 (IC—91/188) Orbital Kondo effect due to assisted 
hopping: Superconductivity, mass enhancement in Cooper ox- 
ides with apical oxygen. Zawadowski, A. (international Centre for 
Theoretical Physics, Trieste (Italy)); Penc, K.; Zimanyi, G. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 32p. 
Order Number DE92604008. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Orbital Kondo effect is treated in a model, where additional to 
the conduction band there are localized orbitals with energy not 
very far from the Fermi energy. If the hopping between the conduc- 
tion band and the localized heavy orbitals depends on the 
occupation of the conduction band orbital then orbital Kondo corre- 
lation occurs. The assisted hopping vertex is enhanced due to the 
Coulomb interaction between the heavy orbital and the conduction 
band. The enhanced hopping results in mass enhancement and at- 
tractive interaction in the conduction band. The superconductivity 
transition temperature is calculated. The models of this type can be 
applied to the high-T. superconductors where the non-bonding 
oxygen orbitals of the apical oxygens play the role of heavy or- 
bitals. For an essential range of the parameters the T. obtained is 
about 100K. (author). 22 refs, 9 figs. 


2327 (JINR-E-14-90-279) The uSR investigation of multi- 
phase Bi-based superconductors. Grebinnik, V.G. (and others); 
Duginov, V.N.; Zhukov, V.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1990. 7p. Order Num- 
ber DE92604012. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to the 5th international conference on Muon Spin Ro- 
tation, Relaxation and Resonance, 9-12 April 1990, Wadham 
College, Oxford (UK). 

The muon depolarization rate o was measured in the ceramic Bi- 
Sr-Ca-Cu-O samples with various contents of the 80 K and 110 K 
phases. The values of c/obtained by a standard FC technique in 
the external fields of 0.04, 0.08 and 0.2 T and in the temperature 
region 10-300 K/were used for estimation of the magnetic penetra- 
tion depths perpendicular to the basal plane: A.(T—-+0 K)=2300+A; 
(Aen#)(T-O0 K=2830+130 A); for the 110 K-phase: Ay(T—0 
K)=2030+100 A; (Agq)(T+0 K)=2500+130A. § rets., 3 figs. 


2328 (LA-UR-91-3141) Elastic constants and the struc- 
tural phase transition in Laz_,Sr,CuO,. Sarrao, J.L. (Los 
Alamos National Lab., NM (United States)); Lei, Ming; Stekel, A.; 
Bell, T.M.; Leisure, R.G.; Sham, L.J.; Visscher, W.M.; Migliori, A.; 
Bussmann-Holder, A.; Tanaka, |.; Kojima, H. Los Alamos National 
Lab., NM (United States). [1991]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-911176—2: 28. annual meeting of the Society of Engineer- 
ing Science, inc., Gainesville, FL (United States), 6-8 Nov 1991). 
Order Number DE92002448. Source: OSTI; NTIS; INIS; GPO Dep. 
Resonant ultrasound spectroscopy is used to measure the tem- 
perature dependence of all six elastic moduli of Lap_,Sr,CuO,. A 
giant softening (> 50% reduction) in the in-plane shear modulus, 
Ceg6, IS observed and is attributed to the tetragonal-orthorhombic 
structural phase transition in this material. This phase transition and 
the corresponding softening is examined with a simple anharmonic 
mechanical model and a macroscopic Ginsburg-Landau formalism 
exploiting the full symmetry of the crystal. 16 rets., 5 figs. 


2329 (LA-UR-91-3224) Comments on photoelectron spec- 
troscopy of high-T.’s. Arko, A.J. Los Alamos National Lab., NM 
(United States). [1991]. 4p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9103112-5: Conference on fermiology of high T. superconductors, 
Argonne, IL (United States), 25-27 Mar 1991). Order Number 
DE92002452. Source: OSTI; NTIS; GPO Dep. 

The photoemission discussion session during the Argonne con- 
ference on Fermiology of High-T.’s provided a forum to air a 
number of unresolved issues in photoelectron spectroscopy. These 
are: (a) what is the exact energy dependence of the line width of 
the quasiparticle peaks: (b) are there any chemical potential shifts 
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with hole doping; (c) why is a superconducting gap not observed in 
Y-123; and (d) different groups report different results in the band 
structure of Bi-2212. The first issue, while much discussed, essen- 
tially becomes a non-issue in the sense that nearly all theories 
predict a linear as well as a quadratic energy dependence to the 
quasiparticle lifetime. Furthermore, the data are not yet good 
enough to distinguish between linear and quadratic dependence in 
the important region within 0.1 eV of Er. Regarding chemical po- 
tential shifts, they very definitely are observed with hole doping 
both in Y-123 and Bi-2212 in spite of the claims by RVB enthusi- 
asts to the contrary. In Y-123 the shifts are as large as 0.75 eV. 
The non-observation of a gap in Y-123 is puzzling, but may be re- 
lated to surface reconstruction and an overdoped situation. The 
important question of whether we have one or two bands near Er 
in Bi-2212 revolves around the surface quality of the samples stud- 
ied by different groups. It is difficult to compare data taken at room 
temperature vs. data taken at low temperature when no documen- 
tation exists that a reconstruction did not occur. We suspect that 
the small second band championed by the Sendai group is a sur- 
face impurity band. 


2330 (NEI-DK-648) Report on the Danish research 
activities 1988-1990 in the field of high-temperature supercon- 
ductivity. Balslev, |. (Fysisk Institut, Odense Universitet, Odense 
(DK)); Evetts, J.E.; Wendin, G. Odense Univ. (Denmark). Fysisk 
Inst. Oct 1990 9p. Order Number DE92715277. Source: OSTI; 
NTIS (US Sales Only). 

Research work in Denmark on high temperature superconductiv- 
ity carried out during the period 1988-1990 is described and 
evaluated by a team of objective experts in this field, who come 
from Cambridge, Odense and Goeteborg Universitites. The work of 
each university department or research institution (including the 
physics department at Risoe National Laboratory) is dealt with indi- 
vidually and is evaluated according to international levels. (AB). 


2331 (ORNL/RE-24-No.1) Oak Ridge National Laboratory 
Review: Volume 24, No. 1, 1991. Krause, C.; Robinson, C.; 
Zucker, A.; Aaron, M. (eds.). Oak Ridge National Lab., TN (United 
States). 1991. 66p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. Order Number 
DE92002626. Source: OSTI; NTIS; GPO Dep. 

This review covers some areas of research at ORNL. Topics pre- 
sented are the high-temperature superconductivity pilot center, 
superconductivity research successes, superconducting motors, 
waste site remediation, groundwater contamination, and enzymes 
for extracting energy from trash. (GHH) 


2332 (TKK-F—A629) Exotic states in the cores of quan- 
tized vortices tor superfluids and superconductors. Salomaa, 
M.M. (Helsinki Univ. of Technology, Otaniemi (Finland). Dept. of 
Technical Physics); Volovik, G.E. Helsinki Univ. of Technology, 
Otaniemi (Finland). Dept. of Technical Physics. 1988. 34p. Order 
Number DE92728466. Source: OSTI; NTIS (US Sales Only). 

We consider the core structures of quantized vortez lines in 
Rose and Fermi superfluid systems. We emphasize the result that 
within the core of a singly quantized vortex line in a Bose super- 
fluid, there spontaneously appears a condensate of boson pairs in 
a relative d-wave state, instead of the normal fluid. Also in the 
ease of the singly quantized Abrikosov vortex line in a supercon- 
ductor instead of normal electrons there emerges a novel state of 
superconductivity, in which a condensate of bosons made of four 
fermions appears. In particular, we discuss these core structures 
as further examples for the faring-out of the vortex singularity into 
higher dimensions, in analogy with the extended-space topology of 
the superfluid? He-B vortex core; we also relate this generic behav- 
iour to the Laughlin state within the quantum Hall effect (QHE). 
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Refer also to citation(s) 1421, 1646, 1661, 1952, 1967, 2046, 
2092, 2105, 2106, 2296, 2487, 2488, 2610 


2333 (CEA-SPHT-RA-1988-90) Activity report of the theo- 
retical Physics Service. June 1988 to May 1989. CEA Centre 


d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique. 1990. 87p. (In French). Order Number 
DE92716537. Source: OSTI; NTIS (US Sales Only) 

The activity report of the theoretical Physics Service. (Nuclear 
Studies Center, Saclay, France) is presented. The research pro- 
grams were carried out in the following fields: astrophysics, 
hadronic structure, nuclei microscopic calculus, nuclear collisions, 
basic interactions, general structural properties of the quantum 
physics concerning fields and particles, conformal invariance, sta- 
tistical physics, disordered systems, magnetic correlations in 
supraconductors at high Tc, phases of the quantum spin systems, 
classical aspects of quantum mechanics, physics of non-linear 
problems. Research programs are also developed in the fields of 
biology (membranes, proteins, neural systems), materials (stacking 
faults, rupture), and two-dimensional conformal invariance and 
quantum gravity. 


2334 (IC—90/102) On the topology of a holomorphic vec 
tor field around an isolated singularity. Gomez Mont, X.; Seade, 
J.; Verjovsky, A. International Centre for Theoretical Physics, Tri- 
este (Italy). Jun 1990. 13p. Order Number DE92603582. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this work holomorphic vector fields near an isolated singularity 
from the differentiable viewpoint are studied. 12 rets. 


2335 (\C—90/267) Semilinear hyperbolic systems and 
equations with singular initial data. Gramchev, T. international 
Centre for Theoretical Physics, Trieste (Italy). Jul 1991. 13p. Order 
Number DE92603583. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the weak limits of solutions u‘(t, -) for «0 to semilin- 
ear strictly hyperbolic systems and wave equations with initial data 
u*(0, -) approximating a distribution x, 0 < « << 1. We propose an 
optimal link between the singularity of x and the growth of the non- 
linear term in order that u‘(t, -) for e—0 exists. 13 refs. 


2336 (IC-90/321) On the behaviour of the spectre of 
surface waves in a uniform rotating fluid. Fraguela Collar, A. In- 
ternationai Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 
30p. Order Number DE92603584. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This work is devoted to the study of the spectre of surface 
waves arising in the linear oscillations problem of a portion of an 
ideal heavy non capillary liquid constrained into a vessel with inte- 
rior spatial domain U. In the present work we will be concerned 
with the following two equations: Under which conditions on U and 
V (volume of liquid enclosed into U) is it possible to assure non ex- 
istence of discrete spectre of superficial waves in the threshold of 
the inner wave spectre? How do spectre of superficial waves de- 
pend on local variations of angular speed? (author). 5 refs. 


2337 (IC—90/322) About the movement of an ideal fluid 
contained in an elastic container. Fraguela Collar, A. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Nov 1990. 41p. 
Order Number DE92603585. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this paper one considers the linearized problem about the de- 
termination of the movement of an ideal heavy fluid contained in an 
unbounded container with elastic walls. As initial data one knows 
the movement of the bottom and of the free surface of the fluid and 
also the strength of certain perturbation enough to take the bottom 
out of its rest state. One important point to be considered regards 
the influence of the bottom's geometry on the propagation of super- 
ficial waves. This problem has been already studied in other works 
without considering the elastic properties of the bottom and consid- 
ering a cylindrical container with bounded section. (author). 8 refs. 


2338 (IC—-90/333) On the weak approximation in algebraic 
groups and related questions. Nguyen Quoc Thang. Intemational 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 7p. Order 
Number DE92603586. Source: OSTI; NTIS (US Sales Only); INIS. 

We prove here a theorem on the weak approximation in adjoint 
groups. (author). 12 refs. 


2339 (IC-90/346) Semiclassical interpretation of the 
Aharonov-Bohm effect. Weisz, J.F. international Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1990. 9p. Order Number 
DE92603623. Source: OSTI; NTIS (US Sales Only); INIS. 
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A semiclassical calculation gives the exact answer for the 
Aharonov-Bohm phase shift due to a magnetic field; either in free 
space or in metallic or semiconducting rings. The magnetic vector 
potential is not required. The effect is interpretable as a special 
case of energy conservation involving the Lorentz force. The effect 
is nonlocal because conservation of energy is nonlocal. (author). 
11 refs, 2 figs. 


2340 (I\C-90/355) A boundary value problem for singular 
ditterential equation of composite type. Tran Xuan Hien. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 
4p. Order Number DE92603587. Source: OSTI; NTIS (US Sales 
Only); INIS. 

In this paper the author had considered the uniqueness and the 
existence of solution for a boundary value problem for third order 
singular differential equations of composite type. (author). 2 figs. 


2341 (IC-90/357) A boundary value problem for third- 
order linear special differential equations of mixed-composite 
type. Tran Xuan Hien. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1990. 5p. Order Number DE92603588. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper the author had studied the existence of solution of 
two boundary value problems for one class of third order singular 
partial differential equations of mixed-composite type. (author). 3 
refs. 


2342 (1C—90/412) On the adiabatic invariants of Hamilton- 
ian systems. Rustamov, N.A. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1990. 12p. Order Number 
DE92603624. Source: OSTI; NTIS (US Sales Only); INIS. 

The mathematical problem of the adiabatic invariants for the 
pendulum equation is discussed. The adiabatic invariant for the 
equation of the transverse vibration of string is obtained. (author). 
7 rets. 


2343 (IC—90/434) Moduli space for endomorphisms of fi- 
nite dimension vector spaces. Kanarek, H. International Centre 


for Theoretical Physics, Trieste (Italy). Dec 1990. 6p. Order Num- 
ber DE92603589. Source: OSTI; NTIS (US Sales Only); INIS. 
Consider the set (End,) of endomorphisms of vector spaces of 
dimension n < oo. There is no moduli space for (End,). What we 
present here is a decomposition of (End,) in which each element 
has a fine moduli space and one of them is composed by the 
semisimple endomorphisms as D. Mumford shows. (author). 2 refs. 


2344 (IC—90/474) Global models for the biomechanics of 
green plants: 2. Bestman, A.R. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Dec 1990. 8p. Order Number 
DE92603590. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper extends the study in part 1 to the situation when the 
flow is not fully developed while the aspect ratio may not be small. 
Even for the low Reynolds situation, the problem is now nonlinear. 
By asymptotic approximation with the help of finite Fourier cosine 
and sine transforms, analytical solutions for the problem are devel- 
oped. These solutions are discussed quantitatively. (author). 1 ref., 
2 figs. 


2345 (1C—90/475) Global models for the biomechanics of 
green plants: 3. Bestman, A.R. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Dec 1990. 9p. Order Number 
DE92603591. Source: OSTI; NTIS (US Sales Only); INIS. 

As a result of dehydration, there are daily changes in the stem 
diameter of green plants. This transient phenomenon is addressed 
in this paper. It is assumed that a small time perturbation is super- 
imposed on an otherwise constant radius. By employing the 
Laplace transforms, analytical solutions are developed for this pe- 
culiar phenomenon. These results are discussed quantitatively. 
(author). 6 refs. 


2346 (IC-91/3) Monads, connections and compactifica- 
tions. Hoang Le Minh. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1991. 17p. Order Number DE92603609. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Using the monad construction of stable vector bundles and semi- 
stable torsion free sheaves on the complex projective plan, we 
describe natural hermitian complex connections for the vector 


bundles and interpret the sheaves on the boundary of compactifi- 
cations of their moduli spaces in terms of singular connections with 
isolated singularity. (author). 14 refs. 


2347 (IC-91/4) Q-deformed differential operator algebra 
and new braid group representation. Wang Luyu (international 
Centre for Theoretical Physics, Trieste (Italy)); Dai Jianghui; Zhang 
Jun. International Centre for Theoretical Physics, Trieste (Italy). 
Jan 1991. 9p. Order Number DE92603611. Source: OSTI; NTIS 
(US Sales Only); INIS. 

It is proved that the q-deformed differential operator algebra in- 
troduced is consistent with quantum hyperplane described by Wess 
and Zumino. At the same time, a new braid group representation 
associated with sl,(2) is obtained by adding the terms of weight 
conservation to the standard universal R-matrix. (author). 10 refs. 


2348 (IC-91/6) Searching dependency between algebraic 
equations: An algorithm applied to automated reasoning. Yang 
Lu (International Centre for Theoretical Physics, Trieste (Italy)); 
Zhang Jingzhong. International Centre for Theoretical Physics, Tri- 
este (Italy). Jan 1990. 10p. Order Number DE92603615. Source: 
OSTI; NTIS (US Sales Only); INIS. 

An efficient computer algorithm is given to decide how many 
branches of the solution to a system of algebraic also solve an- 
other equation. As one of the applications, this can be used in 
practice to verify a conjecture with hypotheses and conclusion ex- 
pressed by algebraic equations, despite the variety of reducible or 
irreducible. (author). 10 refs. 


2349 (IC-91/16) Multiple solutions to the Douglas prob- 
lem in S". Ji Min. International Centre for Theoretical Physics, 
Trieste (Italy). Jan 1991. 9p. Order Number DE92603593. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A smooth Jordan curve T and a great circle o which are linked 
in S? are shown to bound at least two minimal annuli in S°. And in 
S"(n > 3), the existence of at least two minimal annuli bounded by 
a smooth Jordan curve T and a great circle o is proved, provided 
that o is disjoint from T and intersects a least area surface span- 
ning T. (author). 8 refs, 1 fig. 


2350 (IC—91/24) Example of a non-measurable set involv- 
ing aperiodic trajectories of a discrete map. Wojciechowski, 
K.W. International Centre for Theoretical Physics, Trieste (Italy). 
Feb 1991. 7p. Order Number DE92603607. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We consider a discrete map transforming a compact set in RN 
onto itself. Under assumptions that: (i) there exists a measure on 
this set which is invariant under the map, and (ii) the set of all 
cyclic trajectories has a measure which is strictly less than the 
measure of the whole set, it is shown that the set consisting of all 
‘distinct initial conditions’ (each point of the set represents a differ- 
ent aperiodic trajectory of the discrete map) is non-measurable with 
respect to this measure. (author). 8 refs. 


2351 (I\C-91/26) A fixed point theorem for even exact 
symplectic diffeomorphism of R2". Jiang Meiyue. Intemational 
Centre for Theoretical Physics, Trieste (Italy). Feb 1991. 9p. Order 
Number DE92603608. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of the paper is to give a multiple existence theorem 
for even exact symplectic diffeomorphism of R2". 5 refs. 


2352 (IC-91/31) On calculations of the ground state en- 
ergy in quantum mechanics. Efimov, G.V. International Centre 
for Theoretical Physics, Trieste (Italy). Feb 1991. 30p. Order Num- 
ber DE92603630. Source: OSTI; NTIS (US Sales Only); INIS. 

In nonrelativistic quantum mechanics the Wick-ordering method 
called the oscillator representation suggested to calculate the 
ground-state energy for a wide class of potentials allowing the ex- 
istence of a bound state. The following examples are considered: 
the orbital excitations of the ground-state in the Coulomb plus lin- 
ear potential, the Schroedinger equation with a “relativistic” kinetic 
energy ,/p*+m*, the Coulomb three-body problem. (author). 22 
refs, 2 tabs. 


2353 (IC—-91/33) Rigidity of invariant complex structures. 
Miatello, |.D. International Centre for Theoretical Physics, Trieste 
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(Italy). Mar 1991. 25p. Order Number DE92603610. Source: OSTI; 
NTIS (US Sales Only): INIS. 

A Kaehler solvmanifold is a connected Kaehler manifold 
(M,j.<,>) which admits a transition solvable group R of automor- 
phisms. The problem considered in this paper is related to the 
number of isomorphism classes of Kaehler structures (j,<,>) on M 
turning it into a Kaehler solvmanifold. 8 refs. 


2354 (I\C-91/40) Hermitian sectional curvatures on Her- 
mitian manifold. Ganchev, G. (Sofia Univ., Sofia (Bulgaria). 
Faculty of Mathematics); Michova. V.; Ivanov, S. International Cen- 
tre for Theoretical Physics, Trieste (Italy). May 1991. 33p. Order 
Number DE92603612. Source: OSTI; NTIS (US Sales Only); INIS. 

The basic classes of Hermitian manifolds with respect to the 
Hermitian curvature tensor are introduced and the equivalence the- 
orems for Hermitian manifolds with flat Hermitian connection and 
parallel torsion tensor are proved. 16 refs. 


2355 (IC—91/41) Connections and curvatures on complex 
Riemannian manifolds. Ganchev, G. (Sofia Univ., Sofia (Bul- 
garia). Faculty of Mathematics); Ivanov, S. International Centre for 
Theoretical Physics, Trieste (Italy). May 1991. 46p. Order Number 
DE92603613. Source: OSTI; NTIS (US Sales Only): INIS. 

Characteristic connection and characteristic holomorphic sec- 
tional curvatures are introduced on a complex Riemannian 
manifold (not necessarily with holomorphic metric). For the class of 
complex Riemannian manifolds with holomorphic characteristic 
connection a classification of the manifolds with (pointwise) con- 
stant holomorphic characteristic curvature is given. It is shown that 
the conformal geometry of complex analytic Riemannian manifolds 
can be naturally developed on the class of locally conformal holo- 
morphic Riemannian manifolds. Complex Riemannian manifolds 
locally conformal to the complex Euclidean space are characterized 
with zero conformal fundamental tensor and zero conformal char- 
acteristic tensor. (author). 12 refs. 


2356 (1C—91/56) Error estimates in projective solutions of 
the radon equation. Lubuma, M.S. International Centre for Theo- 
retical Physics, Trieste (Italy). Apr 1991. 15p. Order Number 
DE92603614. Source: OSTI; NTIS (US Sales Only); INIS. 

The model Radon equation is the integral equation of the second 
kind defined by the interior limits of the electrostatic double layer 
potential relative to a curve with one angular point and character- 
ized by the nom compactness of the operator with respect to the 
maximum norm. It is shown that the solution to this equation is de- 
composable into a regular part and a finite linear combination of 
intrinsic singular functions. The maximal regularity of the solution 
and explicit formulae for the coefficients of the singular functions 
are given. The regularity permits to specify how slow the conver- 
gence of the classical projection method is, while the above 
mentioned formulae lead to modified projection methods of the Dual 
Singular Function Method type, with better approximations for the 
solution and for the coefficients of singularities. (author). 23 refs. 


2357 (IC—91/61) A new realization of BW algebra and so- 
lutions. Yang-Baxter equation. Wang Luyu (international Centre 
for Theoretical Physics, Trieste (Italy)); Dai Jianhui; Zhang Jun. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). May 
1991. 11p. Order Number DE92603616. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Corresponding to a new braid group representation, a represen- 
tation of Birman-Wenzl algebra is realized. The trigonometric type 
solutions of spectral-dependent Yang-Baxter equation are 
constructed in the framework of the Yang-Baxterization, and the re- 
lated vertex models are also mentioned. (author). 16 refs. 


2358 (IC—91/65) Quantum mechanics paradoxes at the ¢- 
factory. Ghirardi, G.C.; Grassi, R.; Weber, T. International Centre 
for Theoretical Physics, Trieste (Italy). Apr 1991. 26p. Order Num- 
ber DE92603631. Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss the possibility of performing experiments allowing 
one to test quantum mechanics versus any local realistic model 
within the context of the physics at the ¢-factory. After having 
sketched the main features of the physical process under consider- 
ation and having focused the locality requirements for it, we derive 


Bell's inequality for the two-meson system. Comparison with quan- 
tum predictions shows that the inequality is not violated for any 
choice of the parameters characterizing the measurement process. 
Contrary to the case of spin variables, there is then no way to ex- 
clude, by experiments at the ¢-factory, the possibility of a local 
realistic description of the process. A recent suggestion about a 
test of quantum predictions versus the assumption of a sponta- 
neous factorization mechanism, as well as the claimed validity of 
an inequality which is different from Bell's one. are also discussed 
The general conclusion is that the o-factory facility does not seem 
to open new ways of testing quantum mechanics versus alternative 
general schemes of the type which are usually regarded as worth 
considering the debate about locality and quantum mechanics. The 
concluding Section is devoted to making clear our position with re- 
spect to the problems discussed in this paper. It is pointed out that, 
in our opinion, the existing experimental evidence makes already 
clear that one has to accept the "mysterious" features of micro- 
scopic systems. The really crucial problem is that of investigating 
whether one can restore a coherent worldview which generally 
conforms with our experience at the macroscopic level, by keeping 
all highly successful predictions of quantum theory at the micro- 
scopic one. (author). 22 refs. 


2359 (1\C-91/73) An invariance of CDF equation. Tian 
Chou. International Centre for Theoretical Physics, Trieste (Italy). 
May 1991. 8p. Order Number DE92603617. Source: OSTI; NTIS 
(US Sales Only); INIS 

It is important but difficult to find the invariant groups for the dif- 
ferential equations. We found a new invariant group for the MKdV 
equation. In this paper, we present a new invariance for the CDF 
equation. By using this invariance, we obtain some new solutions 
of CDF equation. (author). 5 refs. 


2360 (IC-91/88) A note on Lagrangian systems with sin- 
gular potential. Wu Shaoping; Li Shujie. International Centre for 
Theoretical Physics, Trieste (Italy). May 1991. 7p. Order Number 


DE92603618. Source: OSTI; NTIS (US Sales Only); INIS 

Applying a variational theorem for a functional defined in an 
open subset of the space, given by Majer, we prove the existence 
of infinitely many solutions with prescribed period for singular La- 
grangian system, where the Lagrangian L has the form L(t,x,y)=1/ 
22aj\(x)yiyj-"W(t.x)-H(t.x) where W is singular at 0 and bounded 
from above, H is subquadratic in x. As W is singular at the bound- 
ary of a bounded open set 2, the same result holds without the 
restriction on the growth of H. (author). 10 refs. 


2361 (I\C-91/92) Classical solutions of two dimensional 
Stokes problems on non smooth domains. 1: The Radon inte- 
gral operators. Lubuma, M.S. International Centre for Theoretical 
Physics, Trieste (Italy). May 1991. 29p. Order Number 
DE92603619. Source: OSTI; NTIS (US Sales Only); INIS. 

The applicability of the Neumann indirect method of potentials to 
the Dirichlet and Neumann problems for the two-dimensional 
Stokes operator on a non smooth boundary T is subject to two 
kinds of sufficient and/or necessary conditions on I. The first one, 
occurring in electrostatic, is equivalent to the boundedness on C(I) 
of the velocity double layer potential W as well as to the existence 
of jump relations of potentials. The second condition, which forces 
T to be a simple rectifiable curve and which, compared to the 
Laplacian, is a stronger restriction on the corners of T, states that 
the Fredholm radius of W is greater than 2. Under these condi- 
tions, the Radon boundary integral equations defined by the above 
mentioned jump relations are solvable by the Fredholm theory; the 
double (for Dirichlet) and the single (for Neumann) layer potentials 
corresponding to their solutions are classical solutions of the 
Stokes problems. (author). 48 refs. 


2362 (IC-91/93) Classical solutions of two dimensional 
Stokes problems on non smooth domains. 2: Collocation 
method for the Radon equation. Lubuma, M.S. International Cen- 
tve for Theoretical Physics, Trieste (Italy). May 1991. 21p. Order 
Number DE92603632. Source: OSTI; NTIS (US Sales Only); INIS. 

The non uniquely solvable Radon boundary integral equation for 
the two-dimensional Stokes-Dirichlet problem on a non smooth do- 
main is transformed into a well posed one by a suitable compact 
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perturbation of the velocity double layer potential operator. The so- 
lution to the modified equation is decomposed into a regular part 
and a finite linear combination of intrinsic singular functions whose 
coefficients are computed from explicit formulae. Using these for- 
mulae, the classical collocation method. defined by continuous 
piecewise linear vector-valued basis functions, which converges 
slowly because of the lack of regularity of the solution. is improved 
into a collocation dual singular function method with optimal rates 
of convergence for the solution and for the coefficients of singulari- 
ties. (author). 34 refs. 


2363 (IC-91/94) Arithmetic, geometry and dynamics in 
the unit tangent bundle of the modular orbifold. Verjovsky. A. 
International Centre for Theoretical Physics. Trieste (Italy). May 
1991. 37p. Order Number DE92603620. Source: OSTI: NTIS (US 
Sales Only): INIS 

The interplay between the geometry. dynamics and arithmetic of 
the modular orbifold are studied. The Riemann hypothesis looms 
upon this structure. (author). 18 refs, 11 figs. 


2364 (I\C-91/96) Path integral quantization of the 
magnetic top. Barut, A.O.; Duru, |.H. International Centre for The- 
oretical Physics, Trieste (Italy). Jun 1991. 6p. Order Number 
DE92603633. Source: OSTI; NTIS (US Sales Only); INIS. 

The magnetic top which is a realistic canonical model for quan- 
tum spin is quantized here by path integral methods. We determine 
the propagator and the wave functions in the space of Euler an- 
gles. (author). 4 refs. 


2365 (1C—91/97) Generalization of the Volkov solution for 
relativistic particles with anomalous magnetic moments. Alan, 
A.T.; Barut, A.O. International Centre for Theoretical Physics, Tri- 
este (Italy). Jun 1991. 6p. Order Number DE92603634. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We give an exact solution of the Dirac equation with an addi- 
tional Pauli coupling in an external field A,, which is a function of 
the phase ¢=k"x, only. A Weyl representation is used to obtain a 
completely covariant description. (author). 4 refs. 


2366 (IC-91/119) On a possible origin of modular invari- 
ance. Tahir Shah, K. International Centre for Theoretical Physics, 
Trieste (Italy). Jun 1991. 15p. Order Number DE92603592. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We propose an information theoretic model of the space-time 
pre-geometry where the pre-geometry is considered as a "coded 
state of matter and space-time”, distinctly different from the classi- 
cal space-time or any known state of matter. Assuming that 
pfiysical processes at Planck's dimensions are stochastic Markov 
processes and using information theoretic and algebro-geometric 
coding techniques, we show that modular invariance is a natural 
consequence of: 1. Shannon’s channel capacity theorem. 2. Na- 
ture selects and uses only those error-correcting codes to transfer 
information between space-time entities which allow the value of 
propagation rate R reaching its critical value Ro, the channel ca- 
pacity. Next, using the strong converse theorem we show that a 
phase-transition occurs at (Rco-R) < «, for some small « > 0. Fur- 
thermore, it is known that some symmetrically packed optimal 
codes lead to Eg, lattice while others to a 26-dimensional Lorentz 
lattice used in string theories. This suggests a precise connection 
between our model and string theories. (author). 26 refs. 


2367 (IC-91/162) GI(2/2)-oscillators and Gi(2/2)-dynamical 
symmetry. Kamupingene, A.H. (Byigarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Yadrena Izsledvaniya i Yadrena Ener- 
getika); Nguyen Anh Ky. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 17p. Order Number DE92603625. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Extending the concept of the dynamical symmetry, we identify 
the Lie superalgebra GI(2/2) as a dynamical (super-)algebra of a 
class of non-canonical quantum systems, whose dynamical 
variables and quantities can be realized in terms of the Gl(2/2)- 
generators. In this way, a new class of harmonic oscillators is 
established. As a consequence of the choice of the dynamical vari- 
ables the Heisenberg algebra and the Hermitian condition for the 
G\(2/2)-representations are also given. (author). 12 refs. 


2368 (IC-91/169) Path integral on non-simply connected 
space and problem with zero boundary condition. Hoang Ngoc 
Long. International Centre for Theoretical Physics, Trieste (Italy). 
Jul 1991. 9p. Order Number DE92603626. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this paper a path integral formulation of various matrix ele- 
ments of the evolution operator in a finite interval with zero 
boundary conditions is presented. Connection of these matrix ele- 
ments with path integrals on a non-simply connected space is 
given as well. (author). 5 refs. 


2369 (IC-91/175) An extension of Brosowski-Meinardus 
theorem on invariant approximation. Liagat Ali Khan; Abdul 
Rahim Khan. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1991. 7p. Order Number DE92603594. Source: OSTI:; 
NTIS (US Sales Only): INIS. 

We obtain a generalization of a fixed point theorem of Dotson for 
non-expansive mappings on star-shaped sets and then use it to 
prove a unified Brosowski-Meinardus theorem on invariant approxi- 
mation in the setting of p-normed linear spaces. (author). 13 refs. 


2370 (IC-91/184) A topological model for two- 
dimensional gravity coupled to matter. Cugliandolo, L-F. 
(International Centre for Theoretical Physics, Trieste (Italy)); Scha- 
posnik, F.A.; Vucetich, H.~International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 31p. Order Number DE92603647. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Starting from a topological gauge theory in two dimensions with 
symmetry groups ISO(2,1), SO(2,1) and SO(1,2) we construct a 
model for gravity with non-trivial coupling to matter. We discuss the 
equations of motion which are connected to those of previous re- 
lated models but incorporate matter content. We also discuss the 
resulting quantum theory and finally present explicit formulae for 
topological invariants. (author). 21 refs, 2 tabs. 


2371 (IC-91/192) Transformations of some _ induced 
osp(3/2) modules in an so(3)+sp(2) basis. Nguyen Anh Ky (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Palev, T.D.; 
Stoilova, N.|. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1991. 40p. Order Number DE92603595. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The modules of the orthosymplectic Lie superalgebra osp(3/2), 
induced from finite-dimensional irreducible submodules of the sta- 
bility subalgebra so(3)+gl(1) are investigated. The corresponding to 
them infinite-dimensional irreducible or indecomposable modules, 
the Kac modules and the related typical and atypical modules are 
studied in detail. Every such module is decomposed into a direct 
sum of either indecomposable or irreducible modules of the even 
subalgebra so(3)+sp(2). For each of these (infinite-dimensional or 
finite-dimensional, irreducible or indecomposable) modules rela- 
tions are written down, giving the transformations of the basis 
under the action of the algebra generators. (author). 51 refs. 


2372 (IC—91/198) Hybrid detormed algebra 
Ug-circumtiexSI(2) as a generalization to quantum algebra 
Ugsk(2). Yan Hong (international Centre for Theoretical Physics, 
Trieste (Italy)); Peng Danping. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 19p. Order Number DE92603596. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The quantum algebra Ugsl(2) is generalized by introducing a 
spin-dependent deformation parameter q-circumflex to replace q, 
the constant one. The representations are discussed with respect 
to whether q-circumflex takes the value of a root of unity or not. 
The quantum algebra Ugsi(2) is recovered in a special case. The 
property of representation of this new algebra (denoted 
Ug—circumfiexSI(2)) is a mixture of those of Ugsi(2) and Usl(2). (au- 
thor). 11 refs. 


2373 (IC—91/199) P-commutative topological *-algebras. 
Mohammad, N.; Thaheem, A.B. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1991. 9p. Order Number DE92603597. 
Source: OSTI; NTIS (US Sales Only); INIS. 

If P(A) denotes the set of all continuous positive functionals on a 
unital complete Imc *-algebra and S(A) the extreme points of P(A), 
and if the spectrum of an element x E A coincides with the set 
{f(x): f E S(A)}, then A is shown to be P-commutative. Moreover, 
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if A is unital symmetric Frechet Q Imc *-algebra, then this spectral 
condition is, in fact. necessary. Also, an isomorphism theorem 
between symmetric Frechet P-commutative Imc *-algebras is es- 
tablished. (author). 12 refs. 


2374 (1C-91/200) A dimensional formula for si(1/n) atypi- 
cal modules. Kamupingene, A.H. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1991. 6p. Order Number 
DE92603598. Source: OSTI; NTIS (US Sales Only); INIS. 

A dimensional formula for irreducible atypical si(1/n)-modules is 
given in a Gel'fand-Zetlin basis. The formula is valid for the various 
types of irreducible atypical modules. (author). 6 refs. 


2375 (IC-91/202) Essential singularities of spherically 
symmetric spacetimes. Qadir, A. International Centre for Theoret- 
ical Physics, Trieste (Italy). Aug 1991. 7p. Order Number 
DE92603599. Source: OSTI; NTIS (US Sales Only); INIS. 

The essential singularities of four dimensional spherically sym- 
metric spacetimes with some additional symmetries are discussed. 
The significance of the results is considered. (author). 5 refs. 


2376 (I\C-91/207) Fractal nature of time - proposal for 
new experiments. Khan, |. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1991. 29p. Order Number 
DE92603648. Source: OSTI; NTIS (US Sales Only); INIS. 

For uniform rectilinear motion a careful formulation of the notion 
of equivalence gives the usual result of special relativity for the 
behaviour of a radially moving clock. Application of the same pro- 
cedure to uniform circular motion gives results for the behaviour of 
non radially moving clocks which differ from those of special rela- 
tivity, are independent of the radius of circular motion and which 
cannot be ruled out on the basis of present experiments. New ex- 
periments testing the theory of special relativity are proposed. It is 
shown that the rate of a clock depends not only on its velocity but 
also on the angle between its direction of motion and its direction 
relative to the observer. Furthermore, the measure of the time inter- 
val between two light pulses which are intercepted and re-emitted 
immediately along the common original direction of propagation be- 
haves in a fractal-like manner. (author). 4 refs, 3 tabs. 


2377 (IC—91/210) About tunnelling times. Olkhovsky, V.S. 
(AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij); Recami, E. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1991. 21p. Order Number DE92603627. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper, first we critically analyse the main theoretical defi- 
nitions and calculations of the sub-barrier tunnelling and reflection 
times. Secondly, we propose a new, physically sensible definition 
of such durations, on the basis of a recent general formalism (al- 
ready tested for other types of quantum collisions). At last, we 
discuss some results regarding temporal evolution of the tunnelling 
processes, and in particular the "particle” speed during tunnelling. 
(author). 36 refs, 1 fig. 


2378 (I\C—91/214) The Hamiltonian structures of the KP hi- 
erarchy. Das, A. (International Centre for Theoretical Physics, 
Trieste (Italy)); Panda, S.; Huang Wenjui. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1991. 11p. (UR—-1219;ER— 
13065-671.). Order Number DE92603628. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We obtain the two Hamiltonian structures of the KP hierarchy fol- 
lowing the method of Drinfeld and Sokolov. We point out how the 
second structure of Drinfeld and Sokolov needs to be modified in 
the present case. We briefly comment on the connection between 
these structures and the W,,.. algebra. (author). 18 refs. 


2379 (IC-91/215) Periodic solutions of a class of singular 
nonautonomous second order systems in a potential well. Coti 
Zelati, V. (International School of Advanced Studies, Trieste (Italy)); 
Li Shujie; Wu Shaoping. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1991. 9p. Order Number DE92603629. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we study the existence of periodic solutions for sec- 
ond order Hamiltonian systems -u-bar + Au = VV(t,u) when V is 
T-periodic in t and singular in u. More precisely, we assume -V(t,x) 
— +00 as X — dw, for a given open and bounded set w is included 


in R“. We prove the existence of at least one non trivial T-periodic 
solution by means of variational techniques. (author). 10 refs 


2380 (IC-91/216) Canonical description of a  two- 
dimensional gravity. Akdeniz, K.G.; Dayi, O.F.; Kizilersu, A. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1991. 10p. Order Number DE92603650. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A two-dimensional gravity theory which was studied before within 
Lagrangian methods, in the conformal gauge is investigated in 
terms of Hamiltonian methods. Although the reparametrization in- 
variant and the conformal gauge fixed Lagrangians lead to different 
number of physical degrees of freedom, it is shown that on mass- 
shell they are equivalent. (author). 10 refs. 


2381 (IC—91/218) On an inner product over imc *- 
algebras. Mohammad, N.; Verjovsky, A. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1991. 9p. Order Number 
DE92603600. Source: OSTI; NTIS (US Sales Only); INIS. 

An inner product is defined on a commutative *-semisimple sep- 
arable Frechet Q Imc *-algebra A and the resultant space Am is 
shown to be a topological *-algebra. It is also proved that every 
maximal ideal M of A is Am -closed and thus A can be decom- 
posed into A = M + MPependicular Further, it is shown that a norm 
can be defined on A which makes it into a pre C* -algebra. A com- 
pleteness criterion for Am is established. (author). 10 refs. 


2382 (IC-91/219) A differential equation of the transverse 
motion of an isotropic sandwich plate. Zhang Faxiang. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1991. 5p. 
Order Number DE92603601. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A differential equation which describes the transverse motion of 
an isotropic sandwich plate undergoing free vibrations is derived. 
The derivation is based on smali-deflection theory and several fea- 
sible assumptions are made for isotropic sandwich material. The 
method of superposing bending deflections and deflection due to 
transverse shear is used. (author). 2 refs, 3 figs. 


2383 (IC—91/228) On the left ideal in the universal en- 
veloping algebra of a Lie group generated by a complex Lie 
subalgebra. Tirao, J. international Centre for Theoretical Physics, 
Trieste (Italy). Aug 1991. 12p. Order Number DE92603602. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Let Gp be connected Lie group with Lie algebra gp and let h be 
a Lie subalgebra of the complexification g of go. Let C*(Go)" be 
the annihilator of h in C*(Go) and let A = A(C™(Go)") be the an- 
nihilator of C°(Go)" in the universal enveloping algebra U(g) of g. 
We discuss when A is equal to the left ideal of U(g) generated by 
h. In particular if G is a complexification of Gp and h is the Lie al- 
gebra of a closed connected subgroup H of G we establish that 
A(O(G)") = U(g)h if and only if G/H has many holomorphic func- 
tions. This is the case if G/H is a quasi-affine variety. From this we 
get that if H is a unipotent subgroup of G or if G and H are reduc- 
tive groups then A(C*(Go)") = U(g)h. (author). 10 rets. 


2384 (IC-91/230) Remarks on the E-invariant and the 
Casson invariant. Seade, J. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1991. 11p. Order Number 
DE92603603. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work a framed manifold means a pair (M,F) consisting of 
a closed C™, stably parallelizable manifold M, together with a trivi- 
alization F of its stable tangent bundle. The purpose of this work is 
to understand and determine in higher dimensions the invariant 
h(M,F) appearing in connection with the Adams e-invariants. 28 
refs. 


2385 (IC-91/231) Extending valuations in division alge- 
bras. Mahdavi Hezavehi, M. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1991. 6p. Order Number DE92603604. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Let D be a finite dimensional F-central division algebra and v a 
(Krull) valuation on F. Denote by V the matrix valuation on F ex- 
tending v. It is shown that the following statements are equivalent: 
(a) v extends to a valuation on D, (b) V defines a valuation on 
each K,, where K, is the image of K under the regular matrix rep- 
resentation p, and K is a finite dimensional F-division subalgebra 
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with F is included in K is included in D, (c) v has a unique exten- 
sion to each finite dimensional F-division subalgebra K with F is 
included in K is included in D. A generalization of the above result 
is also given in terms of matrix valuations. (author). 8 refs. 


2386 (IC—-91/235) An isomorphism for algebra of distribu- 
tions with compact support on Lie groups. El-Hussein, K. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1991. 21p. (In French). Order Number DE92603605. Source: 
OSTI; NTIS (US Sales Only); INIS. 

H, L is an element of IN) be a finite sequence of 
abelian connected Lie Groups, G_ = H, G; Gigi xpiatHiann (0 <i < L 
- 1) and G = Gox oH the Lie groups which are the semi-direct 
product of G, by H-i (0 < i < L), where p, : H; — Aut(G)) is a 
group homomorphism (0 < i < L). Let G-tilde = H x H, x...xHp be 
the Lie group of the direct product of H, H,,..., and Ho and let «’(G- 
tilde) the Topological vector space of all distributions with compact 
support on G-tilde. In this paper, we prove that there is a structure 
of algebra on «¢’(G-tilde) such that the algebra (convolution) of all 
distributions with compact support on G is isomorphic onto «’'(G- 
tilde). (author). 7 refs. 


2387 (IC—91/239) The index of a vector field under blow 
ups. Seade, J. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1991. 14p. Order Number DE92603606. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A useful technique when studying the behaviour of holomorphic 
vector fields around their isolated singularities is that of blowing up 
the singular points. On the other hand, the most basic invariant of 
a vector field with isolated singularities is its local index, as defined 
by Poincare and Hopf. It is thus natural to ask how does the index 
of a vector field behaves under blowing ups? The purpose of this 
work is to study and answer this question, by taking a rather gen- 
eral point of view and bearing in mind that complex manifolds have 
a powerful birational invariant, the Todd genus. 20 refs. 


2388 (IFT-P—021/91) Parameters to describe the H-bond 
in DNA. Drigo Filho, E. (UNESP, Sao Jose do Rio Preto, SP 
(Brazil). Inst. de Biociencias, Letras e Ciencias Exatas); Ruggiero, 
J.R. Instituto de Fisica Teorica (IFT), Sao Paulo, SP (Brazil). 1991. 
9p. Order Number DE92603635. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We analyze the parameters present in the Morse potential and 
van Zandt potential to describe the hydrogen bonds in DNA using 
the quasi-continuum model to the low-frequency vibration modes. 
(author). 


2389 (INIS-mf-12970, pp. 17) Mesoscopic quantum 
effects. Kuchar, F. (Vienna Univ. (Austria). Inst. fuer Festkoerper- 
physik). Graz Univ. (Austria). 1991. 188p. (in German). 
(CONF-9109251—: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. SOLIDS/electrons; COHER- 
ENCE LENGTH; ELECTRIC CONDUCTIVITY; QUANTUM 
MECHANICS; SOLIDS; ELECTRONS 


2390 (INIS-mf-12970, pp. 72) Quantum gravitation on a 
lattice in four dimensions. Beirl, W. (Technische Univ., Vienna 
(Austria). Inst. fuer Experimentelle Kernphysik); Gerstenmayer, E.; 
Faber, M.; Markum, H. Graz Univ. (Austria). 1991. 188p. (in Ger- 
man). (CONF-9109251-: 41. annual convention of the Austrian 
Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 
41st Annual convention of the Austrian physical society, September 
23rd to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. GRAVITATION/Iattice field 
theory; GRAVITATION; MONTE CARLO METHOD; REGGE CAL- 
CULUS 


2391 (ISN-90-43) On the relativistic extended Thomas- 
Fermi method. Centelles, M. (Barcelona Univ. (ES). Dept. de 
Fisica Teorica); Vinas, X.; Barranco, M.; Schuck, P. Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires. 1990. 10p. 
(CONF-9004220—: International workshop on nuclear dynamics, 


Elba (Italy), 2-7 Apr 1990). Order Number DE92716444. Source: 
OSTI; NTIS (US Sales Only). 

We have derived the semiclassical relativistic energy functional 
for a set of fermions moving in the mean field arising from scalar 
and vector fields, including up to A*® corrective terms. The method 
is applied to a relativistic harmonic oscillator model for which the 
semiclassical result can be compared with the exact solution of the 
Dirac equation. 


2392 (LAL-RT-91-05) Calculation by a mixed finite ele- 
ment method of the eigenmodes of a 3D resonant cavity. 
Touze, F.; Le Meur, G. Paris-11 Univ., 91 - Orsay (France). Lab. 
de l’'Accelerateur Lineaire. Feb 1991. 4p. (In French). Order Num- 
ber DE92730053. Source: OSTI; NTIS (US Sales Only). 

The eigenmodes of a metallic wall cavity are calculated. The 
assumptions concerning the structure are: the existence of a sym- 
metry plane, the perfect conductivity of the wall outside the 
symmetry plane. By using harmonic Maxwell equations and the 
Hilbert space, a variational equation is obtained. The tetrahedric 
mixed finite element method is then applied to the variational equa- 
tion. 


2393 (LA-UR-91-3380) Survey of zeros of 3j and 6j coeffi- 
cients by Diophantine equation methods. Louck, J.D. Los 
Alamos National Lab., NM (United States). [1991]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9109250—2: International sympoisum group 
theory and special symmetries in nuclear physics, Ann Arbor, Ml 
(United States), 19-21 Sep 1991). Order Number DE92002543. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The general polynomials whose positive integer solutions deter- 
mine all nontrivial zeros of 3) and 6j coefficients are given. The 
determination of weight-1 and weight-2 zeros from classical Dio- 
phantine equations is reviewed. 25 refs. 


2394 (NBI-HE-91-17) Entropy estimate in three- 
dimensional simplicial quantum gravity. Ambjoern, J.; Varsted, 
S. Niels Bohr Inst., Copenhagen (Denmark). Apr 1991. 13p. Order 
Number DE92601608. Source: OSTI; NTIS (US Sales Only); INIS. 

We give an estimate of the number of simplicial 3d manifolds as 
a function of the number N of tetrahedrons used to built the mani- 
folds. By use of a new Monte Carlo method for generating these 
manifolds we provide evidence that the number is exponentially 
bounded if the topology of the manifold is restricted to that of S°. 
(orig.). 


2395 (NORDITA-91/23-S(prepr.)) Fluctuations in a Levy 
flight gas. Fogedby, H.C. (Aarhus Univ. (Denmark). Inst. of 
Physics); Bohr, T.; Jensen, H.J. Nordisk Inst. for Teoretisk Fysik 
(NORDITA), Copenhagen (Denmark). 1991. 18p. Order Number 
DE92601593. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the density fluctuations of an ideal Brownian gas of 
particles performing Levy flights characterized by the index f. We 
find that the fluctuations scale as AN(t)«t", where the Hurst expo- 
nent H locks onto the universal value 1/4 for Levy flights with a 
finite root mean square range (f>2). For Levy flights with a finite 
mean range but infinite root mean square range (1<f<2) the Hurst 
exponent H=1/2f. For infinite range Levy flights (f<1) the Hurst 
exponent locks onto the value 1/2. The corresponding power spec- 
trum scales with an exponent 1+2H, independent of dimension. 
(orig.). 


2396 
cle accelerator. Costella, John. Melbourne Univ., Parkville 
(Australia). School of Physics. 28 Dec 1990. 14p. Order Number 
DE92603636. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown how the Aharonov-Bohm (AB) effect, as displayed 
conclusively in the experiment of Tonomura et. al., is calculated in 
classical electrodynamics. Comparison with the quantum prediction 
yields several new fundamental principles. It is also suggested that 
the properties of the AB effect may allow its use as a versatile par- 
ticle accelerator. 14 refs. 


(UM-P-91/05) The Aharonov-Bohm effect as a parti- 


2397 (UM-P-91/35) A new formulation of the theory of 
tachyons. Part Il: Tachyon electrodynamics. Dawe, R.L.; Hines, 
K.C. Melbourne Univ., Parkville (Australia). School of Physics. Jun 
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1991. 107p. Order Number DE92603637. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A new formulation of the theory of tachyons using the same two 
postulates as in Special Relativity is applied to electrodynamics. 
Use is made of a ‘switching principle’ to show how tachyons auto- 
matically obey the law of conservation of electric charge in any 
inertial reference frame, even though the observed electric charge 
is not any invariant for tachyons. Tachyonic transformations of elec- 
tromagnetic fields E, B, D, H, P and M are rigorously derived from 
Maxwell's equations and are shown to be the same as for brady- 
onic transformations. Tachyonic transformations of current and 
charge densities and scalar and vector potentials are also derived 
and discussed. Further examples include calculations of the mag- 
netic dipole moment of a tachyonic current loop and of the speed 
of light in a tachyonic dielectric. Constitutive equations for a tachy- 
onic dielectric are also given. The Lagrangian and Hamiltonian for 
charged tachyons are discussed, as well as generic tachyonic 
transformations. 51 refs., 15 figs. 


2398 (UM-P-91/45) On quantization, the generalised 
Schroedinger equation and classical mechanics. Jones, K.R.W. 
Melbourne Univ., Parkville (Australia). School of Physics. 5 Jun 
1991. 8p. Order Number DE92603638. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A w-dependent linear functional operator, was defined, which 
solves the problem of quantization in non-relativistic quantum me- 
chanics. Weyl ordering is implemented automatically and permits 
derivation of many of the quantum to classical correspondences. 
The parameter A presents a natural C* deformation of the 
dynamical structure of quantum mechanics via a non-linear integro- 
differential ‘Generalised Schroedinger Equation’, admitting an 
infinite family of soliton solutions. All these solutions are presented 
and it is shown that this equation gives an exact dynamic and 
energetic reproduction of classical mechanics with the correct mea- 
surement theoretic limit. 23 refs. 


2399 (WIS-PH-89/72) Applications of the EPR effect in 
the particle physics correlated decays of kaon and b-meson 
pairs with CP violation. Lipkin, H. J. Weizmann Inst. of Science, 
Rehovoth (israel). Dept. of Physics. Nov 1989. 9p. Order Number 
DE92603639. Source: OSTI; NTIS (US Sales Only); INIS. 

The Einstein-Podolsky-Rosen effect arises in particle physics 
when pairs of neutral K, D or B mesons are created in a definite 
quantum state, and the decays of the two mesons are correlated. 
Choosing the decay mode to be detected for one of the two 
mesons creates a ‘polarized beam’ on the other side which has in- 
teresting and usfull properties. Application to nvestigations of CP 
violation are discussed. (author). 


2400 (WIS-PH-91/02) How to escape a sawtooth. Troll, G. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Nuclear 
Physics. Jan 1991. 62p. Order Number DE92603621. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We discuss a 2-parameter family of truncated sawteeth serving 
as a simple scattering model which shows a transition from a regu- 
lar to chaotic dynamics. The transition arises as a homoclinic 
bifurcation of an atypical (‘cut-off’) type in phase space and as a 
breaking of symmetry in a symbolic dynamics. (author). 
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2401 (AEA-FUS—101) Study of the effect of plasma shape 
on accessibility of the second stability regime. Ohjin Kwon; 
Hender, T.C. AEA Fusion, Culham (United Kingdom). [1991]. 15p. 
Order Number DE92601814. Source: OSTI; NTIS (US Sales Only); 
INIS. 


The effect of the plasma shape on the accessibility of the 
second stability regime is studied numerically. It is shown that de- 
pending on the edge q-value, certain ranges of boundary shapes 
allow access to the second ballooning stable regime by control of 
the current profile. The q-profile used in these sequences are ide- 
ally and resistively stable for low-n fixed boundary modes including 
infernal modes. A tight-fitting, conducting wall is needed to stabilize 
the n = 1 ideal modes for certain boundary shapes. (Author). 


2402 (ANLU/CP-72944) Bootstrap and fast wave current 
drive for tokamak reactors. Ehst, D.A. Argonne National Lab. IL 
(United States). Sep 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract W-31109-ENG-38. 
(CONF-9109200-3: International workshop on fast wave current 
drive in reactor scale tokamaks synergy and complementarity with 
LHCD and ECRH, Cadarache (France), 23-25 Sep 1991). Order 
Number DE92001981. Source: OSTI; NTIS; INIS; GPO Dep. ° 

Using the multi-species neoclassical treatment of Hirshman and 
Sigmar we study steady state bootstrap equilibria with seed 
currents provided by low frequency (ICRF) fast waves and with ad- 
ditional surface current density driven by lower hybrid waves. This 
study applies to reactor plasmas of arbitrary aspect ratio. IN one 
limit the bootstrap component can supply nearly the total equilib- 
rium current with minimal driving power (< 20 MW). However, for 
larger total currents considerable driving power is required (for 
ITER: lp = 18 MA needs Pew = 15 MW, P.y, = 75 MW). A compu- 
tational survey of bootstrap fraction and current drive efficiency is 
presented. 11 refs., 8 figs. 


2403 (CTH-IEFT-PP—1991-04) Impurity effects on 1-mode 


stability and transport. Froejdh, M.; Liljestroem, M.; Nordman, H 
Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Electro- 
magnetic Field Theory and Plasma Physics. [1991]. 23p. Order 
Number DE92601839. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of an impurity ion species on the stability of the 
toroidal ion temperature gradient driven mode (nj-mode) is investi- 
gated together with the scaling properties of the corresponding 


quasi-linear transport coefficients. The impurities are found to have 
a stabilizing influence on the nj-mode for quite general conditions 
on the field curvature, pressure gradient and charge number. How- 
ever, new impurity driven instabilities are introduced also below the 
pure nj-mode stability threshold. The ion energy transport is re- 
duced in the presence of impurities and the direction of the ion 
particle transport is mainly determined by the shape of the impurity 
density profile in relation to the background ion profile. With a 
peaked impurity profile in the tokamak center, the impurity flow is 
usually directed towards the edge and the main ion flow is re- 
versed due to ambipolarity. (au). 


2404 (DOE/ER/51124-T3) High beta and second stability 
region transport and stability analysis: Technical progress re- 
port. Grumman Aerospace Corp., Princeton, NJ (United States). 
Corporate Research Center. 5 Sep 1991. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER51124. Order Number DE92001803. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This document describes ideal and resistive MHD studies of 
high-beta plasmas and of the second stability region. Significant 
progress is reported on the resistive stability properties of high 
beta poloidal “supershot” discharges. For these studies initial pro- 
files were taken from the TRANSP code which is used extensively 
to analyze experimental data. When an ad hoc method of remov- 
ing the finite pressure stabilization of tearing modes is implemented 
it is shown that there is substantial agreement between MHD 
stability computation and experiment. In particular, the mode struc- 
tures observed experimentally are consistent with the predictions of 
the resistive MHD model. We also report on resistive stability near 
the transition to the second region in TFTR. Tearing modes associ- 
ated with a nearby infernal mode may explain the increase in MHD 
activity seen in high beta supershots and which impede the realiza- 
tion of Q~1. We also report on a collaborative study with PPPL 
involving sawtooth stabilization with ICRF. 


2405 (DOE/ER/53199-T2) Studies of plasme transport: 
Annual summary of progress, December 1990—July 1991. 
Malmberg, J.H.; O'Neil, T.M.; Driscoll, C.F. California Univ., San 
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Diego. La Jolla. CA (United States). Dept. of Physics. 22 Jul 1991. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-85ER53199. Order Number DE92002782. Source: 
OSTI: NTIS; INIS: GPO Dep. 

This report discusses the charge-coupled device camera and 
other plasma diagnostic equipment used to measure plasma den- 
sity and other plasma properties. (LSP) 


2406 (DOE/ER/53255—-1) Hot electron confinement in a 
microwave heated spindle cusp: Final report, September 1, 
1987-August 31, 1990. Prelas, M.A. Missouri Univ., Columbia, 
MO (United States). Aug 1991. 13p. Sponsored by USDOE. Wash- 
ington, DC (United States). DOE Contract FG02-87ER53255. 
Order Number DE92000946. Source: OSTI; NTIS: INIS; GPO Dep. 
The Plasma Research Laboratory at the University of Missouri- 
Columbia was established with awards from the McDonnel Douglas 
Foundation, ARMCO, Union Electric, Black and Vetch, Kansas City 
Power and Light, the National Science Foundation, and DOE. The 
Plasma Research Lab's major effort is the Missouri Magnetic Mirror 
(MMM or M°) Project. The technical goals of MMM have been (1) 
Diagnostic Development, (2) Plasma Physics in the Cusp geome- 
try, (3) plasma-wall interactions, (4) impurity effects in a 
steady-state plasma, and (5) Development of Diagnostics for use 
in harsh plasma processing environments. The other major goal of 
MMM has remained providing a facility for hands-on training in ex- 
perimental plasma physics. The major experimental facility of MMM 
is the MMM Modified Experiment (M4X). Other research efforts in 
the Plasma Research Laboratory include small efforts in cold fu- 
sion, toroidal magnetic confinement, and inertial confinement and a 
potentially major effort in direct conversion of nuclear energy. 


2407 (DOE/ER/53280-T3) Finite 6 and nonlocal calcula- 
tion of collisionless and dissipative drift instabilities: Annual 
performance report for a program of FRC theory research. 
Krall, N.A. Krall Associates, Del Mar, CA (United States). 8 Apr 
1991. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG03-88ER53280. (KA-91-08). Order Num- 
ber DE92001928. Source: OSTI; NTIS; INIS; GPO Dep. 
Collisionless and dissipative drift waves, driven by gradients in 
the plasma density and/or temperatures, are believed to dominate 
or at least influence the transport properties of a variety of plasma 
confinement devices. In a study begun in reference to transport in 
the Field Reversed Configuration (FRC), we have developed a the- 
ory of these waves in a high 6 plasma, including the effect of 
perturbed flow in the direction of the plasma density. This study 
was a natural extension of previous calculations; the G = 1 nature 
of the FRC makes a proper treatment of high 6 effects vital to an 
understanding of that device. In the course of this study we have 
obtained a comprehensive dispersion relation which shows clearly 
how the numerical dissipative drift wave instabilities evolve in 
wavenumber as § increases. A major finding from this is that the 
effect of finite 6 begins to dominate long before 6 — 1; the expan- 
sion parameter is Sf(k, aj, K, w, L,) where f can be substantially 
greater than 1, depending on the wavenumber of the wave parallel 
to the magnetic field (K), the wavenumber parallel to the particle 
drifts (k), the wave frequency (w), the strength of the density gradi- 
ent (L,), and the ion gyroradius (a;). The fact that finite 6 effects 
can onset for quite small 6 make this study applicable to confine- 
ment schemes such as tokamak in which 6 ~ 1-10% in addition to 
the natural application to the FRC. A second surprising fact from 
the study was that including finite 8 could result in a compressional 
flow in the direction of the density gradient, and also a perturbed 
electric field in that direction, which changes the perturbed orbits. 


2408 (DOE/ER/53296—-1) Application of optical fluctuation 
diagnostics to transport studies in high temperature tokamak 
plasmas: Progress report, April 1990-May 1991. Fonck, R.J. 
Wisconsin Univ., Madison, WI (United States). Dept. of Nuclear 
Engineering and Engineering Physics. [1991]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
89ER53296. Order Number DE92001718. Source: OSTI; NTIS; 
INIS; GPO Dep. 

First data was obtained from the TFTR BES system in May 
1990, after the prototype 4-channel system with photomultiplier de- 
tectors from PBX-M was transferred to the TFTR Hot Cell. The 
system was expanded to 16 spatial channels during the Summer 


1990 run period. and data of interest was obtained near the end of 
the run in October 1990. The most attention has been given to a 
radial profile data set obtained for an L-mode plasma condition in 
TFTR, where we characterized the nature of the long-wavelength 
turbulence seen by the BES diagnostic. We summarize here high- 
lights of the initial run with BES or TFTR. We also give a progress 
report on support activities at UW. 


2409 (DOE/ER/54109-T2) Beam and viewing dump posi- 
tioning inside TFTR for CTS alpha-particle diagnostics: 
[Progress report]. Rhee, D.Y. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Plasma Fusion Center); Woskov, P.P.; 
Ellis, R.: Park. H. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Plasma Fusion Center. 15 Jul 1991. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-91ER54109. (PFC/RR-91-12). Order Number DE92002784. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A collective Thomson scattering (CTS) diagnostic system for lo- 
calized measurement of energetic ions is being developed for 
TFTR. This system will use a 200KW, 56GHz gyrotron and a sen- 
sitive heterodyne receiver. In addition, a key element of this 
system will be beam and viewing dumps which are needed to mini- 
mize detection of stray gyrotron and ECE background radiation by 
the receiver system. It is the purpose of this study to determine the 
size and location of these dumps inside TFTR taking into account 
beam refraction and launch and receiver antenna optics scanning. 
The beam dump must cover all the area in the vacuum chamber 
where the beam is expected to impinge, and the viewing dump 
must cover all the areas within the direct line of sight of the re- 
ceiver antenna. The beam launch system and the receiver antenna 
are to be placed nearly symmetrically above and below the mid- 
plane of the tokamak vacuum vessel, respectively. The beam 
dump is to be placed at the bottom inside of the vacuum vessel to 
absorb the gyrotron beam which will be launched from a top port. 
The viewing dump is expected to be placed symmetrically at the 
top inside of the vacuum vessel, and therefore a detailed analysis 
of only the beam dump is required here. 5 refs., 7 figs., 1 tab. 


2410 (DOE/ET/51013-T244) Study of ICRF wave propaga- 
tion and plasma coupling efficiency in a linear magnetic mirror 
device. Peng, S._Y. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Plasma Fusion Center. Jul 1991. 337p. Sponsored 
by National Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC02-78ET51013. (PFC/RR-99-11). 
Order Number DE92002787. Source: OSTI; NTIS; INIS; GPO Dep. 

lon Cyclotron Range of Frequency (ICRF) wave propagation in 
an inhomogeneous axial magnetic field in a cylindrical plasma- 
vacuum system has historically been inadequately modelled. 
Previous works either sacrifice the cylindrical geometry in favor of 
a simpler slab geometry, concentrate on the resonance region, use 
a single mode to represent the entire field structure, or examine 
only radial propagation. This thesis performs both analytical and 
computational studies to model the ICRF wave-plasma coupling 
and propagation problem. Experimental analysis is also conducted 
to compare experimental results with theoretical predictions. Both 
theoretical as well as experimental analysis are undertaken as part 
of the thesis. The theoretical studies simulate the propagation of 
ICRF waves in an axially inhomogeneous magnetic field and in 
cylindrical geometry. Two theoretical analysis are undertaken - an 
analytical study and a computational study. The analytical study 
treats the inhomogeneous magnetic field by transforming the (r,z) 
coordinate into another coordinate system (p,€) that allows the so- 
lution of the fields with much simpler boundaries. The plasma fields 
are then Fourier transformed into two coupled convolution-integral 
equations which are then differenced and solved for both the per- 
pendicular mode number a as well as the complete EM fields. The 
computational study involves a multiple eigenmode computational 
analysis of the fields that exist within the plasma-vacuum system. 
The inhomogeneous axial field is treated by dividing the geometry 
into a series of transverse axial slices and using a constant dielec- 
tric tensor in each individual slice. The slices are then connected 
by longitudinal boundary conditions. 


2411 (DOE/ET/53088—-499) Continuum damping of low-n 
toroidicity-induced shear Alfven eigenmodes. Berk, H.L.; Van 
Dam, J.W.; Guo, Z.; Lindberg, D.M. Texas Univ., Austin, TX 
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(United States). Inst. for Fusion Studies. Sep 1991. 89p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FGO5-80ET53088. (IFSR-499). Order Number DE92002780. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of resonant continuum damping is investigated for the 
low-mode-number, toroidicity-induced, global shear Alfven eigen- 
modes, which can be self-excited by energetic circulating alpha 
particles in an ignited tokamak plasma. Resonant interaction with 
the shear Alfven continuum is possible for these eigenmodes, 
especially near the plasma periphery, leading to significant dissipa- 
tion, which is typically larger than direct bulk plasma dissipation 
rates. Two perturbation methods are developed for obtaining the 
Alfven resonance damping rate from the ideal fluid zeroth-order 
shear Alfven eigenvalue and eigenfunction. In both methods the 
real part of the frequency is estimated to zeroth order, and the 
imaginary part, which includes the damping rate, is then obtained 
by perturbation theory. One method, which is applicable when the 
eigenfunction is nearly real, can readily be incorporated into 
general MHD codes. in the second method, the zeroth-order eigen- 
functions may be complex; however, the application of this method 
to general MHD codes needs more detailed development. Also, an 
analytical estimate is found for the next-order real frequency shift 
of the fluid global Alfven mode. Analytical and numerical studies of 
this continuum damping effect indicate that it can substantially re- 
duce the alpha particle-induced growth rate. Thus, either it is 
possible to prevent instability, or if unstable, to use the Alfven reso- 
nance damping to estimate the saturation amplitude level predicted 
from quasilinear theory. 44 refs., 13 figs., 1 tab. 


2412 (EUR-CEA-FC—1357) Thermodynamic theory of 
transport in magnetized plasmas. Misguich, J.H. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee); Balescu, R. Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Dept. de Recherches sur la Fusion Controlee. Oct 1990. 320p. 
Source: OSTI; NTIS (US Sales Only). 

Transport laws relating thermodynamic flows to forces by means 
of transport coefficients in a magnetized plasma are derived here 
from basic plasmadynamics and nonequilibrium thermodynamics. 
Macroscopic balance equations are derived in the first part, taking 
into account the energy of relative diffusion between species in an 
exact way. The resulting plasmadynamical equations appear to be 
more general than the usual ones. In the second part, the particu- 
lar features of a two-temperature diffusing plasma are taken into 
account in deriving the balance equation for the entropy density, 
the differences with thermodynamics of neutral fluid mixtures or 
metals are explained. The general expressions obtained for the en- 
tropy production rate are used in part Ill to derive transport laws. 
Onsager symmetry relations are applied to interrelate crossed 
transport coefficients. Basic transport coefficients are the electrical 
conductivity, the thermo-electric coefficient, along with the thermal 
conductivities and the viscosities for each species. The slight differ- 
ence between thermo-electric effect and thermo-diffusion is 
explained. An important resistive thermo-electric effect appears 
which describes crossed transport coefficients between thermal and 
electric flows. Because of the anisotropy introduced by the mag- 
netic field, the transport coefficients are tensors, with non diagonal 
elements associated with the Hall, Nernst and Ettinghausen effects 
in the plasma. The field geometry and applications to several 
particular cases are treated explicitly in part IV, namely the neo- 
classical transport laws. The Ettinghausen effect appears to play 
an important role in the transport laws for radial electron heat flow 
and particle flow in confined plasmas. Practical prescriptions are 
given to apply the Onsager symmetry relations in a correct way. 


2413 (EUR-CEA-FC—1404) Description and use of the 
SOS Plabord code. Morera, J.P.; Samain, A.; Capes, H.; Ghen- 
drih, P. Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. Sep 1990. 11p. (in French). 
Source: OSTI; NTIS (US Sales Only). 

The SOS Plabord code calculates the local steady states at the 
plasma edge. Plasma impurities and neutral particles freed from 
the wall are “included in the calculations. The coordinates of the 


two axes that limit the plasma edge layer are defined in the pro- 
gram. Three sorts of ions and electrons are considered. The 
physical parameters, the equations and the boundary conditions 
are given. The method chosen for solving the nonlinear differential 
equations and the computer program are presented 


2414 (EUR-CEA-FC—1405) Current drive using lower hy- 
brid and fast magnetosonic waves in large tokamaks. Rax, 
J.M.; Becoulet, A.; Moreau, D.; Gambier, D.; Samain, A. Associa- 
tion Euratom-CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. Aug 1990. 20p. (CONF-900807-: Joint Varenna- 
Lausanne international workshop on theory of fusion plasmas, 
Varenna (Italy), 27-31 Aug 1990). Source: OSTI; NTIS (US Sales 
Only). 

Basic physical principles of lower hybrid and fast magnetosonic 
current drive in large tokamaks are reviewed and compared. Re- 
cent theoretical results on fast magnetosonic  stochasticity 
threshold, non local current response and toroidal spectral broad- 
ening are reported. 


2415 (EUR-CEA-FC—1408) Plasma Physics and Controlled 
Nuclear Fusion Research. Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. 1990. 34p. 
(CONF-901025—: 13. international conference on plasma physics 
and controlled nuclear fusion research, Washington, DC (United 
States), 1-6 Oct 1990). Source: OSTI; NTIS (US Sales Only). 
Separate abstracts were prepared for the 3 papers in this report. 


2416 (EUR-CEA-FC—1408, pp. 1-11) Analysis of fast wave 
current drive in reactor scale tokamaks through Hamiltonian 
theory. Becoulet, A. (Association EURATOM-CEA, Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(FR). Dept. de Recherches sur la Fusion Controlee); Moreau, D.; 
Gambier, D.J.; Rax, J.M.; Samain, A. Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
1990. Contract no JJO/9001. (CONF-901025-: 13. international 
conference on plasma physics and controlled nuclear fusion re- 
search, Washington, DC (United States), 1-6 Oct 1990). In Plasma 
Physics and Controlled Nuclear Fusion Research. 34p. Order 
Number DE92716545. Source: OSTI; NTIS (US Sales Only). 

The Hamiltonian formalism is used to analyse the direct resonant 
interaction between the fast magnetosonic wave and the passing 
electrons in a Tokamak. The regions in phase space where quasi- 
linear diffusion applies are deduced from a stochasticity criterion. A 
singular behaviour of rational-q surfaces is found and the implica- 
tions on the FWCD scenario in a reactor are discussed. 


2417 (EUR-CEA-FC—1410) Radiation scattering back to 
the plasma by the tokamak inner wail in the energy range 
50-500 keV during lower hybrid current drive. Peysson, Y. As- 
sociation Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee. Oct 1990. 84p. Source: OSTI; NTIS (US Sales 
Only). 

We describe the wall reflectivity by the ratio between the number 
of photons emerging from the wall and the number entering - and 
determine the proportion of the reflected contribution to the de- 
tected radiations. Various emission profiles and plasma positions in 
the tokamak chamber have been considered. The contribution of 
multiple reflections has also be investigated. The wall reflectivity 
can lead to spurious conclusions for a peaked radial profile in the 
vicinity of the plasma edge. The next step is devoted to the resolu- 
tion of the radiation transport equation in solid matter. As an 
heterogeneous medium is considered - carbon tiles brazed on an 
iron bulk -, the solution is determined by a numerical Monte-Carlo 
method. The reflectivity is greatly enhanced by a carbon layer 
between 50 keV and 150 keV, even for a thickness of one cen- 
timeter. The reflectivity is then nearly independent of the energy of 
the entering photons up to 500 KeV, and lies between 0.15 and 
0.4 from a perpendicular to a nearly tangential incidence. Angular 
corrections have also been considered. Finally, a fully description 
of the X-ray reflectivity in the high energy range has been per- 
formed, taking account of the toroidal geometry and the exact 
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solution of the radiation transport equation. Comparison between 
theoretical and experimental results obtained with the Tore-Supra 
high energy X-ray spectrometer has been done. A strong reflectiv- 
ity effect is observed for the more peripheral line of sight when the 
plasma emission profile is peaked. There is a good agreement for 
the total number of detected photons with an energy greater than 
100 keV The measured energy spectrum lies up to 200 keV when 
the photon energy spectrum of the plasma determined from the 
central chords extends up to 500 keV. A procedure to determine 
the energy threshold above which the photon energy spectrum is 
free of the reflected contribution is proposed. 


2418 (GA-A-20653) Non-linear instability of Dill-D to error 
fields. La Haye, R.J.; Scoville, J.T. General Atomics, San Diego, 
CA (United States). Oct 1991. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-9109252-2: IAEA technical committee meeting on the 
avoidance and control of tokamak disruptions, Abindgon (United 
Kingdom), 10-12 Sep 1991). Order Number DE92002479. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Otherwise stable DIill-D discharges can become nonlinearly un- 
stable to locked modes and disrupt when subjected to resonant m 
= 2, n = 1 error field caused by irregular poloidal field coils, i.e. 
intrinsic field errors. Instability is observed in DIll-D when the mag- 
nitude of the radial component of the m = 2, n = 1 error field with 
respect to the toroidal field is B,o;/By of about 1.7 x 10-*. The 
locked modes triggered by an external error field are aligned with 
the static error field and the plasma fluid rotation ceases as a re- 
sult of the growth of the mode. The triggered locked modes are the 
precursors of the subsequent plasma disruption. The use of an “n 
= 1 coil” to partially cancel intrinsic errors, or to increase them, 
results in a significantly expanded, or reduced, stable operating pa- 
rameter space. Precise error fied measurements have allowed the 
design of an improved correction coil for DIlI-D, the “C-coil”, which 
could further cancel error fields and help to avoid disruptive locked 
modes. 6 refs., 4 figs. 


2419 (GA-A-20688) Direct electron heating by 60 MHz 
fast waves on DIill-D. Petty, C.C. (General Atomics, San Diego, 
CA (United States)); Pinsker, R.I.; Mayberry, M.J.; Chiu, S.C.; 
Luce, T.C.; Prater, R.; Porkolab, M.; Bonoli, P.T.; de Haas, J.C.M.; 
James, R.A.; Baity, F.W.; Goulding, R.H.; Hoffman, D.J. General 
Atomics, San Diego, CA (United States). Oct 1991. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ;AC02-78ET51013 ;AC05-840R21400. (CONF- 
910869-22: 9. topical conference on radio frequency power in 
plasmas, Charleston, SC (United States), 19-21 Aug 1991). Order 
Number DE92002859. Source: OSTI; NTIS; INIS; GPO Dep. 

Efficient direct electron heating by fast waves has been observed 
on the Dill-D tokamak. A four strap antenna with (0,7,0,7) phasing 
launched up to 1.6 MW of fast wave power with |n)| = 11. This 
|ny| is suitable for strong electron interaction in ohmic target plas- 
mas (Te < 2 keV). lon cyclotron absorption was minimized by 
keeping the hydrogen fraction low (<3%) in deuterium discharges 
and by operating at high ion cyclotron harmonics (w = 4Q,, = 8Q5 
at 1T). The fast wave electron heating was weak for central elec- 
tron temperatures below 1 keV, but improved substantially with 
increasing Te. Although linear theory predicts a strong inverse 
magnetic field scaling of the first pass absorption, the measured 
fast-wave heating efficiency was independent of magnetic field. 
Multiple pass absorption of the fast waves appears to be occurring 
since at 2.1 T nearly 100% efficient plasma heating is observed 
while the calculated first pass absorption is 6% to 8%. The central 
electron temperature during fast wave heating also increased with 
magnetic field. The improved electron heating at higher magnetic 
fields may be due in part to a peaking of the ohmic plasma current 
and the ohmic electron temperature profiles. Centrally peaked de- 
position profiles were measured by modulating the fast wave power 
at 10 Hz and observing the local electron temperature response 
across the plasma. 11 refs., 10 figs. 


2420 (GA-A-20691) Modeling of fast wave current drive 
experiments on DIll-D. Luce, T.C.; Chiu, S.C.; Harvey, R.W.; 
Mayberry, M.J.; Petty, C.C.; Pinsker, R.I.; Prater, R.; Tsunoda, S.1. 
General Atomics, San Diego, CA (United States). Sep 1991. 5p. 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-89ER51114. (CONF-910869-23: 9. topical confer- 
ence on radio frequency power in plasmas, Charleston, SC (United 
States), 19-21 Aug 1991). Order Number DE92002857. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Modeling of fast wave current drive experiments for D3-D has 
been improved to include calculation of target temperature profiles 
consistent with the D3-D database and more accurate modeling of 
the launched spectrum. The calculations indicate that a measur- 
able current will be driven by fast wave in the near-term (30-200 
kA). Modeling of the long-range goal of 2 MA non-inductive at high 
B indicates the proposed 18 MW of rf power will be adequate. The 
optimum frequency for the intermediate scenario is 120 MHz; this 
frequency selection is also adequate for the long-term goals. 8 
rets., 2 figs., 2 tabs. 


2421 (IC—91/69) The structure of MFD shock waves in a 
model of plasma. Hesaaraki, M. International Centre for Theoreti- 
cal Physics, Trieste (Italy). May 1991. 27p. Order Number 
DE92603866. Source: OSTI; NTIS (US Sales Only); INIS. 

The question of the existence of structure of shock waves in the 
case of rectilinear, purely transverse magnetic fields in MFD 
plasma is described by Germain; and a proof of existence for the 
case of neglecting viscosity and heat conduction are given. The 
mathematical question is stated in terms of a four-dimensional sys- 
tem of ordinary differential equations which depends on four 
viscosity parameters. These equations admit two rest points, inde- 
pendent of viscosity parameters. The problem considered in this 
article is to show that for all values of the viscosities, there is an 
orbit running from one rest point to the other one. Moreover the 
shock is stable or has the usual type of profile. In order to solve the 
above problem, we show that our system is gradient-like (except 
for the very special case n=x=c~'=0). This result enables us to 
use the Conley theory and solve the problem. Moreover, some lim- 
iting cases for singular viscosities are investigated; in particular, we 
show how the general results of the MHD theory are obtained when 
"the plasma viscosity” 6 tends to zero. (author). 12 refs, 4 figs. 


2422 (IC—91/170) Laser field effects on the collective in- 
verse Bremsstrahlung process. Torres Silva, H.; Sakanaka, P.H. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1991. 16p. Order Number DE92603840. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The energy loss method has been applied to a large variety of 
transport problems in optics, solid state and fusion research. Usu- 
ally, the transport equations are linearized, so they cannot deal 
with the multiphoton interaction in the presence of an intense laser 
field. In particular, not much attention has been given to collective 
contribution to the rates of the energy loss and inverse 
Bremsstrahlung process from a quantum mechanical viewpoint. On 
the basis of the center of mass approach, we show the proper way 
to calculate the collective part of these rates, which depend on the 
energy loss function Im{-1/e(q-vector,w)}. (author). 31 refs. 


2423 (IC—91/171) Multiphoton effects in electron-ion scat- 
tering: A limitation of the cross-section treatment. Torres Silva, 
H.; Sakanaka, P.H.; Braga, L.C. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1991. 17p. Order Number 
DE92603855. Source: OST!; NTIS (US Sales Only); INIS. 

The differential cross-section for inelastic scattering in the pres- 
ence of an intense laser field, when applied to the calculation of 
energy balance and heating by multiphoton process, is a problem 
which is not completely solved yet. One of the main difficulties is 
the calculation of the absorption coefficients a-bar for a monoener- 
getic beam of electrons scattered by a static potential. There are 
contradictory results shown by different authors. Here we have de- 
rived a-bar starting under the framework of quantum mechanics 
and then making the classical correspondence (h/27 — 0) accord- 
ing to the kinetic theory, and show that the absorption coefficient is 
always positive for all values of the particle incoming velocity, v- 
vector;. Furthermore, we show that in the calculation of a-bar we 
recover the Coulomb logarithm term. (author). 18 refs, 5 figs, 2 
tabs. 


2424 (IC—91/232) Ultrarelativistic modulation and filamen- 
tation instabilities in a laser-produced plasma. Salimullah, M. 
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(International Centre for Theoretical Physics. Trieste (Italy)): Ma- 
mun, A.A.; Majid, F. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1991. 27p. Order Number DE92603860. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A rigorous theoretical investigation is made on the ultrarelativistic 
modulation and filamentation instabilities in a collisionless and un- 
magnetized laser-produced plasma. The kinetic description of the 
laser-produced plasma, viz., the relativistic Viasov equation has 
been employed to find the nonlinear response of electrons for the 
four-wave parametric processes in the plasma. It is noted that the 
modulation and filamentation instabilities have significant relativistic 
effects arid the growth rates of both the instabilities in the ultrarela- 
tivistic consideration are approximately (c*/v*.) times higher than 
those in the nonrelativistic consideration, where c and ve are the 
free-space speed of light and the thermal speed of the plasma 
electrons. (author). 21 refs. 


2425 (IC—91/233) Stimulated brillouin scattering of elec 
tromagnetic waves in a dusty plasma. Salimullah, M.; Sen, A. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1991. 13p. Order Number DE92603865. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The stimulated Brilluoin scattering of electromagnetic waves in a 
homogeneous, unmagnetized and collisionless dusty plasma has 
been investigated theoretically. The Vlasov equation has been 
solved perturbatively to find the nonlinear response of the plasma 
particles. The presence of the dust particles introduces a back- 
ground inhomogeneous electric field which significantly influences 
the dispersive properties of the plasma. At the ion acoustic branch 
we find the usual scattering slightly modified by the charged dust 
grains. However, at the frequency lower than the ion acoustic 
branch we find a new mode of the plasma arising from the oscilla- 
tions of the ions in the static structure of the dust distribution. This 
low frequency branch causes enhanced stimulated Brillouin scatter- 
ing of electromagnetic waves in a dusty plasma. (author). 15 refs. 


2426 (INIS-mf-12970, pp. 77) Plasma diagnostics with 
lithium atom beams. Unterreiter, E. (Technische Univ., Vienna 
(Austria). Inst. fuer Allgemeine Physik); Aumayr, F.; Winter, H.; 
Schweinzer, J. Graz Univ. (Austria). 1991. 188p. (in German). 
(CONF-9109251—: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). In 41st An- 
nual convention of the Austrian physical society, September 23rd 
to 27th 1991 in Graz, Austria. Order Number DE92603575. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THERMONUCLEAR DEVICES/ 
plasma diagnostics; ATOMIC BEAMS; LITHIUM 


2427 (INIS-mf—12970, pp. 74) Alpha particles distribution 
In ignited plasmas. Kamelander, G. (Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Inst. fuer Energie- 
und Anlagentechnik); Woloch, F. Graz Univ. (Austria). 1991. 188p. 
(in German). (CONF-9109251-: 41. annual convention of the Aus- 
trian Physical Society (APS) 1991, Graz (Austria), 23-27 Sep 
1991). In 41st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria. Order Number 
DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. THERMONUCLEAR DEVICES/ 
plasma; ALPHA PARTICLES; KINETIC EQUATIONS; PLASMA 
HEATING; STABILITY; PLASMA 


2428 (INIS-mf-13007) Plasma Physics Network Newslet- 
ter. No. 3. International Atomic Energy Agency, Vienna (Austria). 
Feb 1991 19p. Order Number DE92603836. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Hard copies are available from IAEA, Physics Section. 

This issue of the Newsletter contains a report on the First South- 
North International Workshop on Fusion Theory, Tipaza, Algeria, 
17-20 September, 1990; a report in the issuance of the "Buenos 
Aires Memorandum” generated during the IV Latin American Work- 
shop on Plasma Physics, Argentina, July 1990, and containing a 
proposal that the IFRC establish a "Steering Committee on North- 
South Collaboration in Controlled Nuclear Fusion and Plasma 
Physics Research’; the announcement that the 14th International 
Conference on Plasma Physics and Controlled Nuclear Fusion will 
be held in Wuerzburg, Germany, September 30 - October 7, 1992; 


a list of IAEA technical committee meetings for 1991: an item on 
ITER news; an article "Long-Term Physics R and D Planning (for 
ITER)” by F. Engelmann: in the planned sequence of "Reports on 
National Fusion Programmes” contributions on the Chinese and 
Yugoslav programmes; finally, the titles and contacts for two other 
newsletters of potential interest, i.e., the AAAPT (Asian African 
Association for Plasma Training) Newsletter, and the IPG (interna- 
tional Physics Group-a sub-unit of the American Physical Society) 
Newsletter. 


2429 (INIS-mf-13008) Plasma Physics Network Newslet- 
ter. No. 4. Intemational Atomic Energy Agency, Vienna (Austria). 
Aug 1991 15p. Order Number DE92603837. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Hard copies are available from IAEA, Physics Section 

This, fourth, issue of the Newsletter contains a (i) contribution in 
the series of reports on national fusion programmes from Algeria; 
(ii) a letter from Dr J.A.M. de Villiers, manager: fusion studies, at 
the Atomic Energy Corporation of South Africa Limited, informing 
about the close-down of the small tokamak project there, and solic- 
iting ways to use some manpower and supportive sources to 
salvage the wealth of information still left behind in the project, and 
offering, in the possible absence of such manpower and supportive 
sources, the entire facility for sale (specifications of the Tokoloshe 
Tokamak plus diagnostic systems are enclosed); (iii) the e-mail ad- 
dress of the Third World Plasma Research Network (TWPRN), 
namely: "PLASNET.NERUS.PFC.MIT.EDU"; (iv) minutes of the 
TWPRN Steering Committee Meeting held in May 1991, at the 
1.C.T.P., Trieste, Italy; (v) a news item on the ITER Tokamak 
project; (vi) a reiteration of the announcement of the 14th IAEA In- 
ternational Conference on Plasma Physics and Controlled Nuclear 
Fusion Research, to be held in Wuerzburg, Germany, September 
30 - October 7, 1992; (vii) a list of IAEA Technical Committee 
Meetings during 1991; (viii) the First Announcement of the V Latin 
American Workshop on Plasma Physics, to be held in Mexico City, 
July 21-30, 1992, accompanied with a call for papers; all corre- 
spondence on this conference should be addressed to: Dr. Julio 
Herrera, V LAWPP, ICN-UNAM, Apdo. Postal 70-543, Dele- 
gacion Coyoacan, 04510 Mexico, D.F. Mexico (e-mail: 
"HERRE.UNAMVM1.BITNET"); (ix) the announcement for the Sec- 
ond South North International Workshop on Fusion Theory, Lisbon, 
Portugal, March 1993 (contact: Pr. Tito Mendonca, Centro de Elec- 
trodinamica, Instituto Superio Tecnico, 1096 Lisbon Codex, 
Portugal). 


2430 (INPE-4549) Plasma experiment in a small reversed 
field pinch apparatus at INPE. Aso, Y.; Shibata, C.S.; Ueda, M. 
Instituto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, 
SP (Brazil). May 1988. 3p. Order Number DE92603841. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A small reversed field pinch (RFP) apparatus has been 
constructed in INPE to study the energy relaxation process in mag- 
netized plasmas. This report describes the preliminary results of 
the plasma experiment started in 1988. (author). 


2431 (INPE-4943) Proposal of experimental study on par- 
ticle diffusion in superficially confined plasma by magnetic 
multi-dipole fields. Ferreira, J.L.; Ferreira, J.G.; Sandonato, G.M.; 
Damasio, W.C.; Montes, A.; Ludwig, G.O. Instituto de Pesquisas 
Espaciais (INPE), Sao Jose dos Campos, SP (Brazil). Aug 1989. 
38p. (In Portuguese). Order Number DE92601833. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The anomalous particle diffusion in regions near to magnetic 
confinement walls due to ion acoustic turbulence in superficially 
confined quiescent plasma is studied comparing the measured dif- 
fusion coefficient with the Bohm diffusion coefficient. The plasma 
diagnostics are carried out using Langmuir probe, electron and ion 
energy analyzers, emission probes for measuring plasma potential 
and, mass spectrometer, the purchase of data acquisition system 
composed by storage unit and signal register interfaced with IBM 
PC computer is proposed for simultaneous measurements with 
several diagnostics in the quiescent plasma machine of LAP-INPE 
operating in pulsed regime. (M.C.K.). 
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2432 (INPE-5126) Studies on waves and turbulence in 
natural plasmas and in laboratory plasmas. Ferreira, J.L. Insti- 
tuto de Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP 
(Brazil). Sep 1990. 24p. (in Portuguese). Order Number 
DE92601840. Source: OSTI; NTIS (US Sales Only): INIS. 

The project for studying plasma waves and plasma turbulence 
submitted to CAPES to be included in the CAPES/COFECUB inter- 
national cooperation agreement is presented. The project will be 
carry out in cooperation with Paris University aiming to simulate in 
laboratory wave-particie interaction phenomena occuring in space 
plasma. (M.C.K.). 


2433 (IPPCZ-299) Hard X-ray studies on the Castor toka- 
mak. Mlynar, J. Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Ustav Fyziky Plazmatu. Apr 1990. 44p. Order 
Number DE92603849. Source: OSTI; NTIS (US Sales Only); INIS. 

The electron runaway processes in tokamaks are discussed with 
regard to hard X radiation measurements. The origin and confine- 
ment of runaway electrons, their bremsstrahlung spectra and the 
influence of lower hybrid current drive on the distribution of high- 
energy electrons are analyzed for the case of the Castor tokamak. 
The hard X-ray spectrometer designed for the Castor tokamak is 
also described and preliminary qualitative results of hard X-ray 
measurements are presented. The first series of integral measure- 
ments made it possible to map the azimuthal dependence of the 
hard X radiation. 


2434 (IPPCZ-300) Suppression of magnetic fluctuations 
by lower hybrid current drive on the CASTOR tokamak. Val- 
ovic, M. Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). 
Ustav Fyziky Plazmatu. May 1990. 10p. Order Number 
DE92603867. Source: OSTI; NTIS (US Sales Only); INIS. 

Preliminary observations of the effect of lower hybrid current 
drive on the magnetic turbulence in the CASTOR tokamak are 
summarized. If waves drive 50% of the total plasma current, the 
level of broadband magnetic turbulence is suppressed by a factor 
of between 2 and 3. (author). 


2435 (IPPCZ-303) Multijunction grill response to pon- 
deromotive eftects at plasma periphery. Hurtak, O.; Klima, R.; 
Petrzilka, V.A. Ceskosiovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu. Oct 1990. 14p. Order Number 
DE92603842. Source: OSTI; NTIS (US Sales Only); INIS. 

A nonlinear coupling code taking account of ponderomotive force 
effects at the plasma periphery, was developed for a multijunction 
grill. With increasing RF power density the power reflection coeffi- 
cient remains rather low at the frequency of 4.6 GHz this at the 
expense of deterioration of the power distribution among subsidiary 
waveguides. The ensuing danger of overloading the individual 
waveguides is expected to be still greater for lower frequencies. 
(author). 


2436 (IPP-lII/179) W7-AS contributions to the 18th Euro- 
pean conference on controlled fusion and plasma heating. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jun 
1991. 52p. (CONF-9106302-: 18. European conference on con- 
trolled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). Order Number DE92721777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Optimum confinement in the Wendelstein 7-AS Stellarator - lon 
heat conductivity, radial electric fiekds and CX-losses in the W7-AS 
stellarator - Thermal diffusivity from heat wave propagation in Wen- 
delstein 7-AS - Impurity behaviour in W7-AS plasmas under 
different wall conditions - Particle transport and plasma edge be- 
haviour in the W7-AS stellarator - Neutral injection experiments on 
W7-AS stellarator - MHD activity driven by NBI in the W7-AS stel- 
larator - Simulation of the influence of coherent and random 
density fluctuations on the propagation of ECRH-beams in the W7- 
AS stellarator. (orig.). 


2437 (IPP-II/179 vp.) Optimum confinement in the Wen- 
delstein 7-AS stellarator. Weller, A.; Brakel, R.; Burhenn, R.; 
Erckmann, V.; Grigull, P.; Hartfuss, H.J.; Maassberg, H.; Renner, 
H.; Ringler, H.; Sardei, U.; Schneider, U. W7-AS Team; NBI Team; 
ICRH Group; PS! Group; ECRH Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106302-: 


18. European conference on controlled fusion and plasma heating. 
Berlin (Germany). 3-7 Jun 1991). In WS-AS contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 52p. Order Number DE92721777. Source: OSTI; NTIS (US 
Sales Only): INIS. 

Optimum confinement is realized in Wendelstein 7-AS (low shear 
modular stellarator, R = 2 m, a ~ 0.18 m) by wall conditioning and 
by properly adjusting the parameters determining the magnetic field 
configuration. In particular low order rational values of the rotational 
transform have to be excluded from the confinement region or suf- 
ficient shear must be established by internal currents. The effective 
heating of net current free plasmas by ECRF (P < or approx. 0.8 
MW, 70 GHz) and neutral beam injection (NBI, P < or approx. 1.5 
MW, 45 kV) involves different plasma parameters and transport 
regimes. Stationary plasmas are generally produced by ECRF, 
whereas density and impurity control is a severe problem during 
NBI. This has initiated different kinds of impurity and particle control 
scenarios (carbonization, boronization and edge cooling). Thus, < 
B > < or approx. 1.1% (1.25 T) could be achieved. An extended 
parameter range with electron temperatures of 200 eV < T. < 3 
keV, ion temperatures of 100 eV < T; < 0.7 keV and electron 
densities of 10'® < ne < 3x10?° m-> was accessible. The charac- 
teristics of the energy confinement (confinement times up to 35 ms 
are observed in low power/low density ECRF heated and up to 25 
ms in high power/high density NBI heated plasmas) and the parti- 
cle and impurity transport are described and related to the specific 
heat and particle sources. The investigations comprise the analysis 
of electron and ion heat conductivity, particle transport modelling 
based on H, measurements at relevant locations around the torus 
and impurity transport studies by laser blow-off experiments. The 
influence of the ambipolar electric field is discussed. (orig.). 


2438 (IPP-IIl/179 vp.) lon heat conductivity, radial electric 
fields and CxX-losses in the W7-AS stellarator. Afanasjev, 
V.1. (A.F. loffe Physical-Technical Inst., Leningrad (USSR)); 
Izvozchikov, A.B.; Junker, J.; Kick, M.; Maassberg, H.; Ohlendorf, 


W.; Sardei, F.; Zoepfel, S. W7-AS Team; NBI Team; ECRH Group. 
Max-Planck-institut fuer Plasmaphysik, Garching (Germany). Jun 
1991. (CONF-9106302-: 18. European conference on controlled 
fusion and plasma heating, Berlin (Germany), 3-7 Jun 1991). In 
WS-AS contributions to the 18th European conference on con- 


trolled fusion and plasma _ heating. 52p. Order 
DE92721777. Source: OSTI; NTIS (US Sales Only); INIS. 

The energy balance analysis for both ECR (up to 1 MW at 70 
GHz) and NBI (up to 1.6 MW with tangential injection) heated dis- 
charges in the Wendelstein 7-AS stellarator (B<3 T, R=2m,a< 
18 cm, 5 field periods) is based on measured profiles: electron 
density and temperature by Thomson scattering, ion temperature 
by active CX neutral particle analysis as well as by CXRS (CX re- 
combination spectroscopy). Full 1; profiles are provided by a 
charge-exchange diagnostic setup consisting of a diagnostic neu- 
tral beam injector and four neutral particle analyzers. The Do-fluxes 
originating from the Ho-beam are detected tangentially. Lifting the 
analyzers allows to scan the plasma cross section vertically from - 
a to a/2. The position along the diagnostic neutral beam in real 
space is transformed to the effective plasma radius, r (magnetic 
co-ordinate). The spatial resolution, ér, is about +1 cm. This trans- 
form depending on the rotational transform, the plasma pressure 
and an additional vertical field is also applied to the Thomson diag- 
nostic data leading to symmetric ne, Te and T; profiles in the 
effective plasma radius, r. (orig./AH). 


Number 


2439 (IPP-lIl/179 vp.) Thermal diftusivity from heat wave 
propagation in Wendelstein 7-AS. Hartfuss, H.J.; Erckmann, V.; 
Giannone, L.; Maassberg, H.; Tutter, M. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106302-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In WS-AS contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 52p. Order Number DE92721777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Eiectron thermal diffusivity studies can be carried out in two 
ways: static and dynamic. In the static analysis, the transport coef- 
ficients are determined from the stationary power balance, in the 
dynamic analysis trom the propagation of a small perturbation of 
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the stationary plasma state which can be caused by either a saw- 
tooth generated heat pulse or modulation of the heating power. 
Electron thermal diffusivity xe is deduced from the evolution of the 
perturbed electron temperature T, at different locations 1 in the 
plasma. xe values obtained from perturbation analysis are usually 
greater than those calculated from power balance. It has been 
pointed out that there is a principal difference between static and 
perturbative analysis. Whereas the static method yields the trans- 
port coefficient xe = Ge/Ne VTe, the perturbative methods leads to 
an icnrease of the flux qe as a result of an increase in the temper- 
ature gradient VT.. The quantity determined is an incremental xe 
as defined by xe'~=5qe/ned(VTe). By varying the modulation of 
the heating power at different frequencies and amplitudes one can 
address the question whether or not this discrepancy is a function 
of the varied parameters. (orig.). 


2440 (IPP-IIl/179 vp.) Impurity behaviour in W7-AS plas- 
mas under different wall conditions. Brakel, R. (Kyoto Univ., Uji 
(Japan). Plasma Physics Lab.); Burhenn, R.; Elsner, A.; Grigull, P.; 
Hacker, H.; Kondo, K.; Sardei, F.; Schneider, U.; Weller, A.; Wolff, 
H.; Hildebrandt, D.; Behrisch, R.; Renner, H.; Roth, J.; Taglauer, E. 
W7-AS Team; ECRH Group; NI Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106302-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In W7-AS contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 52p. Order Number DE92721777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In the Wendelstein W7-AS stellarator (R=2 m, a=18 cm) oxygen, 
carbon, titanium, and iron appear as dominant plasma impurities 
originating from the stainless steel wall and the TiC-coated graphite 
limiters and shieldings. For metallic walls the oxygen flux was mini- 
mized by He-glow-discharges and long pulse operation (up to 1.5 
s)/ ECRH heated plasmas are only severely affected by impurity 
radiation at low input power. However, when using NBI heating, 
impurities play an important role in particular because much higher 
plasma densities at correspondingly low temperatures are achieved 
and radiative collapse may occur. Efforts have been made to 
reduce the impurity radiation by wall conditioning techniques (car- 
bonization and boronization of the inner walls of the vacuum 
vessel). (orig.). 


2441 (IPP-IIl/179 vp.) Particle transport and plasma edge 
behaviour in the W7-AS stellarator. Sardei, F.; Ringler, H.; 
Grigull, P.; Dodhy, A.; Kuehner, G.; Maassberg, H.; Penningsfeld, 
F.P. W7-AS Team; NBI Team; ECRH Group. Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany). Jun 1991. (CONF- 


9106302-: 18. European conference on controlled fusion and 
plasma heating, Berlin (Germany), 3-7 Jun 1991). In WS-AS contri- 
butions to the 18th European conference on controlled fusion and 
plasma heating. vp. Order Number DE92721777. Source: OST]; 
NTIS (US Sales Only); INIS. 

The particle transport in W7-AS is investigated by coupling DE- 
GAS code simulations with H, emissions measured at different 
toroidal positions. Radially resolved ion fluxes are obtained from 
the calculated ion source distributions, after calibrating the recy- 
cling fluxes with the H, signals. Additionally, for NBI discharges, 
radial profiles of the neutral beam halo and of the beam deposition 
are taken from FAFNER code calculations. Several NBI discharges 
at 2.5 T, with 350 and 700 kW heating power and different plasma 
densities and limiter apertures, have been analyzed and compared 
with ECRH discharges. Wall conditioning by carbonization or 
boronization has turned out to be very beneficial for reducing the 
radiation losses in W7-AS. Along with a clear reduction of the im- 
purity radiation losses, both the edge electron temperature and the 
measured limiter thermal load increased after boronization for oth- 
erwise unchanged external machine operation parameters. On the 
other hand, no change of the local particle transport properties was 
found after boronization. (orig.). 


2442 (IPP-II/179 vp.) Neutral injection experiments on 
W7AS stellarator. Penningsfeld, F.P.; Ott, W. W7AS Team; ECRH 
Group; NI Group; Pellet Injection Group. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106302-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In W7-AS contributions to the 


18th European conference on controlled fusion and plasma heat- 
ing. 52p. Order Number DE92721777. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The neutral beam system of the sellarator W7-AS (Ro = 200 cm; 
a = 20 cm) consists of two ASDEX-type injector boxes installed in 
opposite direction to allow for balanced NI as well as for co and 
counter current drive. At present only two of the four source posi- 
tions on each beam line are equipped with sources labelled ‘inner’ 
and ‘outer’. The absorption path length of the ‘inner’ sources is 
about 2.5 m with tangentially penetration, whereas the ‘outer’ 
sources inject at a steeper angle with an absorption length of 0.7 
m. The total neutral power delivered to the torus is 1.6 MW pro- 
duced by hydrogen beams of 4 sources (45 kV /24 A). The neutral 
power species mix is 36:32:32. During the experimental period in 
1990 the wall conditions of W7-AS were changed by carbonisation 
and boronisation of the vessel starting from the pure stainless steel 
wall. Under all conditions, purely neutral beam heated discharges 
could be realised after a short ECRH-pulse to initiate a target 
plasma. They can be separated into ‘transient’ shots, where f ndl 
and radiation raise linearly with time and the energy content shows 
a maximum and into ‘stationary’ discharges, where energy content, 
density and radiated power remain on a lower, but constant level. 
(orig.). 


2443 (IPP—lIV179 vp.) MHD activity driven by NBI in the 
W7-AS stellarator. Lazaros, A.; Jeanicke, R.; Weller, A. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jun 1991. 
(CONF-9106302-: 18. European conference on controlled fusion 
and plasma heating, Berlin (Germany), 3-7 Jun 1991). In W7-AS 
contributions to the 18th European conference on controlled fusion 
and plasma heating. 52p. Order Number DE92721777. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The m = 2, n= 1; m = 3, n= 1 resonant modes have been pre- 
viously observed in the low-frequency band of 1.5 kHz by the 
soft-X diodes in W7-AS during iota scans about the resonant val- 
ues i = 0.5 and i = 0.33. A different kind of resonance observed in 
the high-frequency range 20-40 kHz by the Mirnov coils and the 
soft-X diodes in low-iota operation (i(a) = 0.34) of W7-AS during 
NBI heating is shown. The most remarkable feature of this new ef- 
fect (apart from the high frequency) is its correlation with the NBI 
operation. It was not always observed during NBi, but whenever it 
was observed, it always disapeared on a time scale of 0.5 msec 
imediately after the NBI was switched off, although the plasma was 
sustained for a further 10-20 msec. (orig.). 


2444 (IPP-1I/179 vp.) Simulation of the influence of co- 
herent and random density fluctuations on the propagation of 
ECRH-beams in the W7AS steliarator. Tutter, M.; Erckmann, V.; 
Gasparino, U. W7AS Team. Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany). Jun 1991. (CONF-9106302-: 18. European 
conference on controlled fusion and plasma heating, Berlin (Ger- 
many), 3-7 Jun 1991). In W7-AS contributions to the 18th European 
conference on controlled fusion and plasma heating. 52p. Order 
Number DE92721777. Source: OSTI; NTIS (US Sales Only); INIS. 

In the W7AS stellarator the ECRH power is radiated to the 
plasma by 4 launchers (70 GHz, 200 kW each) arranged in pairs, 
which are separated azimuthually but about 5 degrees. The 
launchers of each pair are situated one upon another and normally 
radiate perpendicularly to the plasma, their beams crossing at the 
plasma axis. In order to measure the spreading and the single 
pass absorption of the incoming beams, crossed arrays of mi- 
crowave pick-up antennas are installed in the torus wall opposite to 
each launcher, where the beams hit in case of small diffraction. 
For a theoretical understanding of the experiment a ray tracing 
computer program was used which can model the spreading by 
plasma diffraction and the absorption of the launched microwave- 
beams. (orig/AH). 


2445 (IPP-I1/180 vp.) Impurity transport and neoclassical 
predictions. Fussmann, G. (Max-Planck-institut fuer Plasma- 
physik, Garching (Germany, F.R.)); Field, A.R.; Kallenbach, A.; 
Krieger, K.; Steuer, K.H. ASDEX Team. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 





ERA Vol. 17, No. 1 363 





70 FUSION ENERGY 
7001 Plasma Research 





18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We present a brief review of collisional (classical and neoclass- 
cial) and anomalous transport. Particular emphasis is devoted to 
the question of charge independence of the anomalous transport 
coefficients and the combined action of anomalous and collisional 
transport. In the light of these results the experimental facts are 
analysed and interpreted. It is found that impurity accumulation - 
characterized by peaked Z,4-profiles - is caused by the combined 
effects of improved confinement (i.e. reduction of anomalous trans- 
port) and peaking of the electron density profile. For the cases of 
pellet refuelled plasmas and counter neutral injection heating quan- 
titative comparisons are performed which show good agreement 
between the experimental measurements and simulations based 
upon neoclassical theory. (orig.). 


2446 (IPP-—III/180 vp.) Isotope dependence of electron par- 
ticle transport in ASDEX. Gehre, O. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.)); Gentle, K.W. ASDEX 
Team; NI Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293-: 18. European conference 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The isotope dependence of electron particle transport in the 
ASDEX bulk plasma was investigated using gas oscillation tech- 
niques. Ohmic discharges in hydrogen and deuterium were 
evaluated for densities up to the density limit, and some experi- 
ments were carried out in helium. In addition, neutral beam heated 
L-type plasmas at ohmic target densities corresponding to satu- 
rated confinement could be analyzed by this method for both 
hydrogen isotopes. (orig.). 


2447 (IPP-II/180 vp.) A study of the ion species depen- 
dence of x_- by heat pulse propagation. Giannone, L. 


(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Mertens, V.; Wagner, F.; Kraemer-Flecken, A.; Waidmann, G.; 
Riedel, K. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many). Jun 1991. (CONF-9106293-: 18. European conference on 
controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 


on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

An investigation of the isotope dependence of x. on ASDEX re- 
vealed that the values of x. in hydrogen and deuterium were the 
same within the limits of experimental accuracy. This study in hy- 
drogen, deuterium and helium has been continued on TEXTOR. 
The 11 channel ECE diagnostic measures the temperature pertur- 
bations generated by sawtooth crashes in an ohmically heated 
plasma. Averaging over the one second flat top phase improves 
the signal to noise ratio to the extent that differences in the radial 
profile of x. are able to be inferred. Even though the values of x. 
found in each of the three gases are greater than the values calcu- 
lated from power balance, the basic relationship between the 
energy confinement time and the value of x. deduced by heat 
pulse propagation can still be explored. (orig.). 


2448 (IPP-II/180 vp.) Statistical analyses of local trans- 
port coefficients in ohmic ASDEX discharges. Simmet, E. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Stroth, U.; Wagner, F.; Fahrbach, H.U.; Herrmann, W.; Kardaun, 
O.J.W.F.; Mayer, H.M. ASDEX Team. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293—: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Tokamak energy transport is still an unsolved problem. Many 
theoretical models have been developed, which try to expiain the 
anomalous high energy-transport coefficients. Up to now these 
models have been applied to global plasma parameters. A compar- 
ison of transport coefficients with global confinement time is only 
conclusive if the transport is dominated by one process across the 


plasma diameter. This, however, is not the case in most of the 
Ohmic confinement regimes, where at least three different trans- 
port mechanisms play an important role. Sawtooth activity leads to 
an increase in energy transport in the plasma centre. In the inter- 
mediate region turbulent transport is expected. Candidates here 
are drift waves and resistive fluid turbulences. At the edge, bal- 
looning modes or rippling modes could dominate the transport. For 
the intermediate region, one can deduce theoretical scaling laws 
for re from turbulent theories. Predicted scalings reproduce the ex- 
perimentally found density dependence of 7_ in the linear Ohmic 
confinement regime (LOC) and the saturated regime (SOC), but 
they do not show the correct dependence on the isotope mass. 
The relevance of these transport theories can only be tested in 
comparing them to experimental local transport coefficients. To this 
purpose we have performed transport calculations on more than a 
hundred Ohmic ASDEX discharges. By Principal Component Anal- 
ysis we determine the dimensionless components which dominate 
the transport coefficients and we compare the results to the predic- 
tions of various theories. (orig.). 


2449 (IPP—IIl/180 vp.) Achieving improved ohmic confine- 
ment via impurity injection. Bessenrodt-Weberpals, M. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Soeldner, F.X. ASDEX Team. Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293-: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Improved Ohmic Confinement (IOC) was obtained in ASDEX af- 
ter a modification of the divertors that allowed a larger (deuterium 
and impurity) backflow from the divertor chamber. The quality of 
10C depended crucially on the wall conditions, i.e. IOC was best 
for uncovered stainless steels walls and vanished with boronization. 
Furthermore, |OC was found only in deuterium discharges. These 
circumstances led to the idea that IOC correlates with the content 
of light impurities in the plasma. To substantiate this working hy- 
pothesis, we present observations in deuterium discharges with 
boronized wall conditions into which various impurities have been 
injected with the aim to induce |OC conditions. Firstly, the plasma 
behaviour in typical IOC discharges is characterized. Secondly, in- 
jection experiments with the low-Z impurities nitrogen and neon as 
well as with the high-Z impurities argon and krypton are discussed. 
Then, we concentrate on optimized neon puffing that yields the best 
confinement results which are similar to |OC conditions. Finally, 
these results are compared with eperiments in other tokamaks and 
some conclusions are drawn about the effects of the impurity puff- 
ing on both, the central and the edge plasma behaviour. (orig.). 


2450 (IPP—-Il/180 vp.) On temperature and density depen- 
dence of the ASDEX L-mode confinement. Stroth, U. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Wagner, F.; Gruber, O.; Herrmann, W.; Kallenbach, A.; Mayer, 
H.M.; Simmet, E.; Steuer, K.H. Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293-: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The global energy confinement time of additionally heated toka- 
mak plasmas is empirically well described by a power law scaling. 
The physical processes, however, which make transport in a toka- 
mak behave according to a simple law are not understood. From 
comparison of parameter dependences of theoretical transport co- 
efficients with scaling laws a working hypothesis can be deduced. 
According to this ansatz, dissipative trapped electron modes 
(DTEM) could drive energy transport in the plasma confinement re- 
gion while sawteeth dominate the centre and electromagnetic 
modes are responsible for enhanced transport at the edge of the 
plasma. Beside the isotope effect, which is not predicted correctly 
by almost all theories, the absence of the plasma current as a con- 
fining agent and a too strong dependence on toroidal field strength 
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Bior are the most important failures of DTEM theory. Strongly en- 
hanced transport outside the q=2 surface had to be evoked, 
introducing a favourable current and curing a too strong Bio, de- 
pendence. The following questions are addressed here: (1) Does 
the power deposition profile shift to unfavourable regions when 
density is increased and therefore conceal a density dependence 
of the transport coefficient, as predicted from DTEM theory? (2) Is 
the temperature dependence of the DTEM transport coefficient the 
reason for power degradation of te and are RBM a possible candi- 
date for enhanced transport in the plasma edge? And finally (3), is 
the transport strongly enhanced outside in q=2 surface? In the fol- 
lowing, we try to extract answers to these questions from transport 
analyses of well diagnosed ASDEX discharges using the TRANSP 
transport code. (orig./AH). 


2451 (IPP-lI/180 vp.) Current ramp experiments on the 
ASDEX tokamak. Murmann, H. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)); Stroth, U. ASDEX Team; NI 
Team. Max-Planck-institut fuer Plasmaphysik, Garching (Germany). 
Jun 1991. (CONF-9106293-: 18. European conference on con- 
trolled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The confinement behaviour of an L-mode plasma in ASDEX is 
studied under transient conditions, when the total plasma current is 
changed on a time scale comparable to the energy confinement 
time. The investigation reveals a decoupling of the conductivity - 
from the current density profile and shows that the scaling laws de- 
rived for steady state conditions can not be applied. The analysis 
of the total energy content of the plasma constituents reveals simi- 
lar temporal behaviour. While the current density diffuses on a time 
scale determined by the plasma resistivity, the loss of thermal en- 
ergy is delayed until the central confinement region is affected 
within the q=1 flux surface; this is correlated with a sudden change 
in the sawtooth frequency and the shape of the electron tempera- 
ture profiles. When the current is ramped down, the total energy on 
the other hand begins to drop slightly earlier; it is also remarkable 
that the electron energy exchange across the plasma radius due to 
sawtooth action occurs almost simultaneously on a time scale 
much shorter than skin time or energy confinement time. The ob- 
served delay of the electron energy change indicated by the 
temperature profiles depends on whether the current is ramped 
down or up. In the latter case the response of the central electron 
temperature occurs much faster although the central q-value has 
not altered yet. The current ramp experiments exhibit an interesting 
tool for clarifying the different properties and confinement physics 
of the plasma boundary as compared to the hot core. (orig.). 


2452 (IPP-lI/180 vp.) Comparison of anomalous momen- 
tum transport with particle and energy transport on ASDEX. 
Kallenbach, A. (Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany, F.R.)); Fussmann, G.; Mayer, H.M.; Krieger, K.; Steuer, 
K.H.; Stroth, U. ASDEX Team. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293—: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The experimentally observed anomalous fluxes of energy, angu- 
lar momentum and particles in a tokamak still lack of a quantitative 
theoretical description. A possible explanation lies in the imperfect 
description of nonlinear transport phenomena by quasi-linear theo- 
ries. While the calculation of absolute values of local transport 
coefficients fails, the comparison of predicted and measured pa- 
rameter dependences and relations among different transport 
coefficients may help to identify the nature of the underlying physi- 
cal mechanisms. In this paper, we investigate the momentum 
diffusivity and especially its relation to the diffusion coefficient of 
impurity ions. (orig.). 


2453 (IPP—II/180 vp.) Multi-channel Langmuir-probe and 
H.,-measurements of edge fluctuations on ASDEX. Nieder- 
meyer, H. (Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany, F.R.)); Carlson, A.; Endler, M.; Giannone, L.; Rudyj, A.; 


Theimer. G. ASDEX Team. Max-Planck-Institut fuer Plasmaphysik 
Garching (Germany). Jun 1991. (CONF-9106293-: 18. European 
conference on controlled fusion and plasma heating Berlin 
(Germany), 3-7 Jun 1991). In ASDEX contributions to the 18th Eu- 
ropean conterence on controlled fusion and plasma heating. 150p 
Order Number DE92714653. Source: OSTi: NTIS (US Sales Only); 
INIS. 

The anomalous transport observed in tokamaks is caused by tur- 
bulent fluctuations, the nature of which is still poorly understood 
Diagnostic difficulties are one major reason for this lack of under- 
standing, at least with respect to the bulk plasma. The plasma 
edge. however, is accessible by several diagnostics permitting lo- 
calized measurements of different parameters with good spatial 
and temporal resolution. For this reason one can hope to obtain 
enough information about edge fluctuations to permit the develop- 
ment of theoretical models. Different ranges of plasma parameters 
and the lack of closed magnetic surtaces distinguish this plasma 
zone from the bulk plasma. Edge turbulence might well involve 
other mechanisms than the turbulence in the bulk. Like in many 
limiter tokamaks Langmuir probes were used in the ASDEX diver- 
tor device for measurements of the floating potential and of the ion 
saturation current. Under certain assumptions the electron density 
and the plasma potential can be derived trom these data. Observa- 
tion of the H,,-light emitted from the edge in the vicinity of a neutral 
gas source yields information about the electron density. While 
probe measurements are more suitable for quantitative evaluations 
including the calculation of the local particle flux the H,,-method ts 
not calibrated and integrates radially over the edge. It is however 
applicable in situations where probes fail because of excessive 
heat load. With 16-channel arrays both methods permit spatial cor- 
relations and wavenumber spectra to be determined without any 
further assumptions. (orig/AH). 


2454 (IPP-IIl/180 vp.) Simultaneous measurement of 3 
fluctuating plasma parameters. Carison, A. (Max-Pianck-institut 
fuer Plasmaphysik, Garching (Germany, F.R.)): Giannone, L. AS- 
DEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293-: 18. European conterence 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 
Langmuir triple probes can provide simultaneous measurements 
of ne, Te, and V,, with good temporal and spatial resolution, and 
therefore are especially suited to detailed investigations of plasma 
turbulence in the scrape-off-layer. Unfortunately, the finite tip sepa- 
ration coupled with the fluctuating gradients prevents a simple 
interpretation of the results. We have developed a method using, 
essentially, two or more triple probes, which allows a good estimate 
of the three plasma parameters and their spatial derivatives at each 
point of time (assuming tip separation is much less than correlation 
length and dimensionless fluctuation levels are much less than 
unity). In particular, we can unambiguously measure the tempera- 
ture fluctuations and the turbulent particle and heat flux. (orig.). 


2455 (IPP-I1/180 vp.) Measurement of the radial electric 
field at the periphery of ASDEX plasmas. Field, A.R. (Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Fussmann, G.; Hofmann, J.V. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293-: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

From spectroscopic measurements of the drift velocities of BIV 
impurity ions we infer that a strong negative radial electric field 
(vertical strokeE,vertical stroke~25 kV/m) develops during the H- 
mode just within the separatrix. This result supports those of 
similar investigations on DIll-D and JFT-2M. (We have investigated 
the principle of such measurements in detail.) Such changes in E, 
and vz (or their gradients) have been proposed by several authors 
to offer a theoretical explanation of the sudden confinement 
improvement occuring at the L—-H-mode transition. Our results in- 
dicate that the origin of E, and Viperpendicular » (perpendicular toB 
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vector) may be related to edge ion temperature and pressure gra- 
dients. We compare our results with neo-classical predictions for 
the BIV ion and deuteron poloidal velocities. (orig./AH). 


2456 (IPP-III/180 vp.) Long pulse stationary H-mode with 
ELMs on ASDEX. Vollmer, O. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)): Ryter, F.; Steuer, K.H.; 
Wagner, F.: Zohm, H. ASDEX Team: NI Team. Max-Planck-Institut 
fuer Plasmaphysik. Garching (Germany). Jun 1991. (CONF- 
9106293-: 18. European conference on controlled fusion and 
plasma heating. Berlin (Germany). 3-7 Jun 1991). In ASDEX con- 
tributions to the 18th European conference on controlled fusion 
and plasma heating. 150p. Order Number DE92714653. Source: 
OSTI; NTIS (US Sales Only): INIS. 

Extensive H-mode investigations have been made in ASDEX 
with boronised walls and reduced vacuum conductances between 
divertor and plasma chamber. Under these conditions also long 
quasi-steady-state H-mode discharges with optimised ELMs (Edge 
Localised Modes) have been achieved by careful radial and vertical 
positioning of the plasma column. ELM controlled H-modes are ob- 
tained over a fairly wide range of plasma current (270 kA < Ip < 
440 kA), injected power (1.6 MW < Py, < 2.7 MW) and magnetic 
field (1.7 T < B, < 2.7 T) both for Hydrogen and Deuterium injec- 
tion into Deuterium plasmas. From the large number of ELMy 
discharges performed on ASDEX, only H-mode phases with dis- 
tinct regular ELM events occuring at stable frequencies between 
200 Hz and 500 Hz are analysed in this study. In the case of these 
regular ELMs with constant frequency the impact of the ELM- 
activity on the confinement can be estimated. Since for the ELM 
stabilised H-mode radiation losses (Prag < 30% of input power) 
can be neglected, the ‘intrinsic’ H-mode confinement can be calcu- 
lated in a simple way by the correction for the ELM losses, in 
contrast to the evaluation of the ELM-free H-mode (H*) where cor- 
rections for radiation losses and the non-stationary energy content 
are essential. In section 2 confinement scalings with and without 
ELM corrections are given and compared with existing confinement 
evaluations for H” and H-ELM discharges. A ‘subset’ of the ELMy 


discharges where the confinement degrades irreversibly is dis- 
cussed in section 3. (orig/AH). 


2457 (IPP-lI/180 vp.) Does the ion confinement improve 
in ASDEX H-mode discharges?. Gruber, O. (Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany, F.R.)); Menzler, H.P.; Her- 
rmann, W.; Kallenbach, A.; Steuer, K.H. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). ln ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

There is still uncertainty which transport channels actually are 
plugged after the L—H transition in the plasma core apart from the 
obvious transport barrier in the H-mode at the plasma edge. On 
JET the transport analysis indicates an improvement of the ion 
confinement alone. On DIll-D the H-mode primarily exists at high 
densities with a close coupling between ions and electrons, but in 
the hot ion H-mode a reduction of both transport channels could be 
derived. On ASDEX we have found that it is the electron transport 
which is reduced. In order to explore the modifications of electron 
(xe) and ion (x;) heat diffusivities between the L- and the H-mode 
in more detail, a comparative study between auxilliary heated dis- 
charges with peaked (L-mode with Ctr-NI) and broad (L-mode with 
Co-NI, H-mode with Co- and Ctr-Nl) density profiles was carried 
out. Transport analyses of L-mode discharges with the TRANSP 
transport code show that the ion thermal transport and the toroidal 
momentum diffusivity (x4) - closely connected with it, as momen- 
tum is exclusively carried by the ions - can be consistently 
described by a combination of neoclassical and anomalous trans- 
port. The latter one is reduced with peaking ion density profiles 
(nj=L,/L7;<1) and might be described by ion temperature gradient 
(ITG) driven transport. The origin of the anomalous electron trans- 
port remains still open. (orig./AH). 


2458 (IPP-lI/180 vp.) ELM studies on ASDEX. Zohm, H. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Wagner, F.; Endler, M.; Gernhardt, J.; Holzhauer, E.; Mertens, V. 


Max-Planck-Institut fuer Plasmaphysik. Garching (Germany). Jun 
1991. (CONF-9106293-: 18. European conference on controlled 
fusion and plasma heating. Berlin (Germany). 3-7 Jun 1991). In 
ASDEX contributions to the 18th European conference on con- 
trolled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OST!; NTIS (US Sales Only); INIS. 

The performance of tokamaks operating in the H-mode crucially 
depends on the ELM (Edge Localized Mode) behaviour of the dis- 
charge. On DIll-D and ASDEX it was found that only in ELMy 
discharges with a carefully optimized ELM repetition rate stationary 
conditions could be achieved. Nevertheless, the nature of the ELM 
as an MHD phenomenon is not yet clear. On DIll-D, giant ELMs 
occur at the ideal ballooning limit while grassy ELMs are found in 
the connection region of the s-a diagram pointing towards resistive 
ballooning modes. On the other hand, on PBX-M it was found that 
ELMs appear in discharges which were analyzed to be ballooning 
stable and an MHD stability analysis indicated that ELMs could be 
connected to low-n pressure driven ideal kink modes. In this paper 
we present the results of further studies on the MHD characteris- 
tics of ELMs. (orig/AH). 


2459 (IPP-II/180 vp.) H-mode studies with microwave re- 
flectometry on ASDEX. Manso, M.E. (Euratom/IST Association, 
Lisbon (Portugal)); Matias, J.; Silva, A.; Serra, F.; Varela, P.; Wag- 
ner, F.; Zohm, H.; Buechse, R. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In order to interpret theoretically the H mode it is of crucial im- 
portance to further study the fast phenomena occurring at the 
plasma edge and also to understand the link between edge and 
bulk phenomena. Several studies showed the relevant role played 
by the plasma density in the H mode physics. We have studied the 
plasma density and its fluctuations during the H phase in ASDEX 
with an O-mode broadband microwave reflectometry diagnostic. 
Combined braodband and fixed frequency measurements, and the 
use of a novel data analysis technique applied to the braodband 
data, enabled the detailed study of the density profile development 
and of the temporal evolution of density fluctuations from the 
Ohmic to the H phase. (orig.). 


2460 (IPP-III/180 vp.) Density fluctuations in ohmic, L- 
mode, and H-mode discharges of ASDEX. Dodel, G. (Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Plasmaforschung); Holzhauer, E.; 
Niedermeyer, H.; Endler, M.; Gernhardt, J.; Giannone, L.; Wagner, 
F.; Zohm, H. ASDEX Team. Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany). Jun 1991. (CONF-9106293-: 18. European 
conference on controlled fusion and plasma heating, Berlin 
(Germany), 3-7 Jun 1991). In ASDEX contributions to the 18th Eu- 
ropean conference on controlled fusion and plasma heating. 150p. 
Order Number DE92714653. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The 119 um laser scattering device on-ASDEX was used to in- 
vestigate the direction of propagation and temporal development of 
density fluctuations. (orig/AH). 


2461 (IPP-II/180 vp.) Energy confinement of high-density 
pellet-fuelled H-mode plasmas in ASDEX. Mertens, V. (Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Kaufmann, M.; Lang, R.; Loch, R.; Sandmann, W.; Buechi, K.; 
Murmann, H.; Vollmer, O. ASDEX Team. Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Previous investigations on the divertor tokamak ASDEX (R=1.65 
m, a=0.40 m) revealed that repetitive pellet injection (Pl) can signif- 
icantly improve the plasma performance, especially the energy 
confinement time +e. However, the achieved enhancement in r_ 
degrades, as shown earlier, from about 2 in the ohmic regime 
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down to «1.3 in the high auxiliary power heated L-mode case. H- 
mode discharges, on the other hand, exhibit even at the highest 
auxiliary heating powers a confinement gain of up to 2 compared 
with the corresponding L-mode. The object of this paper is to ex- 
amine the possibility of combining the favourable confinement 
properties of both regimes (PI, H-mode) by means of injecting pel- 
lets into NBI heated H-mode discharges. Both discharge types are 
characterized by strong deviations of their electron density profile 
shape from the ‘standard’ profile. Commonly PI discharges show 
markedly peaked profiles but gas-puff (GP) fuelled H-mode dis- 
charges relatively flat ones. If the intrinsic confinement behaviour of 
both regimes is linked to the density profile shape, these beneficial 
properties may be difficult to combine. (orig/AH). 


2462 (IPP-II/180 vp.) Density limit studies on ASDEX. 
Staebler, A. (Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany, F.R.)); McCormick, K.; Mertens, V.; Mueller, E.R.; 
Neuhauser, J.; Niedermeyer, H. ASDEX Team; Pellet Team; NI 
Team. Max-Planck-Institut fuer Plasmaphysik, Garching (Germany). 
Jun 1991. (CONF-9106293-: 18. European conference on con- 
trolled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The study of the density limit (DL) has been an ongoing program 
over the ten years of ASDEX operation. Specially dedicated 
"‘DL-shots’ were used to determine this limit: Under otherwise sta- 
tionary conditions the density is slowly ramped up by feedback 
controlled gas putfing until the discharge disrupts. The anti ne- 
value just prior to the disruption is taken as the DL. This value is 
independent of the slope of the density rise provided the slope is 
not too steep, and quasi-stationary discharges with constant anti ne 
slightly below this DL are possible. Thus, the DL obtained as de- 
scribed above represents a real limit to the ASDEX operational 
range. In this paper DL results from ASDEX reported previously 
are summarized and some more recent experiments concerning 
power scaling, the DL in helium plasmas, and maximum attainable 
densities under H-mode conditions are discussed. Over many 
years so-called 'standard DL shots’ with fixed parameter settings 
(Ga=3.3) were performed every day in order to check and docu- 
ment the status of the tokamak. The results over the last 18 
months of operation where different wall conditioning procedures 
were applied are shown. The increase in DL with boronization is 
correlated with a decrease in Z,.q; the conditioning state, therefore, 
is an important parameter for the DL. (orig.). 


2463 (IPP—IIl/180 vp.) Radiation asymmetries of ASDEX 
divertor discharges close to the density limit. Mueller, E.R. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Hartinger, K.T.; Niedermeyer, H.; Staebler, A. ASDEX Team. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jun 1991. 
(CONF-9106293-: 18. European conference on controlled fusion 
and plasma heating, Berlin (Germany), 3-7 Jun 1991). In ASDEX 
contributions to the 18th European conference on controlled fusion 
and plasma heating. 150p. Order Number DE92714653. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The understanding and control of plasma edge radiation is im- 
portant for the realization and stabilization of a cold layer at the 
plasma edge for fusion reactors. Plasma edge radiation and its 
asymmetries such as the phenomenon of Marfes also influence the 
density limit (DL) of tokamak discharges. This paper presents 
investigations of radiation asymmetries of ohmically heated Dz dis- 
charges in ASDEX close to the DL. This includes discharges in the 
original DV-| and the new DV-II divertor configuration, with un- 
coated and with boronized vessel walls. (orig.). 


2464 (IPP-lI/180 vp.) Evidence for nonlinear coupling of 
the lower hybrid grill in ASDEX. Leuterer, F. (Max-Planck-institut 
fuer Plasmaphysik, Garching (Germany, F.R.)); Soeldner, F.X.; Gi- 
annone, L.; Schubert, R.; Petrzilka, V. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293—: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma’ heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 


The grill in ASDEX consists of two stacked arrays of 24 waveg- 
uides each (upper and lower grill) with inner dimensions of 10x109 
mm and 4 mm walls in between. A phasing of 6¢=180deg gener- 
ates a symmetric spectrum with Noaraie=t4.4, while 5¢=90deg 
generates an asymmetric spectrum with No aaiiei=2-2. The grill (i.e. 
its metallic surface) was usually at a radial position of Rg=212.5 
cm, the major radius of the plasma was Rp,=168 cm, the positions 
of separatrix and protection limiters were Rg=208 cm and R)=212 
cm. In a first campaign the grill was surrounded by protection tiles 
which protruded beyond the waveguides by 3 mm. In these condi- 
tions the average reflection coefficient R was between 10% and 
50% depending on the phasing and power. Later these tiles had 
been cut back to be flush with the waveguides. This improved the 
coupling considerably. The difference can be understood on the 
basis of the linear coupling theory with a step and ramp electron 
density profile, if a vacuum gap X, < 2 mm is, or is not, allowed 
between the grill and the plasma. However, in both cases <R> in- 
creased with power with a tendency to saturate. We have applied a 
simple model to estimate this variation of <R>. (orig/AH). 


2465 (IPP—IIl/180 vp.) Study of q-profile in LHCD regimes 
with microwave reflectometry. Silva, A. (Instituto Superior Tec- 
nico, Lisbon (Portugal)); Manso, M.E.; Serra, F.; Soeldner, F.X.; 
Zohm, H. Max-Planck-institut fuer Plasmaphysik, Garching (Ger- 
many). Jun 1991. (CONF-9106293-: 18. European conference on 
controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The MHD activity of a tokamak discharge depends on the cur- 
rent profile. The confinement behaviour can be improved with 
optimized current density profiles; it is therefore very important to 
determine j(r). MHD modes can be destabilized at the rational sur- 
faces, inducing density perturbations. We have studied those 
perturbations with braodband reflectometry, in LHCD discharges 
where significant modifications of the current distribution can occur. 
The plasma profile is continuously probed, and it is possible to 
obtain the radial distribution of the MHD perturbations; so the q- 
profile and its temporal evolution could be estimated from single 
shot measurements. Results confirm that LH can strongly modify 
the plasma current density distribution. (orig.). 


2466 (IPP—II/180 vp.) Combined operation of lower hybrid 
and neutral beam injection on ASDEX. Soeldner, F.X. (Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Leuterer, F.; Bartiromo, R.; Zarnstorff, M.C. LH Team; NI Team; 
ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293—: 18. European conference 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

Current drive and heating with Lower Hybrid (LH) waves were 
combined with heating by neutral beam injection (NBI) on ASDEX 
up to total powers of 4 MW. LH waves are launched from two an- 
tennae allowing superposition of different wave spectra. Absorption 
of LH power results in preferential electron heating for anti 
Ne <5x10"? cm-%. NBI, on the other hand, leads at low density 
mainly to ion heating. For combined operation of LH and NBI, the 
current drive efficiency and the confinement behaviour were inves- 
tigated. Profile control by LH-current drive was applied during NBI 
heating in order to study the potential for confinement improve- 
ments. (orig.). 


2467 (IPP—III/180 vp.) Transport analysis of LHCD driven 
plasmas in ASDEX. Parail, V.V. (Kurchatov Inst. of Atomic 
Energy, Moscow (USSR)); Pereverzev, G.V.; Soeldner, F.X. Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jun 1991. 
(CONF-9106293-: 18. European conference on controlled fusion 
and plasma heating, Berlin (Germany), 3-7 Jun 1991). In ASDEX 
contributions to the 18th European conference on controlled fusion 
and plasma heating. 150p. Order Number DE92714653. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper is devoted to a theoretical analysis of a transport 
properties of ASDEX plasmas in the regimes with LH waves used 
for heating and current drive. Discharges with LH wave sawteeth 
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suppression and consequent sharp peaking of electron tempera- 
ture profile were analyzed (the main discharge characteristics of 
two typical discharges are shown). 1.5D transport code ASTRA 
was used for numerical modeling of the energy balance in ASDEX. 
The code was supplemented by the system of equations for LH 
waves propagation and for their interaction with suprathermal elec- 
trons. (orig.) 


2468 (IPP—III/180 vp.) Fluctuation measurements by Lang- 
muir probes during LHCD on ASDEX tokamak. Stoeckel, J. 
(Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu); Soeldner, F.X.; Giannone, L.; Leuterer, F. AS- 
DEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293-: 18. European conference 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The level of edge electrostatic fluctuations decreases and the 
global particie/energy confinement improves during lower hybrid 
current drive (LHCD) regimes on ASDEX, when the total power re- 
mains below the initial OH power level. For higher powers, the 
fluctuations increase noticeably, whereas the global confinement is 
returning to its OH value. The observed increase of fluctuations is 
poloidally asymmetric and is caused by local power deposition in 
front of the grill antenna. (orig.). 


2469 (IPP-IIl/180 vp.) Role of parametric decay instabili- 
ties and edge plasma fluctuations on current drive efficiency 
of lower hybrid waves. Pericoli-Ridolfini, V. (Associazione 
Euratom-ENEA sulla Fusione, Frascati (Italy)); Cesario, R. Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany). Jun 1991. 
(CONF-9106293—: 18. European conference on controlled fusion 
and plasma heating, Berlin (Germany), 3-7 Jun 1991). In ASDEX 
contributions to the 18th European conference on controlled fusion 
and plasma heating. 150p. Order Number DE92714653. Source: 


OSTI; NTIS (US Sales Only); INIS. 
Experimental current drive (CD) efficiency of lower hybrid (LH) 


frequency waves at 2.45 GHz was found to vary more than 50% 
down its maximum in Asdex if some plasma parameters and/or 
vessel conditions are changed. The available theories and numeri- 
cal simulations of LHCD fail in explaining this observation since all 
the main quantities there considered were taken into account. The 
decrease of LHCD efficiency is, instead, very wall correlated to the 
spectral broadening of the frequency spectrum of the launched LH 
pump, as detected by a RF probe just outside the plasma column, 
and it is possibly due to a modification of its Nparaiei Spectrum 
(Mparaiiei=Paraliel index of refraction). This paper analyzes the 
causes of this broadening and searches for possible similar effects 
due to the other main feature of the frequency spectrum, namely 
the ion cyclotron satellites. This last point was investigated compar- 
ing the decrease of the loop voltage, Viggg, when the ion cyclotron 
sidebands were either present or absent, maintaining unchanged 
all the other parameters. For the LH power this was achieved 
exciting respectively only one or both grills of the launcher and ex- 
ploiting the different convective losses of the instabilities originating 
the sidebands and the different electric fields in the two cases. 
(orig./AH). 


2470 (IPP-II/180 vp.) Spatial diffusion of fast electrons 
during the 2.45 GHz experiment on ASDEX. Barbato, E. (Associ- 
azione Euratom-ENEA sulla Fusione, Frascati (Italy)); Bartiromo, 
R.; Gabellieri, L.; Tuccillo, A.A. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293-: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Modulation of the RF power is a well known technique to study 
the power deposition profile and transport processes in plasmas. In 
this paper we report on modulation experiments of Lower Hybrid 
(LH) power into ASDEX plasmas and we investigate the spatial 
diffusion of LH generated fast electrons by comparing the experi- 
mental results with a simulation model. The plasma response is 
studied by measuring bremsstrahlung emission from fast electrons 


in the photon energy range from 40 keV to 500 keV with two sys- 
tems: The first one records simultaneously the emission from three 
radial chords (0, 13, 27 cm). The second looks tangentially on the 
equatorial plane with a tangency point variable from 40 cm on the 
inner side to 20 cm on the outer side of the magnetic axis on a 
shot by shot basis. Both systems use three inches Nal detectors 
with standard electronics and data acquisition. (orig.). 


2471 (IPP—-I!I/180 vp.) ICRF power deposition and confine- 
ment scaling in ASDEX. Ryter, F. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.)); Stroth, U.; Brambilla, M. 
ICRH Team; ASDEX Team; NI Team. Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany). Jun 1991. (CONF-9106293-: 
18. European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In ASDEX, ICRF and NI! heated plasmas obey very similar L- 
scaling laws. This suggests that the plasma energy transport does 
not depend on the heating method. Whether this is true can only 
be decided in transport studies of ICRF and NBI heated plasmas 
which require quantitative power deposition profile. In this paper, 
we present a new approach to obtain, from experimental data, a 
quantitative estimate for the ICRF power deposition profiles and 
compare the results with theoretical profiles. (orig.). 


2472 (IPP-III/180 vp.) Long term Zer¢r profile behaviour on 
ASDEX for different heating and wall conditions. Steuer, K.H. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Roehr, H.; Dollinger, F.; Engelhardt, W.; Fussmann, G.; Junker, 
W.; Kallenbach, A.; Kurzan, B.; Schneider, U. ASDEX Team. Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany). Jun 1991. 
(CONF-9106293-: 18. European conference on controlled fusion 
and plasma heating, Berlin (Germany), 3-7 Jun 1991). In ASDEX 
contributions to the 18th European conference on controlled fusion 
and plasma heating. 150p. Order Number DE92714653. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Zet is an overall measure of the impurity content in a plasma 
and can be directly derived from bremsstrahlung emission. It 
should ideally be close to 1 to minimize both fuel dilution and radi- 
ation losses. Obviously, the type and amount of impurities depend 
on the wall material and also on the long term wall conditioning. In 
this paper we refer to ASDEX divertor discharges where the main 
chamber was covered with graphite tiles; we investigate the influ- 
ence of uncoated, carbonized and boronized walls on Z,4 profiles. 
(orig.). 


2473 (IPP—IIl/180 vp.) lon temperature near the separatrix 
at ASDEX. Schneider, R. (Max-Planck-institut fuer Plasmaphysik, 
Garching (Germany, F.R.)); Verbeek, H.; Neuhauser, J.; Reiter, D. 
ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293-—: 18. European conference 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 

The ion temperature profile near the separatrix and in the 
scrape-off layer of a tokamak is a crucial quantity for the transport 
of energy and particles in this region, but is mostly unknown in 
present tokamaks. Typical relaxation times as well as edge plasma 
simulations indicate the possibility of strongly different electron and 
ion temperatures, at least in cases of low edge densities. Indirect 
experimental evidence for that has been reported from several 
tokamaks, e.g. ASDEX and JET. Charge exchange (CX) neutral 
spectroscopy combined with numerical models for neutral hydrogen 
gas transport is a standard procedure to determine bulk ion tem- 
peratures in tokamak plasmas. It has proven to be a fairly robust 
method even in cases in which the model assumptions at the 
plasma edge are quite uncertain. This valuable insensitivity against 
less well known parameters as surface interaction models and 
other typical plasma edge effects vanishes if the low energy (neu- 
tral energies less than 1000 eV) neutral particle spectra are 
considered as required to determine edge ion temperatures. At 
ASDEX this spectral range was routineously measured by a time- 
of-flight system (LENA). We used the fully 3D Monte Carlo neutral 
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particle code EIRENE to calculate the low-energy charge exchange 
spectra for energies below 1000 eV and to analyse their informa- 
tion with respect to ion temperature profiles. (orig./AH). 


2474 (IPP-II/180 vp.) Neutron production during deu- 
terium injection into ASDEX. Bomba, B. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany, F.R.)); Feng, Y.; Huebner, K.; 
Wolle, B. ASDEX Team; NI Team. Max-Planck-institut fuer Plasma- 
physik, Garching (Germany). Jun 1991. (CONF-9106293-: 18. 
European conference on controlled fusion and plasma heating, 
Berlin (Germany), 3-7 Jun 1991). In ASDEX contributions to the 
18th European conference on controlled fusion and plasma heat- 
ing. 150p. Order Number DE92714653. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In this paper we discuss the behaviour of the neutron rate during 
deuterium injection into a deutenum plasma for several confine- 
ment regimes, namely coinjection, density limit discharges, and 
discharges with counter-injection. With these results we are able to 
explain the ion temperature development in these regimes. Finally, 
we present results from deuterium injection into a helium plasma. 
(orig.). 


2475 (IPP-II/180 vp.) lon temperature profiles deduced 
from Doppler broadening of X-ray lines in ASDEX. Chu, C.C. 
(Max-Planck-institut fuer Plasmaphysik, Garching (Germany, F.R.)); 
Nolte, R.; Fussmann, G.; Fahrbach, H.U.; Herrmann, W.; Simmet, 
E. ASDEX Team. Max-Planck-institut fuer Plasmaphysik, Garching 
(Germany). Jun 1991. (CONF-9106293—: 18. European conference 
on controlled fusion and plasma heating, Berlin (Germany), 3-7 Jun 
1991). In ASDEX contributions to the 18th European conference 
on controlled fusion and plasma heating. 150p. Order Number 
DE92714653. Source: OSTI; NTIS (US Sales Only); INIS. 


The evaluation of the ion-impurity temperatures Tp,,, deduced 


from the Doppler broadening in the soft X-ray range 1-1 0 A will be 
desribed. Consistency checks were made by comparing Tpopp ob- 
tained from He-like chlorine (Cl XVI) resonance line with those 
from Ar XVII and Cu XXVIII. The agreement of Topp at the plasma 


centre is within 5«10%. Comprehensive data of are com- 
pared with those predicted by neoclassical ion-heat-transport 
calculations (Tj neo), as well as those measured by active and pas- 
sive charge-exchange fluxes (Tj.act, Tipass). We find good 
agreement between the radial profiles of Vice: Ti.neo during the 
ohmically heated discharges. There is also good agreement be- 
tween Tpopp, Tiact 2M Ti pass at the plasma centre during the 
ohmically, Th. and Ni-heated discharges, but Tpopp, radial profiles 
are stronger peaked than those of Tj act and Tj pass. (orig/AH). 


2476 (IPP-1V/245) Spectrometrical measurement of the 
species composition and beam divergence of hydrogen and 
deuterium beams from the ASDEX Ni-beamline ion sources 
and the HF source. Bilau Faust, R. (Max-Planck-institut fuer 
Plasmaphysik, Garching (Germany). Bereich Technologie). Max- 
Planck-institut fuer Plasmaphysik, Garching (Germany). Jul 1991. 
62p. (in German). Order Number DE92721786. Source: OSTI; 
NTIS (US Sales Only); INIS. 

A Doppier-shift spectroscopy system has been employed on the 
ASDEX neutral injection beamline to measure the species compo- 
sition and beam divergence during injection. The optical diagnostic 
system, which is located in the neutral injection control room, con- 
sists of a Czerny-Turner spectrometer with a linear photodiode 
camera, camera controller and an AT-PC as storage medium and 
for the data analysis. The measurements have been made using a 
line of sight into the neutralizer. Each of the eight neutralizers 
could be connected by an optical fiber with the spectrometer to re- 
solve the H,-light of the three velocity components of the beam. 
The analysis of the data taken from the neutralizer were compli- 
cated and hence less accurate by the presence both of a 
structured back-ground signal and the presence of partially acceler- 
ated particles. The data collection of the eight sources for 
hydrogen and deuterium injection shows collectively the known de- 
pendence from the extraction current for this periplasmatron kind of 
sources. The data analysis programs has been devieoped during 
the routine ASDEX operation time. Therefore systematic measure- 
ments concerning the dependence of species composition on 
source parameters others than acceleration voltage and current 
were not performed. The beam divergence was also determined 


from the Doppler-shifted H,,-spectrum. A comparison with calori- 
metric measurements shows a good agreement using the focus 
length of the sources as a fitparameter. Following the measure- 
ments at the ASDEX neutral injection beamline the optical 
diagnostic system was moved to the testbed of the HF-source. The 
optical species composition data of the HF-source confirmed the 
high proton yield of about 85% for source parameters as 50 kV 
and 80A. Up to this date there are only the optically determined 
data of the beam divergence for the Hf-source available showing a 
value of about 1.15deg at the perveance minimum. (orig.). 


2477 (JET-R-91-02) First results from the JET Time of 
Flight Neutral Particle Analyser. Bracco, G. (ENEA, Frascati 
(Italy). Centro Ricerche Energia); Moleti, A.; Tilia, B.; Zanza, V.; 
Bonnerue, J.L.; Corti, S.; Clarke, H. Commission of the European 
Communities, Abingdon (UK). JET Joint Undertaking. Apr 1991. 
26p. Order Number DE92601834. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A Time of Flight (TOF) Neutral Particle Analyser (NPA) has been 
recently installed at JET. The operation of the previous JET NPA 
system (KR1) was heavily affected by the neutron induced back- 
ground noise. The new system (KR2) consists of a single NPA 
based on the measurement of the time of flight of the analysed 
particles, so that a random background can be discriminated by a 
standard coincidence technique. The analyser energy range is 0.5- 
200 keV and it has been absolutely calibrated for hydrogen, 
deuterium and helium neutrals. (author). 


2478 (KFTI-89-62) Numerical simulation of ion-cyclotron 
heating on a small additive in open magnetic trap. Moiseenko, 
V.E.; Pilipenko, V.V.; Zamkov, V.1.; Zukakishvili, G.G.; Borozenets, 
A.M. AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst. 1989. 17p. (In Russian). Order Number 
DE92603843. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility of plasma heating using a fast magnetoacoustic 
wave (FMAW), its energy being absorbed by ions of smali additive 
in a cyclotron resonance, is investigated using the two-dimensional 
numeric code PLFEM. Parameters of volumetric (global) resonance 
(TE;92 mode) at different additive concentrations are calculated for 
KP-2M gasodynamic trap. It is shown that under hydrogen concen- 
tration of 1-3% in deuterium plasma optimal conditions for 
HF-heating are realized. Electrotechnic parameters of an antenna 
system, inducing the FMAW volumetric resonance are calculated. 
17 refs.; 8 figs. 


2479 (LA-UR-91-3217) Tokamak and RFP ignition require- 
ments. Werley, K.A. Los Alamos National Lab., NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910968— 
36: 14. IEEE symposium on fusion engineering, San Diego, CA 
(United States), 30 Sep - 3 oct 1991). Order Number DE92002364. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A plasma model is applied to calculate numerically transport- 
confinement (nrc) requirements and steady-state operation toka- 
mak. The CIT tokamak and RFP ignition conditions are examined. 
Physics differences between RFP and tokamaks, and their conse- 
quences for a DT ignition machine, are discussed. The ignition 
RFP, compared to a tokamak, has many physics advantages, in- 
cluding ohmic heating to ignition (no need for auxiliary heating 
systems), higher beta, low ignition current, less sensitivity of 
ignition requirements to impurity effects, no hard disruptions (asso- 
ciated with beta or density limits), and successful operation with 
high radiation fractions (fpap ~ 0.95). These physics advantages, 
coupled with important engineering advantages associated with 
lower external magnetic fields, larger aspect ratios, and smaller 
plasma cross sections translate into significant cost reductions for 
both ignition and power reactor. The primary drawback of the RFP 
is the uncertainty that the present confinement scaling will extrapo- 
late to reactor regimes. The 4-MA ZTH was expected to extend the 
Nr_ transport scaling data three order of magnitude above ZT-40M 
results, and if the present scaling held, to achieve a DT-equivalent 
scientific energy breakeven, Q=1. A basecase RFP ignition point is 
identified with a plasma current of 8.1 MA and no auxiliary heating. 
16 refs., 4 figs., 1 tab. 
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2480 (PPPL-2764) Theory-based transport simulations of 
TFTR L-mode temperature profiles. Bateman, G. Princeton Univ., 
NJ (United States). Plasma Physics Lab. 24 Oct 1991. 41p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE92002835. Source: OSTI; 
NTIS; INIS: GPO Dep. 

The temperature profiles from a selection of TFTR L-mode dis- 
charges are simulated with the 1-1/2-D BALDUR transport code 
using a combination of theoretically derived transport models, 
called the Multi-Mode Model. The present version of the Multi- 
Mode Model consists of effective thermal diffusivities resulting from 
trapped electron modes and ion temperature gradient (nj) modes, 
which dominate in the core of the plasma, together with resistive 
ballooning modes, which dominate in the periphery. Within the con- 
text of this transport model and the TFTR simulations reported 
here, the scaling of confinement with heating power comes from 
the temperature dependence of the n; and trapped electron modes, 
while the scaling with current comes mostly from resistive balloon- 
ing modes. 24 refs., 16 figs., 3 tabs. 


2481 (PPPL-2773) ECE and x-ray image reconstructions 
of sawtooth oscillations on TFTR. Nagayama, Y.; McGuire, 
K.M.; Cavallo, A.; Bitter, M.; Fredrickson, E.D.; Hill, K.W.; Hsuan, 
H.; Janos, A.; Park, W.; Taylor, G.; Yamada, M. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Oct 1991. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE92001934. Source: OSTI; 
NTIS; INIS; GPO Dep. 

High resolution ECE and X-ray image reconstructions have been 
made simultaneously during the sawtooth crash in the fast rotating 
plasma on TFTR. The X-ray tomography is found not the represent 
flux surfaces but to show metal impurity behavior. The experimen- 
tal results show that the reconnection process cause the sawtooth 
crash, even when the crash time is 20 times faster than the Kad- 
omtsev reconnection time. New features are observed during the 
sawtooth crash, such as an oval shaped hot spot and a cooler re- 
gion between the island and the hot spot. 18 refs., 5 figs. 


2482 (PPPL-2783) Overview of TFTR transport studies. 
Hawryluk, R.J.; Arunasalam, V.; Beer, M.; Bell, M.; Bell, R.; Biglari, 
H.; Bitter, M.; Boivin, R.; Bretz, N.L.; Budny, R.; Cheng, C.Z.; Chu, 
T.K.; Cohen, S.A.; Cowley, S.; Efthimion, P.C.; Fredrickson, E.; 
Furth, H.P.; Goldston, R.J.; Greene, G.; Grek, B.;Princeton Univ., 
NJ (United States). James Forrestal Research Center. Oct 1991. 
29p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. Order Number DE92001936. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A review of TFTR plasma transport studies is presented. Parallel 
transport and the confinement of suprathermal ions are found to be 
relatively well described by theory. Cross-field transport of the ther- 
mal plasma, however, is anomalous with the momentum diffusivity 
being comparable to the ion thermal diffusivity and larger than the 
electron thermal diffusivity in neutral beam heated discharges. Per- 
turbative experiments have studied non-linear dependencies in the 
transport coefficients and examined the role of possible non-local 
phenomena. The underlying turbulence has been studied using mi- 
crowave scattering, beam emission spectroscopy and microwave 
reflectometry over a much broader range in ki than previously 
possible. Results indicate the existence of large-wavelength fluctu- 
ations correlated with enhanced transport. MHD instabilities set 
important operational constraints. However, by modifying the cur- 
rent profile using current ramp-down techniques, it has been 
possible to extend the operating regime to higher values of both 
e8p and normalized G-. In addition, the interaction of MHD fluctua- 
tions with fast ions, of potential relevance to a-particle confinement 
in D-T plasmas, has been investigated. The installation of carbon- 
carbon composite tiles and improvements in wall conditioning, in 
particular the use of Li pellet injection to reduce the carbon recy- 
cling, continue to be important in the improvement of plasma 
performance. 96 refs., 16 figs. 


2483 (PPPL-2786) Current-drive by lower hybrid waves in 
the presence of energetic alpha-particles. Fisch, N.J.; Rax, J.M. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Oct 
1991. 16p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC02-76CH03073. Order 
DE92001940. Source: OSTI: NTIS: INIS; GPO Dep 

Many experiments have now proved the effectiveness of lower 
hybrid waves for driving toroidal current in tokamaks. The use of 
these waves, however, to provide all the current in a reactor is 
thought to be uncertain because the waves may not penetrate the 
center of the more energetic reactor plasma, and, if they did, the 
wave power may be absorbed by alpha particles rather than by 
electrons. This paper explores the conditions under which lower- 
hybrid waves might actually drive all the current. 26 refs. 


Number 


2484 (PPPL-2789) On resonant destabilization of toroidal 
Alfven eigenmodes by circulating and trapped energetic ions/ 
alpha particles in tokamaks. Biglari, H.; Zonca, F.; Chen, L. 
Princeton Univ., NJ (United States). Plasma Physics Lab. Oct 
1991. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03073. Order Number DE92001938. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Toroidal Alfven eigenmodes are shown to be resonantly destabi- 
lized by both circulating and trapped energetic ions/alpha particles. 
In particular, the energetic circulating ions are shown to resonate 
with the mode not only at the Alfven speed (vq), but also one-third 
of this speed, while resonances exist between trapped energetic 


ions and the wave when v = val2le2 (l=integer, e=r/R is the local 
inverse aspect ratio), although the instability becomes weaker for 
resonances other than the fundamental. The oft-quoted criterion 
that instability requires super-Alfvenic ion velocities is thus suffi- 
cient but not necessary. 14 refs. 


2485 (PPPL-—2790) A unified theory of resonant excitation 
of kinetic ballooning modes by energetic ions/alpha particles 
in tokamaks. Biglari, H.; Chen, L. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Oct 1991. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE92001935. Source: OSTI; NTIS; INIS; GPO Dep. 

A complete theory of wave-particle interactions is presented 
whereby both circulating and trapped energetic ions can destabilize 
kinetic ballooning modes in tokamaks. Four qualitatively different 
types of resonances, involving wave-precessional drift, wave- 
transit, wave-bounce, and precessional drift-bounce interactions, 
are identified, and the destabilization potential of each is assessed. 
For a characteristic slowing-down distribution function, the domi- 
nant interaction is that which taps those resonant ions with the 
highest energy. Implications of the theory for present and future 
generation fusion experiments are discussed. 16 refs. 


2486 (PPPL-2791) Stability of high 6 large aspect ratio 
tokamaks. Cowley, S.C. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Oct 1991. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE92001933. Source: OSTI; NTIS; INIS; GPO Dep. 

High 6(B> «/q*) large aspect ratio (« >> 1) tokamak equilibria 
are shown to be always stable to ideal M.H.D. modes that are lo- 
calized about a flux surface. Both the ballooning and interchange 
modes are shown to be stable. This work uses the analytic high 6 
large aspect ratio tokamak equilibria developed by Cowley et.al., 
which are valid for arbitrary pressure and safety factor profiles. The 
stability results make no assumption about these profiles or the 
shape of the boundary. 14 refs., 4 figs. 


2487 (PPPL—2792) Angular momentum, g-value, and mag- 
netic flux of gyration states. Arunasalam, V. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Oct 1991. 48p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE92001932. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Two of the world’s leading (Nobel laureate) physicists disagree 
on the definition of the orbital angular momentum L of the Landau 
gyration states of a spinless charged particle in a uniform external 
magnetic field B = B iz. According to Richard P. Feynman (and 
also Frank Wilczek) L = (rv) = rm(p - qAV/c), while Felix Bloch 
(and also Kerson Huang) defines it as L = rxp. We show here that 
Bloch's definition is the correct one since it satisfies the necessary 
and sufficient condition LxL = A L, while Feynman's definition does 
not. However, as a consequence of the quantized Aharonov-Bohm 
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magnetic flux, this canonical orbital angular momentum (surpris- 
ingly enough) takes half-odd-integral values with a zero-point 
gyration states of Lz = A/2. Further, since the diamagnetic and the 
paramagnetic contributions to the magnetic moment are interde- 
pendent, the g-value of these gyration states is two and not one, 
again a surprising result for a spiniess case. The differences be- 
tween the gauge invariance in classical and quantum mechanics, 
Onsager's suggestion that the flux quantization might be an intrin- 
sic property of the electromagnetic field-charged particle 
interaction, the possibility that the experimentally measured funda- 
mental unit of the flux quantum need not necessarily imply the 
existence of “electron pairing” of the Bardeen-Cooper-Schriefter su- 
perconductivity theory, and the relationship to the Dirac’s angular 
momentum quantization condition for the magnetic monopole- 
charged particle composites (i.e. Schwinger's dyons), are also 
briefly examined from a pedestrian viewpoint. 


2488 (PPPL-—2793) Inverse problem for Bremsstrahlung 
radiation. Voss, K.E.; Fisch, N.J. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Oct 1991. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE92001937. Source: OSTI; NTIS; INIS; GPO Dep. 

For certain predominantly one-dimensional distribution functions, 
an analytic inversion has been found which yields the velocity dis- 
tribution of superthermal electrons given their Bremsstrahlung 
radiation. 5 refs. 


2489 (PPPL-2795) The interpretation of reflectometry 
measurements of plasma fluctuations. Bretz, N. Princeton Univ., 
NJ (United States). Plasma Physics Lab. Oct 1991. 32p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03073. Order Number DE92001939. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Wave reflections from density fluctuations with magnitudes and 
frequencies typical of drift waves have been investigated. Both drift 
waves and the reflected phase and amplitude depend on the den- 
sity gradient scale length, and this common feature implies that 
both the angular deviation of a normally propagating wave and the 
phase change on reflection are of order unity. Thus the surface will 
always appear “rough” and amplitude variations will always be 
large. For smaller amplitude waves numerical solutions of the one 
dimensional full wave equation for the propagation near cutoff fre- 
quencies has been used to show how to interpret reflectometry 
measurements. For density perturbations with wavelengths near 
the density scale length, the external fluctuating phase can be sim- 
ply interpreted in terms of a fluctuating density near the cutoff 
layer. However, the amplitude of the phase resporise falls substan- 
tially as the fluctuation wavelength, A, approaches the free space 
wavelength of the reflected wave, 4, and the location of the maxi- 
mum response moves out in front of the cutoff layer following the 
wave matching condition k, = 2k x 2n(x)kp. Similarly, correlation 
measurements of density fluctuations from probe waves of different 
wavelengths are shown to be limited to about four times the aver- 
age reflected wavelength. 12 refs., 9 figs. 


2490 (PPPL-CFP-—2472) Flow shear suppression of turbu- 
lence using externally driven ion Bernstein and Alfven waves. 
Biglari, H. (Princeton Univ., NJ (United States). Plasma Physics 
Lab.); Ono, M.; Diamond, P.H.; Craddock, G.G. Princeton Univ., 
NJ (United States). Plasma Physics Lab. [1991]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073 ;FG03-88ER53275. (CONF-910869-15: 9. topical 
conference on radio frequency power in plasmas, Charleston, SC 
(United States), 12-14 Aug 1991). Order Number DE92001834. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The utilization of externally-launched radio-frequency waves as a 
means of active confinement control through the generation of 
sheared poloidal flows is explored. For low-frequency waves, ki- 
netic Aifven waves are proposed, and are shown to drive sheared 
E x B flows as a result of the radial variation in the electromag- 
netic Reynolds stress. In the high frequency regime, ion Bernstein 
waves are considered, and shown to generate sheared poloidal ro- 
tation through the ponderomotive force. In either case, it is shown 
that modest amounts of absorbed power (~ few 100 kW) are re- 
quired to suppress turbulence in a region of several cm radial 
width. 9 refs- 


2491 (PPPL-CFP-2475) ICRF heating on TFTR. Phillips, 
C.K. (Princeton Univ., NJ (United States). Plasma Physics Lab.): 
Fredrickson, E.; Hammett, G.; Hosea, J.: McGuire. K.; Stevens. J.: 
Wilson, J.R.; Bell, M.; Bitter, M.; Boivin, R.; Hill, K.; Hsuan, H.; 
Jassby, D.; Jobes, F.C.; McCune, D.; Owens, DPrinceton Univ., NJ 
(United States). Plasma Physics Lab. [1991]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. (CONF-910869-17: 9. topical conference on radio 
frequency power in plasmas, Charleston, SC (United States), 12- 
14 Aug 1991). Order Number DE92001832. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objectives of the ICRF heating program on TFTR are dis- 
cussed along with a summary of the progress made to date towards 
achieving those goals. A more detailed analysis of experimental 
observations of ICRF sawtooth stabilization is given along with a 
comparison of the data to a theoretical mode! based on energetic 
ion stabilization of m=1 kink instabilities. A qualitative correlation is 
observed between the experimental observations and model pre- 
dictions, but further development of the theory coupled with more 
detailed experimental measurements is required in order to gain a 
quantitative understanding of the phenomenon. 10 refs., 6 figs. 


2492 (PPPL-CFP-2476) Alpha-particle diagnostics. Young, 
K.M. Princeton Univ., NJ (United States). Plasma Physics Lab. 
[1991]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-910857-6: Inter- 
national School of Plasma Physics Piero Caldirola’ diagnostics for 
contemporary fusion experiments, Varenna (Italy), 27 Aug - 6 sep 
1991). Order Number DE92001831. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper will focus on the state of development of diagnostics 
which are expected to provide the information needed for a- 
physics studies in the future. Conventional measurement of 
detailed temporal and spatial profiles of background plasma prop- 
erties in DT will be essential for such aspects as determining 
heating effectiveness, shaping of the plasma profiles and effects of 
MHD, but will not be addressed here. This paper will address (1) 
the measurement of the neutron source, and hence a-particle birth 
profile, (2) measurement of the escaping a-particies and (3) mea- 
surement of the confined a-particles over their full energy range. 
There will also be a brief discussion of (4) the concerns about 
instabilities being generated by a-particles and the methods neces- 
sary for measuring these effects. 51 refs., 10 figs. 


2493 (PPPL-CFP-2477) Requirements for ITER diagnos- 
tics. Young, K.M. Princeton Univ., NJ (United States). Plasma 
Physics Lab. [1991]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. (CONF-910857— 
5: International School of Plasma Physics Piero Caldirola’ 
diagnostics for contemporary fusion experiments, Varenna (Italy), 
27 Aug - 6 sep 1991). Order Number DE92001830. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The development and design of plasma diagnostics for the Inter- 
national Thermonuclear Experimental Reactor (ITER) present a 
formidable challenge for experimental plasma physicists. The large 
plasma size, the high central density and temperature and the very 
high thermal wall loadings provide new challenges for present 
measurement techniques and lead to a search for new methods. 
But the physics and control requirements for the long bum phase 
of the discharge, combined with very limited access to the plasma, 
constrained by the requirement for radiation shielding of the coils 
and sharing of access ports with heating and current drive power, 
remote manipulation, fueling and turn blanket modules, make for 
very difficult design choices. An initial attempt at these choices has 
been made by an international team of diagnostic physicists, gath- 
ering together in a series of three workshops during the ITER 
Conceptual Design Activity. This paper is based on that report and 
provides a summary of its most important points. To provide a 
background against which to place the diagnostic requirements and 
design concepts, the ITER device, its most important plasma prop- 
erties and the proposed experimental program will be described. 
The specifications for the measurement of the plasma parameters 
and the proposed diagnostics for these measurements will then be 
addressed, followed by some examples of the design concepts that 
have been proposed. As a result of these design studies, it was 
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clear that there were many uncertainties associated with these 
concepts, particularly because of the nuclear radiation environ- 
ment, so that a Research and Development Program for diagnostic 
hardware was established. It will also be briefly summarized. 


2494 (UCRL-JC—107867) ECH propagation and absorption 
experiments at 140 GHz in MTX. Fenstermacher, M.E. (Lawrence 
Livermore National Lab., CA (United States)); Allen, S.L.; Casper, 
T.A.; Foote, J.H.; Hooper, E.B.; Johnston, S.; Lasnier, C.J.; 
Makowski, M.M.; Marinak, M.; Meyer, W.H.; Moller, J.M.; Rice, 
B.W.; Stallard, B.W.; Thomassen, K.Lawrence Livermore National 
Lab., CA (United States). Aug 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910869-19: 9. topical conference on radio frequency power 
in plasmas, Charleston, SC (United States), 19-21 Aug 1991). Or- 
der Number DE92002181. Source: OSTI; NTIS; INIS; GPO Dep. 
Single pass absorption experiments using fundamental, O-mode 
ECH waves have been performed in the Microwave Tokamak Ex- 
periment (MTX) and found to be consistent with linear absorption 
theory, as predicted for the ECH source which is a 140 GHz, 400 
kW CW gyrotron. These experiments provide the basis for compari- 
son with future Free Electron Laser (FEL) experiments in which the 
absorption is predicted to be in the non-linear regime for Pre, > 1 
GW. The gyrotron power is coupled into a quasi-optical transmis- 
sion line to the tokamak by a Viasov antenna. The input power is 
measured by calorimeters located just outside the injection port and 
on the vacuum wall opposite the port. For plasma shots, the total 
transmitted power and its profile are measured. Temporal analysis 
of the thermistor signals compared with a heat diffusion model for 
the tiles gives the spatial profile of transmitted power. These mea- 
surements are compared with the stored energy increase by 
diamagnetism measurements, 3-D vacuum fields calculations and 
ray-tracing calculations of the transmitted power. 5 refs., 4 figs. 


2495 (UCRL-JC—108019) Enhanced lower hybrid penetra- 
tion via intense multi-microsecond pulses. Cohen, R.H. 
(Lawrence Livermore National Lab., CA (United States)); Rognlien, 
T.D.; Bonoli, P.T.; Porkolab, M. Lawrence Livermore National Lab., 
CA (United States). [1991]. 9p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910869—20: 9. topical conference on radio frequency power 
in plasmas, Charleston, SC (United States), 12-14 Aug 1991). Or- 
der Number DE92002180. Source: OSTI; NTIS; INIS; GPO Dep. 

Applying lower-hybrid power in short, intense pulses can over- 
come Landau damping, allowing penetration into the core of 
reactor-grade plasmas. We present theoretical description of the 
absorption which accounts for transient collisional effects as well 
as nonlinear broadening of the resonant plateau. We show results 
from ray-tracing calculations which include the nonlinear absorp- 
tion. We also derive the conditions required for pump depletion by 
parametric instabilities, and assess density depletion by pon- 
deromotive effects, scattering by low-frequency background 
fluctuations, and filamentation. Consideration of all of the afore- 
mentioned effects as well as potential source availability and 
launcher requirements leads to the consideration of scenarios 
based on 5-10 GW 30-100 us pulses for the ITER Conceptual 
Design. Experimental tests of the concept can be done by launch- 
ing waves with high enough parallel wavenumber that the resonant 
electrons are only moderately far out on the tail of the distribution 
function. The experiments could entail checking the predicted vari- 
ation of the penetration with the duration and peak power of the 
pulses as well as the launcher area. We give sample experimental 
parameters for the Microwave Tokamak Experiment (MTX), Alcator 
C-Mod, Versator, and D3-D. 15 refs., 3 figs. 


2496 (UCRL-JC—108477) Polarization spectroscopy of 
tokamak plasmas. Wroblewski, D. Lawrence Livermore National 
Lab., CA (United States). Sep 1991. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9108105—2: 8. topical conference on atomic processes in 
plasmas, Portland, ME (United States), 25-29 Aug 1991). Order 
Number DE92002184. Source: OSTI; NTIS; INIS; GPO Dep. 
Measurements of polarization of spectral lines emitted by toka- 
mak plasmas provide information about the plasma_ internal 
magnetic field and the current density profile. The methods of po- 
larization spectroscopy, as applied to the tokamak diagnostic, are 


reviewed with emphasis on the polarimetry of motional Stark effect 
in hydrogenic neutral beam emissions. 25 refs., 7 figs. 


2497 (UCRL-JC—108485) Non-inductive current drive sce- 
narios for steady state operation of an ITER HARD option. 
Fenstermacher, M. (Lawrence Livermore National Lab., CA (United 
States)); Nevins, W.; Bulmer, R.; Lindquist, W.; Parker, J.; Smith, 
G.; Copper, W.; Wells, R.; Ehst, D. Lawrence Livermore National 
Lab., CA (United States). 25 Sep 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910968-26: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92002165. Source: OSTI; NTIS; INIS: GPO Dep. 

The requirements for steady state operation of a High Aspect 
Ratio Design (HARD) option for ITER using noninductive current 
driven by Neutral Beam (NB) injection, Lower Hybrid (LH) slow 
waves, and Fast Waves (FW) have been examined. For the higher 
field (B; = 7.1 T) and moderate density (<ne> = 1.1 x 107° m-) 
in this HARD steady state operating point, NB injection provides 
the optimal current drive subject to the constraints of minimizing 
the total input power and achieving a high plasma internal induc- 
tance (1; = 0.75; i.e. a peaked current drive profile). An alternate 
scenario uses FW current drive in the plasma core combined with 
LH waves in the outer plasma regions in place of the neutral 
beams, with approximately 30% higher power requirement. Finally, 
Electron Cyclotron (EC) resonance current drive is used in either 
scenario to provide localized perturbation of the current profile at 
the q = 2 surface for disruption stabilization. 7 refs., 5 figs., 1 tab. 


2498 (UM-P-91/40) Dielectric response of planar relativis- 
tic quantum plasmas. Bardos, D.C.; Frankel, N.E. Melbourne 
Univ., Parkville (Australia). School of Physics. [1991]. 54p. Order 
Number DE92603838. Source: OSTI; NTIS (US Sales Only); INIS. 
The dielectric response of planar relativistic charged particle- 
antiparticle plasmas is investigated, treating Fermi and Bose 
plasmas. The conductivity tensor in each case is derived in the 
self-consistent Random Phase Approximation. The tensors are 
then evaluated at zero temperature for the case of no external 
fields, leading to explicit dispersion relations for the electrodynamic 
modes of the plasma. The longitudinal and transverse modes are 
in general coupled for plasma layers. This coupling vanishes, how- 
ever, in the zero field case, allowing ‘effective’ longitudinal and 
transverse dielectric functions to be defined in terms of components 
of the conductivity tensor. Solutions to the longitudinal mode equa- 
tions (i.e. plasmon modes) are exhibited, while purely transverse 
modes are found not to exist. In the case of the Bose plasma the 
screening of a test charge is investigated in detail. 41 refs., 1 fig. 


2499 (UW-CPTC—91-14) Modeling particle transport dur- 
ing the L-H transition and ELM crashes. Chang, Zuoyang; 
Callen, J.D. Wisconsin Univ., Madison, WI (United States). Center 
for Plasma Theory and Computation. Oct 1991. 25p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53218 ;FG02-87ER52140. Order Number DE92002624. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A simple diffusive transport model is developed to study the evo- 
lution of the plasma edge density profile during the L- to H-mode 
transition and edge localized mode (ELM) crashes. Bifurcation-type 
L- to H-mode density profile changes readily emerge from the 
steady state solutions of the model. For the L-H transition an in- 
stantaneous change in the particle diffusivity from L-mode to H- 
mode is introduced. It is characterized by formation of a transport 
barrier layer near the plasma edge. For (giant) ELMs, the crashes 
are assumed to be caused by a temporary loss of transport barrier. 
An inward particle flux and the plasma source terms are assumed 
unchanged during these transitions. Detailed simulation results for 
both the L-H transition and ELM crashes show that many edge- 
transport related features of this model agree with recent H-mode 
experimental observations. 13 refs., 8 figs. 


2500 (UW-CPTC-—91-16) Interaction of bootstrap-current- 
driven magnetic islands. Hegna, C.C.; Callen, J.D. Wisconsin 
Univ., Madison, WI (United States). Center for Plasma Theory and 
Computation. Oct 1991. 37p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-86ER53218. Order Num- 
ber DE92002625. Source: OSTI; NTIS; INIS; GPO Dep. 
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The formation and interaction of fluctuating neoclassical pressure 
gradient driven magnetic islands is examined. The interaction of 
magnetic islands produces a stochastic region around the separa- 
trices of the islands. This interaction causes the island pressure 
profile to be broadened, reducing the island bootstrap current and 
drive for the magnetic island. A model is presented that describes 
the magnetic topology as a bath of interacting magnetic islands 
with low to medium poloidal mode number (m = 3-30). The is- 
lands grow by the bootstrap current effect and damp due to the 
flattening of the pressure profile near the island separatrix caused 
by the interaction of the magnetic islands. The effect of this spo- 
radic growth and decay of the islands (“magnetic bubbling”) is not 
normally addressed in theories of plasma transport due to mag- 
netic fluctuations. The nature of the transport differs from statistical 
approaches to magnetic turbulence since the radial step size of the 
plasma transport is now given by the characteristic island width. 
This model suggests that tokamak experiments have relatively 
short-lived, coherent. long wavelength magnetic oscillations present 
in the steep pressure-gradient regions of the plasma. 42 refs. 


7002 Fusion Power Plant Technology 


Refer also to citation(s) 1002, 1041, 1419, 1957, 1958, 2417, 
2476, 2494 


2501 (ANL/CP-72842) Potential for use of high- 
temperature superconductors in fusion reactors. Hull, J.R. 
Argonne National Lab., IL (United States). [1991]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-911111-3: International conference on 
fusion reactor materials. Clearwater, FL (United States), 17-22 Nov 
1991). Order Number DES2001919. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The present rate of development of high-temperature supercon- 
ductors (HTSs) is sufficiently rapid that there may be opportunities 
for their use in contemporary fusion devices such as the Interna- 
tional Thermonuciear Experimental Reactor (ITER). The most likely 
lapplication is for delivering power to the superconducting mag- 
nets, especially in substituting for the current leads between the 
temperatures of 4 K and 77K. A second possible application of 
HTSs is as a liquid-nitrogen-cooled power bus, connecting the 
power supplies to the magnets, thus reducing the ohmic heating 
losses over these relatively long cables. A third potential applica- 
tion of HTSs is as an inner high-field winding of the toroidal field 
coils that would operate at +20 K. While the use of higher temper- 
ature magnets offers significant advantages to the reactor system, 
it is unlikely that tested conductors of this type will be available 
within the ITER time frame. 23 refs., 2 figs. 


2502 (ANUCP-—73385) The effect of ion irradiation on in- 
ert gas bubble mobility. Alexander, D.E.; Birtcher, R.C. Argonne 
National Lab., IL (United States). Sep 1991. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-911111-4: International conference on fusion 
reactor materials, Clearwater, FL (United States), 17-22 Nov 1991). 
Order Number DE92001905. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of Al ion irradiation on the mobility of Xe gas bubbles 
in Al thin films was investigated. Transmission electron microscopy 
was used to determine bubble diffusivities in films irradiated and/or 
annealed at 673K, 723K and 773K. Irradiation increased bubble 
diffusivity by a factor of 2-9 over that due to thermal annealing 
alone. The Arrhenius behavior and dose rate dependence of bub- 
ble diffusivity are consistent with a radiation enhanced diffusion 
phenomenon affecting a volume diffusion mechanism of bubble 
transport. 9 refs., 3 figs., 2 tabs. 


2503 (ANL/CP-74483) Temperature programmed desorp- 
tion from LIAIO, treated with H2. Fischer, A.K. Argonne National 
Lab., IL (United States). [1991]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-911111-5: International conference on fusion reactor mate- 
rials, Clearwater, FL (United States), 17-22 Nov 1991). Order 
Number DE92001906. Source: OSTI; NTIS; INIS; GPO Dep. 
Temperature programmed desorption (TPD) measurements have 
been made of HO and H, desorption from LiAlO* treated at 923 


K with He-H- mixtures containing 990. 495 and 227 vppm H- 
Desorptions were into sweep gases of pure He and into He-H- 
mixtures. The H2O and H- desorption peaks were shown to be the 
sums of first order subpeaks which had reproducible desorption ac- 
tivation energy and pre-exponential terms. For H-O desorption. the 
activation energies were 96. 117. 134 kJ/mol (23. 28. and 32 kcal 
mol). (Earlier work had identified an additional peak with an activa- 
tion energy of 75 kJ/mol (18 kcalmol).) Enhancement of desorption 
of HzO by Hz in the sweep gas was confirmed. The enhancement 
results not from modifying the activation energies and pre- 
exponential terms for the various sites but from changes in the 
populations of sites participating in the desorption process so that 
sites with lower activation energies are increasingly involved. For 
those runs with He as the sweep gas. desorption of H. could be 
observed. The subpeaks involved had activation energies within 
approximately 4 kJ/mol (1 kcal’mol) higher than the analogous 
peaks for H2O desorption. 2 rets., 4 figs., 3 tabs 


2504 (ANL/CP-74527) Growth rate of dislocation loop in 
Fe-Ni-Cr alloy under Kr* ion and electron irradiation. Kimoto, T. 
(National Research Inst. for Metals, Tsukuba, Ibaraki (Japan)): 
Allen, C.W.; Rehn, L.E. Argonne National Lab.. IL (United States) 
Oct 1991. 13p. Sponsored by USDOE. Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-911111-6: Inter- 
national conference on fusion reactor materials, Clearwater, FL 
(United States), 17-22 Nov 1991). Order Number DE92001908 
Source: OSTI; NTIS INIS; GPO Dep 

In order to examine the effect of irradiating particle species on 
the growth rate of radiation-induced dislocation loops, a solution- 
annealed Fe-25Ni-15Cr-0.02C alloy was irradiated at 723 K first by 
1.5 MeV Kr* ions for 2520 sec, then by 1.5 MeV Kr’ ions and 1.0 
MeV electrons simultaneously for 780 sec, and finally by 1.0 MeV 
electrons for 780 sec with the HVEM-Tandem Facility in Argonne 
National Laboratory. The calculated damage rate by 1.5 MeV Kr 
ions was 5.8 x 10~* dpa/s, and that by 1.0 MeV electrons was 1 
x 10-* dpa/s. The growth rate of a dislocation loop located at the 
center of the specimen was 7 x 10-° nm/s for the Kr* ion 
irradiation, 4 x 10-2 nm/s for the simultaneous Kr* and electron ir- 
radiation, and (2-3) x 10-* nms for the electron irradiation. This 
implies that the electron irradiation is about 19 times more effective 
in the growth of radiation-induced dislocation loops than the Kr 
ion irradiation. The dislocation loop growth rate under the simulta- 
neous Kr* and electron irradiation is higher than the sum of the 
growth rates under the individual Kr* and electron irradiations. 5 
refs., 4 figs. 


2505 (CEA-CONF—10414) Research and development on 
liquid Pb17Li breeder in Europe. Sannier, J. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (FR). Dept. de 
Chimie Appliquee et d'Etudes Analytiques); Casini, G. CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Chimie Appliquee et d'Etudes Analytiques. 1989. 17p. (CONF- 
891204—: 4. international conference on fusion reactor materials, 
Kyoto (Japan), 4-8 Dec 1989). Order Number DE92716438. 
Source: OSTI; NTIS (US Sales Only). 

Research on eutectic Pb17Li is part of the blanket studies 
carried-out in the frame of the EC-Fusion Technology Programme. 
Two blanket concepts using liquid Pb17Li as breeder, one water- 
cooled and the other self-cooled, are being investigated and are 
among the candidates for testing in the Next Step machines. After 
a brief recall of the main features of both concepts, the paper 
presents the progress on the Pb17Li data base acquisition, 
namely: . thermophysical properties, . solubility of metallic and non 
metallic elements (with a special attention to tritium), . chemical re- 
activity, . corrosion of structural materials and related mechanical 
effects, . tritium production and recovery. 


2506 (CEA-CONF—10415) Irradiation of liquid breeder ma- 
terial Pb-17Li with in-situ tritium release measurements in the 
Libretto 2 experiment. Filament, T. (CEA Centre d’Etudes Nucle- 
aires de Fontenay-aux-Roses, 92 (FR). Dept. de Chimie Appliquee 
et d’Etudes Analytiques); Conrad, R.; Debarberis, L.; Coen, V. 
CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Chimie Appliquee et d'Etudes Analytiques. 
1989. 12p. (CONF-891204-: 4. international conference on fusion 
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reactor materials. Kyoto (Japan). 4-8 Dec 1989). Order Number 
DES2716434. Source: OST!: NTIS (US Sales Only) 

The second LIBRETTO irradiation experiment with in-situ tritium 
release measurement on the eutectic alloy PB-17Li was performed 
in the High Fiux Reactor (HFR) Petten. The experimental 
programme LIBRETTO. which fits into the European Fusion Tech- 
nology Programme on blanket technology. is jointly carried out by 
JRC Ispra. CEA Saclay and JRC Petten. Static alloy samples were 
irradiated in closed capsules with different plenum volumes and 
cladding materials. with and without a permeation barrier. up to a 
Li burnup of 1.15%. Tritium release by permeation was measured 
in-situ. The main irradiation parameter was the material tempera- 
ture. Temperature transients between 760 and 560 K were 
performed to study tritium release kinetics. Tritium residence times 
ranged from 1.4 to 40 hours for capsules without a permeation 
barrier. The aluminide permeation barrier increases the tritium resi- 
dence times at 570 K by a factor of 4.5. No tritium release was 
observed at temperatures<540 K. The post-irradiation neutron- 
radiograph images showed a volumetric increase of the alloy by 
gas bubbles. presumable helium formed under irradiation, of 2 to 
13%, depending on the initial plenum volume. 


2507 (CEA-CONF—-10416) The Sibelius experiment: study 
of the irradiation behaviour of beryllium/ceramic and beryl- 
lium/steel compacts. Fiament, T. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses. 92 (FR). Dept. de Chimie Ap- 
pliquee et d'Etudes Analytiques); Terlain, A.; Roux, N.; Briec, M.; 
Bruet, M.; Masson, M.; Tournebize, F. CEA Centre d’Etudes Nucle- 
aires de Fontenay-aux-Roses, 92 (France). Dept. de Chimie 
Appliquee et d'Etudes Analytiques. 1989. 9p. (CONF-891204—: 4. 
international conference on fusion reactor materials, Kyoto (Japan), 
4-8 Dec 1989). Order Number DE92716435. Source: OSTI; NTIS 
(US Sales Only). 

The SIBELIUS experiment, planned to assess the ceramic/ 
beryllium/stee! compatibility in a neutron environment, is outlined. 
SIBELIUS is part of an EEC-USA joint project carried out within the 
framework of the EEC fusion technology program and the ITER 
program. The compatibility between beryllium and various ceram- 
ics, as well as between beryllium and steels will be determined in 
an in-pile tritium extraction type experiment. The irradiation will take 
place in the core of the Siloe reactor. The irradiation temperature is 
of 550°C and 450°C. Out of reactor tests are also planned. The 
extensive post irradiation examination program is summarized. 


2508 (CONF-9105176—-) DOE Task Force meeting on Elec- 
trical Breakdown of Insulating Ceramics in a High Radiation 
Field. Green, P.H. (comp.). Oak Ridge National Lab., TN (United 
States). Aug 1991. 621p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO5-840R21400. From Electrical 
breakdown of insulating ceramics in a high radiation field; Vail, CO 
(United States); 28 May - 2 jun 1991. Order Number DE92000459. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This volume contains the abstracts and presentation material 
from the Research Assistance Task Force Meeting “Electrical 
Breakdown of Insulating Ceramics in a High-Radiation Field.” The 
meeting was jointly sponsored by the Office of Basic Energy Sci- 
ences and the Office of Fusion Energy of the US Department of 
Energy in Vail, Colorado, May 28—June 1, 1991. The 26 partici- 
pants represented expertise in fusion, radiation damage, electrical 
breakdown, ceramics, and semiconductor and electronic structures. 
These participants came from universities, industries, national labo- 
ratories, and government. The attendees represented eight nations. 
The Task Force meeting was organized in response to the recent 
discovery that a combination of temperature, electric field, and ra- 
diation for an extended period of time has an unexplained adverse 
effect in ceramics, termed radiation-enhanced electrical degradation 
(REED). REED occurs after an incubation period and continues to 
accelerate with irradiation until the ceramics can no longer be re- 
garded as insulators. It appears that REED is irreversible and the 
ceramic insulators cannot be readily annealed or otherwise repaired 
for future services. This effect poses a serious threat for fusion re- 
actors, which require electrical insulators in diagnostic devices, in 
radio frequency and neutral beam systems, and in magnetic as- 
semblies. The problem of selecting suitable electrical insulating 
materials in thus far more serious than previously anticipated. 


2509 (CONF-910869-18) Numerical modelling of the TFTR 
ICRH antennas. Kress. M. (Science Applications International 
Corp.. McLean. VA (United States)): Ho. Y.L.: Grossmann. W.: 
Drobot. A.: Batchelor, D.B.: Ryan. P.M.: Carter. M. Oak Ridge Na- 
tional Lab.. TN (United States). [1991]. 6p. Sponsored by USDOE, 
Washington. DC (United States). DOE Contract ACO5-840R21400. 
From 9. topical conference on radio frequency power in plasmas: 
Charleston. SC (United States): 12-14 Aug 1991. Order Number 
DE92002061. Source: OSTI: NTIS: GPO Dep. 

A general purpose 3D electromagnetic field solver code. AR- 
GUS. is being used to analyze the TFTR Antennas. To date. the 
vacuum radiation patterns produced by the bay M and L antennas 
have been obtained and reported. Recent work has concentrated 
on antenna performance comparison and understanding the role of 
geometry on performance (e.g., the impact of end-effects on cur- 
rent 2D models). Additional diagnostics such as evaluation of 
phase velocity and strap inductance are being implemented to 
enhance our understanding and to better compare with measure- 
ments. 6 refs., 2 figs. 


2510 (CONF-910968-34) Effect of high aspect ratio on 
ITER maintenance design. Herrick, T.J.: Davis, F.C.; Hollis, M.J.; 
Lousteau, D.C. Oak Ridge National Lab., TN (United States). 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 14. IEEE sympo- 
sium on fusion engineering: San Diego, CA (United States): 30 
Sep - 3 oct 1991. Order Number DE92002319. Source: OST; 
NTIS: INIS; GPO Dep. 

The International Thermonuclear Experimental Reactor (ITER) 
baseline machine configuration and auxiliary systems design spec- 
ify maintainability and repairability as fundamental requirements. 
Two important maintenance requirements for ITER are a device 
that is fully remotely maintainable, with the provision for hands-on 
maintenance wherever possible, and the ability to maintain compo- 
nents with short lives or high failure rates without moving other 
components or disturbing the machine's internal or external envi- 
ronment. Some of the maintenance tasks are accomplished 
through the use of specialized remote maintenance equipment that 
will perform crucial in-vessel and ex-vessel operations. In-vessel 
maintenance will be performed with a combination of horizontal 
and vertical access. Since the completion of the Conceptual De- 
sign Activity (CDA), systems studies by the US ITER design team 
have pointed to the possible benefits of a high aspect ratio design 
(HARD). The alternative HARD has been shown to have better 
performance characteristics than the present baseline. The HARD 
machine configuration modified in size a number of major compo- 
nents that must be remotely maintained or replaced. This required 
reevaluation of the maintenance scenarios of these components 
with respect to changes in physical accessibility, assembly and dis- 
assembly, and remote maintenance equipment. The CDA baseline 
design and HARD are compared from an assembly and mainte- 
nance feasibility perspective for some critical operations. 1 ref., 6 
figs. 


2511 (CONF-910968-37) BPX commitment to total remote 
maintenance. Davis, F.C.; Burgess, T.W. Oak Ridge National 
Lab., TN (United States). [1991]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
14. IEEE symposium on fusion engineering; San Diego, CA 
(United States); 30 Sep - 3 oct 1991. Order Number DE92002322. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Burning Plasma Experiment (BPX), to be located at Prince- 
ton Plasma Physics Laboratory, is the next major experimental 
machine in the US Fusion Program. It will be fueled with 
deuterium-tritium (D-T) that, when burned, will generate high- 
energy neutrons. This will activate the various materials used in 
construction of the machine, which will result in high levels of 
gamma radiation. Any subsequent maintenance activities on the 
machine or in the test cell area must be performed remotely. The 
initial criteria for BPX assumed that failure of toroidal field (TF) coil 
or poloidal field (PF) coil was an unlikely event. Therefore, no pro- 
visions were made for remote replacement. Expected failures were 
limited to the plasma-facing components and the external auxiliary 
equipment such as heating systems and diagnostics. Recent coil 
failures experienced at the Tokamak Fusion Test Reactor (TFTR), 
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the Joint European Torus (JET), JT-60, and Tore Supra caused the 
BPX project staff to reconsider the need for remote replacement. A 
study was undertaken to investigate how the project would be af- 
fected if the capability to recover from a coil failure were required. 
Potential effects including configuration changes to the machine 
and facility, project cost, and project operation were considered. 
The study revealed that it is indeed feasible to design BPX for 
remote recovery from any coil failure. However, for this to be ac- 
complished effectively, it is imperative to incorporate the necessary 
remote maintenance features of the components to be remotely re- 
placed into the original design along with all of the other functional 
features. The remote maintenance capability cannot be retrofitted 
after the design is complete or the equipment is built. This paper 
discusses the impacts of the coil remote replacement study and 
the subsequent changes to the design. 4 figs., 1 tab. 


2512 (CONF-9110244—1) Repetitive, smalli-bore two-stage 
light gas gun. Combs, S.K.; Foust, C.R.; Fehling, D.T.; Gouge, 
M.J.; Milora, S.L. Oak Ridge National Lab., TN (United States). 
[1991]. 2ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 42. Aeroballistic 
Range Association meeting; Adelaide (Australia); 21-25 Oct 1991. 
Order Number DE92001970. Source: OSTI; NTIS; INIS; GPO Dep. 
A repetitive two-stage light gas gun for high-speed pellet injec- 
tion has been developed at Oak Ridge National Laboratory. In 
general, applications of the two-stage light gas gun have been lim- 
ited to only single shots, with a finite time (at least minutes) 
needed for recovery and preparation for the next shot. The new 
device overcomes problems associated with repetitive operation, 
including rapidly evacuating the propellant gases, reloading the gun 
breech with a new projectile, returning the piston to its initial posi- 
tion, and refilling the first- and second-stage gas volumes to the 
appropriate pressure levels. In addition, some components are 
subjected to and must survive severe operating conditions, which 
include rapid cycling to high pressures and temperatures (up to 
thousands of bars and thousands of kelvins) and significant me- 
chanical shocks. Small plastic projectiles (4-mm nominal size) and 
helium gas have been used in the prototype device, which was 
equipped with a 1-m-long pump tube and a 1-m-long gun barrel, to 
demonstrate repetitive operation (up to 1 Hz) at relatively high pel- 
let velocities (up to 3000 m/s). The equipment is described, and 
experimental results are presented. 124 refs., 6 figs., 5 tabs. 


2513 (DOE/EH-0198P) Report of the Task Group on oper- 
ation Department of Energy tritium facilities. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Oct 1991. 211p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE92003047. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the following topics on the operation of 
DOE Tritium facilities: Environment, Safety, and Health Aspects of 
Tritium; Management of Operations and Maintenance Functions; 
Safe Shutdown of Tritium Facilities; Management of the Facility 
Safety Envelope; Maintenance of Qualified Tritium Handling Per- 
sonnel; DOE Tritium Management Strategy; Radiological Control 
Philosophy; Implementation of DOE Requirements; Management of 
Tritium Residues; Inconsistent Application of Requirements for 
Measurement of Tritium Effluents; Interdependence of Tritium Facil- 
ities; Technical Communication among Facilities; Incorporation of 
Confinement Technologies into New Facilities; Operation/ 
Management Requirements for New Tritium Facilities; and Safety 
Management Issues at Department of Energy Tritium Facilities. 


2514 (DOE/ER/52110-T4) Radiation effects on structural 
materials: Final report: Volume 1. Ghoniem, N.M. California 
Univ., Los Angeles, CA (United States). Dept. of Mechanical, 
Aerospace and Nuclear Engineering. 28 Jun 1991. 43p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FG03- 
84ER52110. Order Number DE92002078. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following topics on the effect radiation 
has on thermonuclear reactor materials: Atomic Displacements; 
Microstructure Evolution; Materials Engineering, Mechanics, and 
Design; Research on Low-Activation Steels; and Research Moti- 
vated by Grant Support. 


2515 (DOE/ER/52123-T1) Predictive capabilities, analysis 
and experiments for Fusion Nuclear Technology, and ITER 
R&D: [Progress report]. California Univ., Los Angeles, CA (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG03-86ER52123. Order Number 
DE92002783. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics on ITER research and 
development: trituim modeling; liquid metal blanket modeling; free 
surface liquid metal studies; and thermal conductance and thermal 
control experiments and modeling. (LIP) 


2516 (DOE/ER/53280-T2) A program of FRC theory re- 
search: Annual performance report. Krall, N.A. Krall Associates, 
Del Mar, CA (United States). 18 May 1990. 20p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG03- 
88ER53280. (KA-90-22). Order Number DE92001777. Source: 
OSTI; NTIS; INIS; GPO Dep. 

At the request of the Office of Fusion Energy, a group of experts 
was convened on February 6-8, 1990. This group met to assess 
the world data base on Reversed Field Pinch (RFP) physics, and, 
further, to assess the role of the ZTH experiment in providing reac- 
tor relevant physics understanding for that confinement geometry. 
This group met, analyzed some of the relevant literature, and 
heard extensive presentations on the physics of the RFP and the 
plans for the ZTH and RFX devices. The conclusions of this group 
of experts are contained in this report. 


2517 (ECN-I-91-023) Neutron metrology in the HFR: Steel 
irradiation R139-63. Polle, A.N.; Voorbraak, W.P. Netherlands En- 
ergy Research Foundation, Petten (Netherlands). Mar 1991. 35p. 
Order Number DE92601870. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this report metrology results are presented for thermal and 
fast neutron measurements with activation monitors. The R139-63 
irradiation experiment is part of a programme of research and de- 
velopment on radiation damage in fusion materials. Irradiation was 
out in the HFR during 5 years of reactor operation. (author). 10 
refs.; 3 figs.; 13 tabs. 


2518 (ECN-RX-—90-092) Experimental simulation and 
analysis of off-normal heat loads accompanying plasma dis- 
ruptions. Laan, J.G. van der (Netherlands Energy Research 
Foundation, Petten (Netherlands)); Bakker, J.; Stad, R.C.L. van 
der; Klippel, H.T. Netherlands Energy Research Foundation, Petten 
(Netherlands). Dec 1990. 6p. (CONF-900918—: 16. symposium on 
fusion technology (SOFT), London (United Kingdom), 3-7 Sep 
1990). Order Number DE92601872. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Submitted for publication. 

The plasma disruption heat load is simulated experimentally us- 
ing a pulsed laser beam with high energy density and short pulse 
duration (0.2-20 mm) covering a certain range of ITER design val- 
ues. The present status of the laser heat flux test facility and new 
experimental tools are described. Spatial and time resolved profiles 
of the laser beam are given. Experimental results are presented 
including the variation of angle of incidence of the laser beam rela- 
tive to the material surface. The nature and effects of the induced 
vapour plume are discussed. Materials studied are relevant to the 
ITER design. Experimental results are compared with numerical 
calculations. Some implications for the design of First Wall and Di- 
vertor of ITER are addressed. (author). 13 refs.; 5 figs. 


2519 (ECN-RX-90-095) Loss-of-vacuum, loss-of-coolant, 
and loss-of-flow accident analysis for NET ITER. Klippel, H.T. 
(Netherlands Energy Research Foundation, Petten (Netherlands)); 
Andritsos, F.; Caouris, Y.G.; Rocco, P.; Zucchetti, M.; Klippel, H.T.; 
Kom. Netherlands Energy Research Foundation, Petten (Nether- 
lands). Dec 1990. 6p. (CONF-900918—: 16. symposium on fusion 
technology (SOFT), London (United Kingdom), 3-7 Sep 1990). Or- 
der Number DE92601873. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Analyses are presented oh hypothetical accidents in NET/ITER 
in-volving: -air ingress in the graphite-coated plasma chamber 
through a breach in the vacuum vessel (LOVA); -loss-of-coolant in- 
side the vacuum vessel with water ingress in the plasma chamber 
(inside LOCA); -loss-of-coolant outside the vacuum vessel (outside 
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LOCA); -loss-of-power with the worst case conditions of absence of 
any cooling by natural convection (total LOCA), and with natural 
convection flow (total LOFA). In this paper the modelling of these 
accidents and important results are shown. (author). 12 refs.; 5 
figs. 


2520 (EUR-CEA-FC-1408, pp. 1-11) Ergodic divertor 
experiments on Tore Supra. Ghendrih, P. (Association Euratom- 
CEA, Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee). Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1990. (CONF-901025-: 13. 
international conference on plasma physics and controlled nuclear 
fusion research, Washington, DC (United States), 1-6 Oct 1990). In 
Plasma Physics and Controlled Nuclear Fusion Research. 34p. 
Order Number DE92716545. Source: OSTI; NTIS (US Sales Only). 

The Ergodic Divertor (ED) creates a magnetic perturbation which 
changes the transport in the edge layer. The experiments reported 
in the present paper show that the edge temperature is reduced 
and that the power is channelled to the neutralizer plates. The 
reduced plasma density and carbon density are correlated to a re- 
duced particle life time at the very edge of the plasma. 


2521 (EUR-CEA-FC—1408, pp. 1-10) Progress to long 
pulse operation in Tore Supra. Parlange, F. (Association 
EURATOM-CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-Lez-Durance (FR). Dept. de Recherches sur la Fusion 
Controlee). Association Euratom-CEA, Centre d’Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. 1990. (CONF-901025-: 13. 
international conference on plasma physics and controlled nuclear 
fusion research, Washington, DC (United States), 1-6 Oct 1990). In 
Plasma Physics and Controlled Nuclear Fusion Research. 34p. 
Order Number DE92716545. Source: OSTI; NTIS (US Sales Only). 

TORE SUPRA has been operated at its nominal current and 
toroidal field. A multi peter injector was successfully tested and 
could maintain a 4 10'* m-® quasi stationary density with up to 25 
pellets. Modification of plasma boundary conditions by pump limiter 
or ergodic divertor has been investigated. Lower hybrid waves with 
power up to 3.8 MW have been launched driving up to 80% of the 
total current; thus extending the plateau current to 22s. The time 
constants involved in the control of steady state plasmas (heat, 
particle, current diffusion) are discussed. 


2522 (GA-A-20606) Computer control of the high-voltage 
power supply for the Dil-D Electron Cyclotron Heating sys- 
tem. Ciow, D.D.; Keliman, D.H. General Atomics, San Diego, CA 
(United States). Oct 1991. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-89ER51114. (CONF- 
910968-28: 14. IEEE symposium on fusion engineering, San 
Diego, CA (United States), 30 Sep - 3 oct 1991). Order Number 
DE92002303. Source: OSTI; NTIS; INIS; GPO Dep. 

The D3-D Electron Cyclotron Heating (ECH) high voltage power 
supply is controlled by a computer. Operational control is input via 
keyboard and mouse, and computer/power supply interface is ac- 
complished with a Computer Assisted Monitoring and Control 
(CAMAC) system. User-friendly tools allow the design and layout of 
simulated control panels on the computer screen. Panel controls 
and indicators can be changed, added or deleted, and simple edit- 
ing of user-specific processes can quickly modify control and fault 
logic. Databases can be defined, and control panel functions are 
easily referred to various data channels. User-specific processes 
are written and linked using Fortran, to manage control and data 
acquisition through CAMAC. The resulting contro! system has sig- 
nificant advantages over the hardware it emulates: changes in 
logic, layout, and function are quickly and easily incorporated; data 
storage, retrieval, and processing are flexible and simply accom- 
plished, physical components subject to wear and degradation are 
minimized. In addition, the system can be expanded to multiplex 
control of several power supplied, each with its own database, 
through a single computer and console. 5 refs., 4 figs., 1 tab. 


2523 (GA-A-20623) The electrical insulation of the DIII-D 
advanced divertor electrode. Smith, J.P.; Schaffer, M.J.; Hyatt, 
A.W. General Atomics, San Diego, CA (United States). Oct 1991. 


4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-89ER51114. (CONF-910968-38: 14. IEEE sympo- 
sium on fusion engineering, San Diego, CA (United States), 30 
Sep - 3 oct 1991). Order Number DE92002860. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The electrode for biasing experiments on the DIII-D tokamak was 
installed in the summer of 1990 and biasing experiments have 
shown positive results. For the electrode, electrical insulation had 
to provide voltage standoff in the Dill-D divertor environment of 
neutral pressures in the range of 10-® to 5 x 10? torr, variable 
magnetic fields, and in the presence of ionizing radiation. The elec- 
trical insulation system was designed and tested in air and vacuum 
for voltages up to 3 kV. In this paper, we provide an update on our 
operating experience, problems encountered, and improvements to 
the system. Electrical breakdown of some components has oc- 
curred during tokamak operations and transient voltages, up to 5 
kV, have been observed. The original concept for insulating the 
water and electrical feeds for the electrode, a thin layer of woven 
ceramic cloth insulation between the feeds and a ground plane to 
keep out stray plasma, was found to be prone to failure. A new 
scheme of rigid ceramic insulators surrounded by a ground plane 
was designed and is being implemented. Another problem was 
arcs from vessel potential surfaces to the electrode in several loca- 
tions where vessel ground existed within 1 cm of the electrode. 
The arc traveled in a small crack between two insulators. Careful 
attention has been paid to closing this and other small gaps in the 
insulation. Coatings on the surface of plasma facing insulators 
have been found to be electrically conductive. Grooves are being 
machined into the insulators to give areas shadowed from the 
coating source. Tests are being done to demonstrate the design 
concepts in both vacuum and glow discharge environments. 
Plasma sprayed ceramic coatings were also tested to determine 
the voltage standoff capability in a glow plasma discharge. The re- 
sults of these tests will be discussed. 2 refs., 4 figs., 1 tab. 


2524 (GA-A-20628) A coaxial converter for transtorming 
a whispering gallery mode to the HE,, mode. Moeller, C.P.; 
Doane, J.L. General Atomics, San Diego, CA (United States). Aug 
1991. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-89ER51114. (CONF-910869-21: 9. topical 
conference on radio frequency power in plasmas, Charleston, SC 
(United States), 12-14 Aug 1991). Order Number DE92002302. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A coaxial analogue of the Vlasov converter is described which 
transforms a whispering gallery mode into an oversize rectangular 
TE»; mode, which can in turn be transformed into the HE,, mode 
by standard techniques. 5 refs., 4 figs. 


2525 (GA-A-20650) Recent Dill-D neutral beam calibration 
results. Wight, J.; Hong, R.M.; Phillips, J. General Atomics, San 
Diego, CA (United States). Oct 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-910968-29: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92002304. Source: OSTI; NTIS; INIS; GPO Dep. 

Injected DIll-D neutral beam power is estimated based on three 
principle quantities: the fraction of ion beam that is neutralized in 
the neutralizer gas cell, the beamline transmission efficiency, and 
the fraction of beam reionized in the drift duct. System changes in 
the past few years have included a new gradient grid voltage oper- 
ating point, ion source arc regulation, routine deuterium operations 
and new neutralizer gas flow controllers. Additionally, beam diag- 
nostics have been improved and better calibrated. To properly 
characterize the beams the principle quantities have been re- 
measured. Two diagnostics are primarily used to measure the 
quantities. The beamline waterflow calorimetry system measures 
the neutralization efficiency and the beamline transmission effi- 
ciency, and the target tile thermocouples measure the reionization 
loss. An additional diagnostic, the target tile pyrometer, confirmed 
the reionization loss measurement. Descriptions and results of 
these measurements will be presented. 4 refs., 5 figs., 2 tabs. 


2526 (GA-A-20682) An X-point ergodic divertor. Chu, 
M.S.; Jensen, T.H.; La Haye, R.J.; Taylor, T.S.; Evans, T.E. Gen- 
eral Atomics, San Diego, CA (United States). Oct 1991. 25p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC03-89ER53277. (CONF-9110259~-1: International 
Atomic Energy Agency (IAEA) technical committee meeting on re- 
search using small tokamaks, Hefei (China), 3-8 Oct 1991). Order 
Number DE92002298. Source: OSTI; NTIS; INIS; GPO Dep. 

A new ergodic divertor is proposed. It utilizes a system of exter- 
nal (n = 3) coils arranged to generate overlapping magnetic islands 
in the edge region of a diverted tokamak and connect the random- 
ized field lines to the external (cold) divertor plate. The novel 
feature in the configuration is the placement of the external coils 
close to the X-point. A realistic design of the external coil set is 
studied by using the field line tracing method for a low aspect ratio 
(A = 3) tokamak. Two types of effects are observed. First, by plac- 
ing the coils close to the X-point, where the poloidal magnetic field 
is weak and the rational surfaces are closely packed only a moder- 
ate amount of current in the external coils is needed to ergodize 
the edge region. This ergodized edge enhances the edge transport 
in the X-point region and leads to the potential of edge profile 
control and the avoidance of edge localized modes (ELMs). Fur- 
thermore, the trajectories of the field lines close to the X-point are 
modified by the external coil set, causing the hit points on the ex- 
ternal divertor plates to be randomized and spread out in the major 
radius direction. A time-dependent modulation of the currents in the 
external (n = 3) coils can potentially spread the heat flux more uni- 
formly on the divertor plate avoiding high concentration of the heat 
flux. 10 refs., 9 figs. 


2527 (INIS-mf-12971) ITER tokamak device. ITER Docv- 
mentation Series. Doggett, J. (and others); Salpietro, E.; Shatalov, 
G. International Atomic Energy Agency, Vienna (Austria). Jul 1991 
81p. Order Number DE92601854. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The results of the Conceptual Design Activities for the 
International Thermonuclear Experimental Reactor (ITER) are sum- 
marized. These activities, carried out between April 1988 and 
December 1990, produced a consistent set of technical character- 
istics and preliminary plans for co-ordinated research and 


development support of ITER; and a conceptual design, a descrip- 


tion of design requirements and a preliminary construction 
schedule and cost estimate. After a description of the design basis, 
an overview is given of the tokamak device, its auxiliary systems, 
facility and maintenance. The interrelation and integration of the 
various subsystems that form the ITER tokamak concept are dis- 
cussed. The 16 ITER equatorial port allocations, used for nuclear 
testing, diagnostics, fuelling, maintenance, and heating and current 
drive, are given, as well as a layout of the reactor building. Finally, 
brief descriptions are given of the major ITER sub-systems, i.e., (i) 
magnet systems (toroidal and poloidal field coils and cryogenic 
systems), (ii) containment structures (vacuum and cryostat vessels, 
machine gravity supports, attaching locks, passive loops and active 
coils), (iii) first wall, (iv) divertor plate (design and materials, pertor- 
mance and lifetime, a.o.), (v) blanket/shield system, (vi) 
maintenance equipment, (vii) current drive and heating, (viii) fuel 
cycle system, and (ix) diagnostics. 11 refs, figs and tabs. 


2528 (INIS-mf-13010) ITER magnets. ITER documentation 
series. Bottura, L. (and others); Hasegawa, M.; Heim, J. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Sep 1991 194p. 
Order Number DE92603908. Source: OSTI; NTIS (US Sales Only); 
INIS. 

As part of the summary of the Conceptual Design Activities 
(CDA) for the International Thermonuclear Experimental Reactor 
(ITER), this document describes the magnet systems for ITER, in- 
cluding the Toroidal Field (TF) and Poloidal Field (PF) Magnets, 
the Structural Support System and Cryostat, the Cryogenic Sys- 
tem, the TF and PF Power and Protection Systems, and Coil 
Services and Diagnostics. After an Introduction and Summary, the 
document discusses the (i) Design Basis, including General Re- 
quirements, Design Criteria, Design Philosophy, and the Database 
(a.o., engineering data on key materials and components), and (ii) 
the Subsystem Design and Analysis, including Conductor Design, 
TF Coil and Structure Design, TF Structural Analysis, PF Coil and 
Structure Design, PF Structural Performance, Fatigue Assessment 
of Structures, AC Loss Performance, Thermohydraulic Pertor- 
mance, Stability, Cryogenic System, Power Supply Systems, and 
Coil Services. All magnets are superconducting, (based on Nb3Sn) 


except the Active Control Coils inside the Vacuum Vessel. The fault 
analysis has been taken to a level consistent with the design defi- 
nition, showing that the present design meets the requirement for 
passive safety or can be made to meet it with only minor modifica- 
tions. A more detailed assessment in this regard is needed but 
must await further development of the design. In conclusion, the 
magnet design concepts presently proposed can be developed into 
an engineering design. Refs, figs and tabs 


2529 (INIS-mf-13011) Research and development needs 
tor ITER engineering design. ITER documentation series. Flana- 
gan, C. (ed.) (and others); Alikaev, V.; Baker, C. International 
Atomic Energy Agency, Vienna (Austria). Aug 1991 162p. Order 
Number DE92603872. Source: OSTI; NTIS (US Sales Only): INIS. 

In the series of documents that summarize the results of the 
Conceptual Design Activities (CDA) for the International Thermonu- 
clear Experimental Reactor (ITER), this document describes the 
research and development (R and D) plans for 1991 - 1995. Part A 
describes the physics R and D, part B the technology R and D. 
The Physics R and D needs are presented in terms of task de- 
scriptions of an ITER-related R and D programme for 1991/1992 
and beyond, while diagnostics R and D needs, although covered in 
Appendix A. are described in Part B. In Chapter Il of Part A, 
"ITER-related Physics R and D Needs for 91/92 and Beyond”, the 
following tasks are described as most crucial: (1) demonstration 
that (i) operation with a cold divertor plasma is possible. (ii) the 
peak heat flux onto the divertor plate can be kept below about 10 
MW per square meter, (iii) and helium exhaust conditions allow a 
fractional burnup of about 3 percent or more; (2) a characterisation 
of disruptions that allows to specify their consequences for the 
plasma-facing-components, and that provides evidence that the 
number of disruptions expected allows acceptable plasma-facing- 
component lifetimes; (3) demonstration that steady-state operation 
in an enhanced-confinement regime and satisfactory plasma purity 
is possible, and provision of energy confinement scaling allowing 
the prediction of ITER performance; and (4) ensurance that the 
presence of a fast ion population does not jeopardize plasma 
performance in ITER. Part B, "ITER Technology Research and De- 
velopment Needs”, describes planning R and D for magnets, 
containment structure, assembly and maintenance, current drive 
and heating, plasma facing components, blanket, fuel cycle, struc- 
tural materials, and diagnostics. A table of key milestones for 
Technology R and D is included, as well as cost estimates. Figs 
and tabs. 


2530 (INIS-mf-13012) ITER poloidal field system. ITER 
documentation series. Shimomura, Y. (and others); Wesley, J.; 
Astapkovich, A. International Atomic Energy Agency, Vienna (Aus- 
tria). Aug 1991 197p. Order Number DE92603909. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As part of the summary of the Conceptual Design Activities 
(CDA) for the International Thermonuclear Experimental Reactor 
(ITER), this document describes the ITER poloidal field (PF) sys- 
tem design, including the magnetic contro] system, its power 
supply system and the analysis of transient electromagnetics due 
to plasma dynamics. Because of its plasma control function, aimed 
at minimizing plasma-wall interactions, avoiding excessive heat 
loads on plasma facing components, maximizing plasma perfor- 
mance, and optimizing current drive and heating, the PF system 
must be especially carefully designed. After a summary and a de- 
scription of the function of the PF system, this document treats the 
following aspects of its subsystems: plasma configurations and op- 
eration, superconducting poloidal coil system, passive and active 
stabilizer, plasma control, separatrix sweep and ergodization, 
poloidal field power supply system, disruptions, disruption loads, 
plasma break-down and start-up, electrical connection and insula- 
tion, and the magnetic field and its shield around the torus. Where 
appropriate, conclusions are supplemented with stated future 
needs. Refs, figs and tabs. 


2531 (INPE-4450) Magnetically insulated ion diode with a 
gas-breakdown plasma anode. Greenly, J.B.; Ueda, M.; Ron- 
deau, G.D.; Hammer, D.A. Instituto de Pesquisas Espaciais 
(INPE), Sao Jose dos Campos, SP (Brazil). Dec 1987. 20p. Order 
Number DE92603915. Source: OSTI; NTIS (US Sales Only); INIS. 
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An active anode plasma source has been developed for use in a 
magnetically insulated ion diode operated on a 10 sup(10)W 
pulsed power generator. This source uses an inductive voltage 
from a single turn coil to break down an annular gas puff produced 
by a supersonic nozzle. The resulting plasma is magnetically 
driven toward the radial insulating magnetic field in the diode ac- 
celerating gap and stagnates at a well-defined surface after about 
300ns to form a plasma anode layer defined by magnetic flux sur- 
faces. An ion beam is then extracted from this plasma layer by 
applying a 150kV, 1 us pulse to the accelerating gap. Optimization 
of the timing of the gas puff. the plasma production discharge and 
the high voltage pulse has resulted in 1yus duration 75-150KeV ion 
beam pulses with >100A/cm sup(2) peak ion current density over 
an area of about 400cm sup(2). Up to 5J/cm sup(2) has been col- 
lected by a 4cm sup(2) calorimeter. The diode impedance history 
can be varied so that rising, flat, and falling voltage pulse wave- 
forms can be produced. Streak photographs of beamlets impinging 
on a scintillator and time integrated targets both show beam diver- 
gence angles <3 sup(0). However, under certain operating 
conditions, large excursions (+25 sup(0)) in mean aiming angle on 
time scales of 20-200ns are observed. (author). 


2532 (INPE-4548) Analysis of Mig-type electron guns for 
a 35GHz gyrotron. Barroso, J.J.; Galvao, G.P. Instituto de 
Pesquisas Espaciais (INPE), Sao Jose dos Campos, SP (Brazil). 
May 1988. 3p. Order Number DE92603913. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A 35GHz gyrotron is currently under construction at the Associ- 
ated Plasma Laboratory of the Institute for Space Research to be 
used in plasma heating and noninductive current drive experi- 
ments. A critical component of the device is the electrooptical 
system, which must generate a beam with low velocity spread and 
high transverse energy. One way to decrease the velocity spread 
is to use laminar beams. For laminar flow, where the trajectories 
do not cross, the axial component of the space-charge forces 
changes sign each half cycle models of magnetron injection guns 
that produce laminar beams are analyzed and procedures for 
controlling the pitch angle parameter, which defines the transverse- 
to-axial electron velocity ratio are investigated. (author). 


2533 (INPE-4789) Construction and characterization of 
valve for fast gas injection. Ueda, M.; Rossi, J.0.; Aso, Y.; 
Mangueira, L.S.; Pereira, C.A. Instituto de Pesquisas Espaciais 
(INPE), Sao Jose dos Campos, SP (Brazil). Jan 1989. 28p. (in 
Portuguese). Order Number DE92603919. Source: OSTI; NTIS 
(US Sales Only); INIS. 

An electromagnetic valve for fast gas injection was built and 
characterized. This type of gas injection valve has been routinely 
applied to various plasma experiments: in magnetic confinement 
devices as TOKAMAK, RFP and Compact Toroids as well as 
intense ion beam and neutral particle generators. The valve is ca- 
pable of injecting gas pulses with up to 80 m Torr peak pressure, 
rising time < 400 ys and duration time of 40 ms, in the present ex- 
perimental set-up. It is easy to build and its components can be 
totally acquired in the country. (author). 


2534 (IPPCZ-301) Simulation of electron and ion bipolar 
flow in high current diode with magnetic insulation. Vrba, P.; 
Engelko, V.l. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu. Aug 1990. 27p. Order Number 
DE92603916. Source: OSTI; NTIS (US Sales Only); INIS. 

Numerical simulation of the formation of the collector ion flow in 
a magnetically insulated ion diode (MID) with a hollow cylindrical 
and cone-shaped cathode was studied. Such cathodes are often 
used for the production of tubular high current microsecond elec- 
tron beams. The ions, emitted by the collector and born as a result 
of ionization of the residual gas by the electron beam, are focused 
into the cathode plasma region. This effect can adversely influence 
the diode operation. 


2535 (JAERI-M—91-062, pp. 71-80) Tritium breeding ratio 
in Li, Li-C, Pb-Li, Pb-Li-C, Be-Li, Be-Li-C spheres measured by 
TLD or Li peliets. Cetnar, J. (Tokyo Univ. (Japan)); Iguchi, T.; 
Nakazawa, M.; Sugiyama, K.; Takahashi, A.; Sumita, K. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Mar 1991. (CONF- 
901289-: 2. specialists’ meeting of nuclear data for fusion 


reactors, Ibaraki (Japan), 20-21 Dec 1990; NEANDC(J)-162/U; 
INDC(JPN)—151/L). In Proceedings of the second specialists’ meet- 
ing on nuclear data for fusion reactors. 284p. Order Number 
DE91011009. Source: OSTI; NTIS (US Sales Only); INIS. 

Several experiments were carried out to measure tritium breed- 
ing ratio (TBR) in various lithium spheres combined with lead or 
beryllium neutron multiplier and optionally graphite reflector. The 
tritium production rate distributions inside the lithium spheres were 
measured with LioCO3 pellets or LIF TLDs. Determination of TBR 
from TLD measurements was done using the least squares method 
employing covariance matrixes of nuclear data. The measured val- 
ues of TBR do not differ much from theoretical ones. In cases of 
the systems with multiplier and reflector, total TBR in lithium zone 
significantly exceeds 1.0 level. (author). 


2536 (LA-UR-91-3171) The ARIES-III D-*He tokamak reac- 
tor: Design-point determination and parametric studies. 
Bathke, C.G. (Los Alamos National Lab., NM (United States)); 
Werley, K.A.; Miller, R.L.; Krakowski, R.A.; Santarius, J.F. Los 
Alamos National Lab., NM (United States). [1991]. 5p. Sponsored 
by USDOE, Washington. DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-910968-35: 14. IEEE symposium on fusion 
engineering, San Diego, CA (United States), 30 Sep - 3 oct 1991). 
Order Number DE92002422. Source: OSTI; NTIS; INIS; GPO Dep. 

The multi-institutional ARIES study has generated a conceptual 
design of another tokamak fusion reactor in a series that varies the 
assumed advances in technology and physics. The ARIES-3 de- 
sign uses a D-°He fuel cycle and requires advances in technology 
and physics for economical attractiveness. The optimal design was 
characterized through systems analyses for eventual conceptual 
engineering design. Results from the systems analysis are summa- 
rized, and a comparison with the high-field, D-T fueled ARIES-1 is 
included. 11 refs., 5 figs. 


2537 (LA-UR-91-3184) Isotope separation system experi- 
ments at the TSTA. Inoue, M. (Japan Atomic Energy Research 
Inst., Tokyo (Japan)); Konishi, S.; Yamanishi, T.; Ohira, S.; Watan- 
abe, T.; Okuno, K.; Naruse, Y.; Sherman, R.H.; Barnes, J.W.; 
Bartlit, J.R.; Anderson, J.L. Los Alamos National Lab., NM (United 
States). [1991]. 22p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-910920-7: 
4. topical meeting on tritium technology in fission, fusion, and iso- 
topic applications, Albuquerque, NM (United States), 30 Sep - 4 
oct 1991). Order Number DE92002418. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The recent results of the Isotope Separation System (ISS) opera- 
tions at the Tritium Systems Test Assembly (TSTA) with 100 g of 
tritium indicate that the system generally satisfies design goals, 
while system stability problems remain to be solved. We configured 
the ISS system for the three column mode to eliminate such insta- 
bility and operated it for six days. Fluctuations in flows and liquid 
levels were improved. Column separation characteristics obtained 
were satisfactory and agreed with the numerical analysis. The 
amount of discharged tritium was an acceptable effluent level. This 
means that the existing ISS system can be used as a three column 
system and possibly be applied to numerous fuel concepts. 
Presently, a new laser Raman spectroscopic gas analyzer has 
been installed at the ISS. This on-line system enables studies of 
the ISS dynamic behavior for further stability and performance 
data. 12 refs., 10 figs., 2 tabs. 


2538 (LA-UR-91-3330) Tritium generation and neutron 
measurements in Pd-Si under high deuterium gas pressure. 
Claytor, T.N.; Tuggle, D.G.; Menlove, H.O. Los Alamos National 
Lab., NM (United States). [1991]. 15p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9106280—2: 2. annual conference on cold fusion, Como 
(Italy), 29 Jun - 4 jul 1991). Order Number DE92002467. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes some of the methods applicable for low 
level tritium detection needed in the search for anomalous fusion in 
metal hydrides. It is also intended to further detail our tritium and 
neutron results that have been obtained with the Pd-Si-D system, 
originally presented at earlier workshops. A measure of repro- 
ducibility that was not evident in our previous work has been 
achieved partially due to the better detection sensitivity afforded by 
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the use of low tritium deuterium and partially from the fact that the 
foil-wafer cells can be made with nearly identical electrical charac- 
teristics. This reproducibility has allowed us to narrow the optimum 
conditions for the experiment. While this experiment is rather differ- 
ent from the “standard” electrolytic cell or the Ti gas hydride 
experiment, similarities exist in that non equilibrium conditions are 
sought and the tritium generation levels are low and neutron emis- 
sion is extremely weak. In contrast to many electrochemical cell 
experiments, the system used in these experiments is completely 
sealed during operation and uses no electrolyte. The major im- 
provements to the experiment have been the use of vary low 
tritium deuterium for the hydriding and the replacement of the alu- 
minum neutron counter tubes with ones of stainless steel. These 
changes have resulted in pronounced improvements to the detec- 
tion systems since the background tritium level in the gas has 
been reduced by a factor of 300 and the neutron background has 
been decreased by a factor of 14. 16 refs., 8 figs., 1 tab. 


2539 (LBL-31186) MBE-4 experiments with bright Ce- 
sium+ beams. Fessenden, T.J. Lawrence Berkeley Lab., CA 
(United States). Aug 1991. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(HIFAN-521 ;CONF-9106260—4: Symposium on high brightness 
beams for advanced accelerator applications, College Park, MD 
(United States), 6-7 Jun 1991). Order Number DE92002266. 
Source: OST; NTIS; INIS; GPO Dep. 

Since 1985 the Heavy lon Fusion Accelerator Research program 
at the Lawrence Berkeley Laboratory has been studying current 
amplification and emittance variations in MBE-4, a four-cesium- 
beam ion induction linac. This experiment models much of the 
accelerator physics of the electrostatically focused section of a fu- 
sion driver. Four space-charged Cs* beams, initially about one 
meter in length at currents of 5-10 mA, are focused by electro- 
static quadrupoles and accelerated in parallel from approximately 
200 keV up to one MeV by 24 accelerating gaps. Final currents of 
20-40 mA per beam are typical. Recent experiments with 
extremely low emittance beams (e,=0.03 zmm-mRad) have inves- 
tigated variations of transverse and longitudinal normalized 
emittance for drifting and accelerating beams. Experiments show 
that very cold (c09=72°,0=6°), off-axis or poorly matched beams in- 
crease transverse emittance when drifted or accelerated through 
these MBE-4 apparatus. Only by carefully centering and matching 
the beams can acceleration at constant normalized emittance be 
achieved. Warmer beams with less tune depression exhibit little to 
no emittance growth and show smaller emittance fluctuations when 
off axis or mis-matched. 10 refs., 10 figs. 


2540 (ORNL/FEDC-91/1) MORSE/STORM: A generalized 
albedo option for Monte Carlo calculations. Gomes, |.C. (Ten- 
nessee Univ., Knoxville, TN (United States)); Stevens, P.N. Oak 
Ridge National Lab., TN (United States). Sep 1991. 58p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE92002380. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The advisability of using the albedo procedure for the Monte 
Carlo solution of deep penetration shielding problems that have 
ducts and other penetrations has been investigated. The use of 
albedo data can dramatically improve the computational efficiency 
of certain Monte Carlo calculations. However, the accuracy of these 
results may be unacceptable because of lost information during the 
albedo event and serious errors in the available differential albedo 
data. This study was done to evaluate and appropriately modify the 
MORSE/BREESE package, to develop new methods for generating 
the required albedo data, and to extend the adjoint capability to the 
albedo-modified calculations. Major modifications to MORSE/ 
BREESE include an option to save for further use information that 
would be lost at the albedo event, an option to displace the point of 
emergence during an albedo event, and an option to use spatially 
dependent albedo data for both forward and adjoint calculations, 
which includes the point of emergence as a new random variable to 
be selected during an albedo event. The theoretical basis for using 
TORT-generated forward albedo information to produce adjuncton 
albedos was derived. The MORSE/STORM package was devel- 
oped to perform both forward and adjoint modes of analysis using 
spatially dependent albedo data. Results obtained with MORSE/ 


STORM for both forward and adjoint modes were compared with 
benchmark solutions. Excellent agreement and improved computa- 
tional efficiency were achieved. demonstrating the full utilization of 
the albedo option in the MORSE code. 7 refs., 17 figs., 15 tabs. 


2541 (PPPL-CFP-2468) TFTR DT preparation project sta- 
tus. Perry, E.D.; Dudek, L.E. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1991]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-910968-33: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92001838. Source: OSTI; NTIS; INIS; GPO Dep. 

The objective of the DT Preparation Project on the Tokamak Fu- 
sion Test Reactor (TFTR) is to provide the capability required to 
perform a sequence of deuterium-tritium experiments in a manner 
which is consistent with DOE orders and the Environmental, Safety 
and Health requirements of DOE and PPPL. These experiments 
will include the study of confinement and heating of DT plasmas, 
determining the effects of alpha particles, demonstration of DT 
technical capability and the demonstration of DT power production. 
1 ref., 3 figs. 


2542 (PPPL-CFP-2469) Designing magnetic systems for 
reliability. Heitzenroeder, P.J. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1991]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-910968-30: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92001837. Source: OSTI; NTIS; INIS; GPO Dep. 

Designing magnetic system is an iterative process in which the 
requirements are set, a design is developed, materials and manu- 
facturing processes are defined, interrelationships with the various 
elements of the system are established, engineering analyses are 
performed, and fault modes and effects are studied. Reliability re- 
quires that all elements of the design process, from the seemingly 
most straightforward such as utilities connection design and imple- 
mentation, to the most sophisticated such as advanced finite 
element analyses, receives a balanced and appropriate level of at- 
tention. D.B. Montgomery's study of magnet failures has shown 
that the predominance of magnet failures tend not to be in the 
most intensively engineered areas, but are associated with insula- 
tion, leads, ad unanticipated conditions. TFTR, JET, JT-60, and 
PBX are all major tokamaks which have suffered loss of reliability 
due to water leaks. Similarly the majority of causes of loss of mag- 
net reliability at PPPL has not been in the sophisticated areas of 
the design but are due to difficulties associated with coolant con- 
nections, bus connections, and external structural connections. 
Looking towards the future, the major next-devices such as BPX 
and ITER are most costly and complex than any of their predeces- 
sors and are pressing the bounds of operating levels, materials, 
and fabrication. Emphasis on reliability is a must as the fusion 
program enters a phase where there are fewer, but very costly de- 
vices with the goal of reaching a reactor prototype stage in the 
next two or three decades. This paper reviews some of the magnet 
reliability issues which PPPL has faced over the years the lessons 
learned from them, and magnet design and fabrication practices 
which have been found to contribute to magnet reliability. 


2543 (PPPL-CFP-2470) The TFTR RF Limiter upgrade de- 
sign and installation. Barnes, G.W.; Fan, H.M.; Ulrickson, M. 
Princeton Univ., NJ (United States). Plasma Physics Lab. [1991]. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03073. (CONF-910968-31: 14. IEEE sympo- 
sium on fusion engineering, San Diego, CA (United States), 30 
Sep - 3 oct 1991). Order Number DE92001836. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The RF Limiters originally installed at Bays K-L and N-O[1] were 
upgraded to a new configuration and six new limiters of similar de- 
sign were added. The RF Limiter upgrade protects the (2) existing 
RF Launchers and with a minor addition will protect the (2) RF 
Launchers to be installed in FY92 and will permit 50 Megawatts of 
auxiliary input power for two seconds during plasma operation. 
Each of the new RF Limiters are comprised of 18 tiles for a total of 
108. The design provides for revised and strengthened supporting 
mounts because of additional forces induced in the tiles. Tile mate- 
rial is a 2D carbon-carbon composite identical to the original tile 
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material. The channel shaped tile is geometrically the same as the 
original design. Subassembly of the panels took place outside the 
vessel in order to minimize exposure levels to the workers. Tooling 
was designed to replicate the vessel hardpoints and ease the sub- 
assembly tasks. Installation of the entire system occurred during 
the FY 91 opening. integrated into the design are provisions to 
eliminate plasma damage to the insulators at the mounts. Detail 
design philosophy and an overview of the project are addressed by 
this paper. 2 refs., 2 figs. 


2544 (PPPL-CFP-2471) Stack and area tritium monitoring 
systems for the tokamak fusion test reactor (TFTR). Pearson, 
G.G.; Meixier, L.D.; Sissingh, R.A.P. Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1991]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-910968-32: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92001835. Source: OSTI; NTIS; INIS; GPO Dep. 

TFTR Tritium Stack and Area Monitoring Systems have been de- 
veloped to provide the required level of reliability in a cost effective 
manner consistent with the mission of the Tritium Handling System 
on TFTR. Personnel protection, environmental responsibility, and 
tritium containing system integrity have been the considerations in 
system design. During the Deuterium-Tritium (D-T) experiments on 
TFTR, tritium will be used for the first time as one of the fuels. All 
of the tritium bearing systems will have potentially releasable in- 
ventories. Although the tritium inventories (total on-site inventory is 
limited to 50,000 Ci) are low, the consequences of a release may 
still be significant. For that reason, a thorough TFTR tritium moni- 
toring program has been initiated. 4 refs., 2 figs. 


2545 (PPPL-CFP-2474) ICRF antenna modifications and 
additions for TFTR: Relevance to BPX/TER projections. 
Hosea, J. (Princeton Univ., NJ (United States). Plasma Physics 
Lab.); Phillips, C.K.; Raftopoulos, S.; Stevens, J.; Wilson, J.R.; 
Bigelow, T.; Goulding, R.; Hoffman, D. Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-910869-16: 9. topical conference on radio frequency power 
in plasmas, Charleston, SC (United States), 12-14 Aug 1991). Or- 
der Number DE92001833. Source: OSTI; NTIS; INIS; GPO Dep. 

The TFTR Bay L and M antennas have been modified to 
improve their power handling capability. In particular, the Bay L an- 
tenna, which exhibited a lower than expected loading resistance, 
now has a configuration similar to that of Bay M — slotted walls and 
septum — and together with Bay M is expected to support 7 MW 
operations. The in situ loading enhancement achieved for the Mod- 
ified Bay L design will serve to quantify models for the coupling 
effects of slots. Also, comparisons with Bay M loading performance 
will elucidate wave spectrum and antenna location (relative to in- 
vessel structures) effects. Two new antennas, with single/double 
row shields sianted at 6° (along B) are to be added in the near fu- 
ture to augment the power capability to ~12.5 MW. The relevance 
of the four antenna array features to quantifying BPX/ITER an- 
tenna characteristic projections for heating and current drive is 
discussed. 8 refs., 5 figs. 


2546 (SAND-91-1246C) He self-pumping by tokamak 
pump limiter materials: Al, V, Ni, and Ni/Ai alloys. Outten, C.A. 
(Michigan Univ., Ann Arbor, MI (United States)); Barbour, J.C.; 
Doyle, B.L.; Walsh, D.S. Sandia National Labs., Albuquerque, NM 
(United States). [1991]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
910968-22: 14. IEEE symposium on fusion engineering, San 
Diego, CA (United States), 30 Sep - 3 oct 1991). Order Number 
DE92002005. Source: OSTI; NTIS; INIS; GPO Dep. 

An ECR plasma and Colutron ion gun were used to study He 
self-pumping by several possible pump-limiter materials: Ni, V, Al, 
and NV/AI multi-layers. Ni and V exhibited similar pumping capaci- 
ties (6 x 10'S He/cm?, 200 eV) whereas Al showed a reduced 
capacity (6 x 10'* He/cm?, 200 eV) due to increased sputtering. A 
He retention model based upon ion implantation ranges and sput- 
tering rates agreed with the experimental data. The pumping 
efficiency increased significantly with ion energy. A new muttilayer/ 
bilayer pumping concept showed improved pumping above that for 
single element films. 4 refs., 5 figs. 


2547 (UCRL-JC—107255) A cryogenic system design for 
the international thermonuclear experimental reactor (ITER). 
Slack, D.S. Lawrence Livermore National Lab., CA (United States). 
25 Sep 1991. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-910968-27: 14. 
IEEE symposium on fusion engineering, San Diego, CA (United 
States), 30 Sep - 3 oct 1991). Order Number DE92002162. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A conceptual design for ITER was completed last year. The au- 
thor developed a suitable cryogenic system for ITER as part of this 
conceptual design effort. An overview of the design is reported. 
Emphasis is on the fact that cryogenics is a mature science, and a 
system supporting ITER needs can be made from time-proven 
components without loss of efficiency or reliability. Because of the 
large size of the ITER cryogenic system, large numbers of com- 
pressors and expanders must be used. Very high reliability is 
assured by arranging these components in parallel banks where 
servicing of individual components can be done without interruption 
of operations. This and other ideas based on the author's experi- 
ence with Mirror Fusion Test Facility (MFTF) operations are 
described. 5 refs., 3 figs. 


2548 (UCRL-JC—107258) Numerical simulation of the 
stability in a cable-in-conduit conductor developed for fusion- 
magnet applications. Wong, R.L. (Lawrence Livermore National 
Lab., CA (United States)); Shen, S.S.; Yeaw, C.T.; Miller, J.R. 
Lawrence Livermore National Lab., CA (United States). 25 Sep 
1991. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-910968-20: 14. IEEE 
symposium on fusion engineering, San Diego, CA (United States), 
30 Sep - 3 oct 1991). Order Number DE92001893. Source: OSTI; 
NTIS; GPO Dep. 

The stability margins of the US-Demonstration Poloidal Coil (US- 
DPC) and the International Thermonuclear Experimental Reactor 
(ITER) TF coils have been modeled numerically using the com- 
puter program CICC. The computed US-DPC limiting current, him, 
compares favorably with the values determined experimentally. Us- 
ing the detailed program CICC output, we investigated the DPC 
quench initiation mechanism in each of the three stability regions. 
In the ill-cooled region, the imposed heat pulse heats the conduc- 
tor to the current-sharing temperature, Tcs. In the transition region, 
the resistance heating after the pulse must be strong enough to 
overcome the induced flow reversal. In the well-cooled region, 
good heat transfer heats the helium during the pulse. After the 
pulse, these high helium temperatures along with poor heat trans- 
fer cause the conductor to quench. Changes in lim agree with 
Dresner's relationship. |), can be improved by decreasing the cop- 
per resistivity, the helium fraction, or the conductor diameter. 
Preliminary results show the ITER and TF coil operating point is in 
the well-cooled region. 10 refs., 7 figs., 1 tab. 


2549 (UCRL-JC—107261) Current drive and heating sys- 
tems for an ITER HARD option. Lindquist, W. (Lawrence 
Livermore National Lab., CA (United States)); Bulmer, R.; Fenster- 
macher, M.; Nevins, W.; Parker, J.; Smith, G.; Wendland, C.; 
Williamson, V.; Copper, W.; Wells, R. Lawrence Livermore National 
Lab., CA (United States). 25 Sep 1991. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-910968-25: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92002166. Source: OSTI; NTIS; INIS; GPO Dep. 

A conceptual design has been developed for a reference current 
drive and heating system for a HARD (High Aspect Ratio Design) 
option for ITER. Twelve neutral beam modules, each rated at 
1.3MeV and 9.2MW, perform plasma heating and current drive. An 
electron cyclotron system is used for initiating the plasma and for 
disruption control. An alternate system has been defined which is 
comprised of a lower hybrid and ion cyclotron system for heating 
and current drive, augmented by the same electron cyclotron sys- 
tem proposed for the reference system. 7 refs., 8 figs., 1 tab. 


2550 (UCRL-JC—107391) Remote Experimental Site: A 
command and analysis center for “Big Physics” experimenta- 
tion. Casper, T.A.; Lennon, W.J. Lawrence Livermore National 
Lab., CA (United States). Sep 1991. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
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(CONF-910968-23: 14. IEEE symposium on fusion engineering, 
San Diego, CA (United States), 30 Sep - 3 oct 1991). Order Num- 
ber DE92002182. Source: OSTI; NTIS; INIS; GPO Dep. 

The next generation of tokamaks, ITER or BPX, will be charac- 
terized by an even greater emphasis on joint operation and 
experimentation. With anticipation of an increased number and di- 
versity of collaborations, we are preparing for such shared facilities 
by developing a systematic approach to remote, joint physics oper- 
ation involving experimental teams at several locations. The local 
area network of computers used for control and data acquisition on 
present and future experiments can be extended over a wide area 
network to provide a mechanism for remote operation of subsys- 
tems required for physics experiments. The technology required for 
high bandwidth (>45Mbps) connections between multiple sites ei- 
ther exists or will be available over the next few years. With the 
rapid development of high performance workstations, network inter- 
faces, distributed computing, and video conferencing, we can 
proceed with the development of a system of control and analysis 
sites to provide for consistent, efficient, and continuing collabora- 
tions. Early establishment of such sites could also enhance existing 
joint design and development efforts. 2 refs., 3 figs. 


2551 (UCRL-JC—108237) Recirculating induction accelera- 
tor as a low-cost driver for heavy ion fusion. Barnard, J.J.; 
Newton, M.A.; Reginato, L.L.; Sharp, W.M.; Shay, H.D.; Yu, S.S. 
Lawrence Livermore National Lab., CA (United States). Sep 1991. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9103207-1: International topical 
conference on research trends in inertial confinement fusion, La 
Jolla, CA (United States), 4-6 Mar 1991). Order Number 
DE92002174. Source: OSTI; NTIS; INIS; GPO Dep. 

As a fusion driver, a heavy ion accelerator offers the advantages 
of efficient target coupling, high reliability, and long stand-off focus- 
ing. While the projected cost of conventional heavy ion fusion (HIF) 
drivers based on multiple beam induction linacs are quite competi- 
tive with other inertial driver options, a driver solution which 
reduces the cost by a factor of two or more will make the case for 
HIF truly compelling. The recirculating induction accelerator has the 
potential of large cost reductions. For this reason, an intensive 
study of the recirculator concept was performed by a team from 
LLNL and LBL over the past year. We have constructed a concrete 
point design example of a 4 MJ driver with a projected efficiency of 
35% and projected cost of less than 500 million dollars. A detailed 
report of our findings during this year of intensive studies has been 
recently completed. 3 refs., 2 figs., 2 tabs. 


2552 (UCRL-JC—108384) First mix experiments at Nova, 
the LoRo series. Rupert, V.C. Lawrence Livermore National Lab., 
CA (United States). 12 Sep 1991. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9106222—9: Workshop on physics of compressible, turbu- 
lent mixing, Royaumont (France), 17-19 Jun 1991). Order Number 
DE92002193. Source: OSTI; NTIS; GPO Dep. 

The first series of experiments using the Nova laser to investi- 
gate mix at an interface between different materials has been 
completed. Mix was induced by a shock crossing the interface and 
initiating a Richtmyer-Meshkov instability. Both low and high At- 
wood number targets were used and the results compare favorably 
with simulations using a ke mix model. These experiments pave 
the way for new designs which should provide data needed to de- 
velop mix models with predictive capabilities. 9 refs., 8 figs. 


2553 (UCRL-JC—108463) Status of inertial fusion in the 
United States. Coleman, L. Lawrence Livermore National Lab., CA 
(United States). 1 Oct 1991. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract W-7405-ENG-48. 
(CONF-910857-7: International School of Plasma Physics Piero 
Caldirola' diagnostics for contemporary fusion experiments, 
Varenna (Italy), 27 Aug - 6 sep 1991). Order Number DE92002639. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses the concept, progress, and direction 
of inertial confinement fusion in the United States. (LSP) 


2554 (UCRL-JC—108494) Compact Fusion Advanced 
Rankine (CFARII) power cycle—Operating regimes. Logan, B.G. 
Lawrence Livermore National Lab., CA (United States). 30 Sep 


1991. 8p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract W-7405-ENG-48. (CONF-910968-24: 14. IEEE 
symposium on fusion engineering, San Diego, CA (United States), 
30 Sep - 3 oct 1991). Order Number DE92002171. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Performance (cost/kWe and efficiency) of generic Compact Fu- 
sion Advanced Rankine (CFARII) power conversion is investigated 
for various working fluids, operating temperatures and pressures, 
and thermal power levels. A general conclusion is that good 
CFARII performance is found for a remarkably broad range of ma- 
terials, temperatures, pressures and power levels, which gives 
considerable flexibility to future design studies which may apply 
CFARII energy conversion to specific fusion energy sources such 
as ICF, MICF, and Mini-PACER. 5 refs, 7 figs., 2 tabs. 


2555 (WHC-SA-1256) Irradiation testing of a niobium- 
molybdenum developmental thermocouple. Knight, R.C.; 
Greenslade, D.L. Westinghouse Hanford Co., Richland, WA (United 
States). Oct 1991. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. (CONF-920104— 
16: 9. symposium on space nuclear power systems, Albuquerque, 
NM (United States), 13-16 Jan 1992). Order Number DE92002651. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A need exists for a radiation-resistant thermocouple capable of 
monitoring temperatures in excess of the limits of the chromel/ 
alumel system. Tungsten/rhenium and platinum/rhodium thermo- 
couples have sufficient temperature capability but have proven to 
be unstable because of irradiation-induced decalibration. The nio- 
biurvmolybdenum system is believed to hold great potential for 
nuclear applications at temperatures up to 2000 K. However, the 
fragility of pure niobium and fabrication problems with niobium 
molybdenum alloys have limited development of this system. Utiliz- 
ing the Fast Flux Test Facility, a developmental thermocouple with 
a thermoelement pair consisting of a pure molybdenum and a 
niobium-1%zirconium alloy wire was irradiated fro 7200 hours at a 
temperature of 1070 K. The thermocouple performed flawlessly for 
the duration of the experiment and exhibited stability comparable to 
a companion chromeValumel unit. A second thermocouple, operat- 
ing at 1375 K, is currently being employed to monitor a fusion 
materials experiment in the Fast Flux Test Facility. This experi- 
ment, also scheduled for 7200 hours, will serve to further evaluate 
the potential of the niobium-1%zirconiumymolybdenum thermoele- 
ment system. 7 refs., 7 figs. 
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2556 (ETDE-mf-2727490) Ecological rehabilitation con- 
cept Leipzig/Bitterteld/Halle/Merseburg. Brief report on phase 
1. Technischer Ueberwachungs-Verein Rheinland e.V. (TUeV), 
Koeln (Germany). Inst. fuer Energietechnik und Umweltschutz; 
Umweltbundesamt, Berlin (Germany). Oct 1990 36p. (in German). 
Contract UBA 104 02 803. Order Number DE92727490. Source: 
OSTI; NTIS (US Sales Only). 

The unification treaty between the Federal Republic of Germany 
and the former German Democratic Republic lays special empha- 
sis on the importance of environmental protection within the 
framework of a general development in the five new federal states 
and demands the arrangement of ecological rehabilitation and de- 
velopment programmes for these states with the assignment of 
responsibilities as required by the Basic Law. The report contains 
the essential results of the first phase of an ‘ecological rehabilita- 
tion and development concept for the extended area around 
Leipzig and Halle’. The stock-taking of the environmental situation 
in five strongly polluted districts of this area with particular attention 
to the centres of the chemical industry was entered upon with the 
aim to work out proposals for measures to fend off immediate dan- 
gers. Besides the environmental stock-taking and valuation the 
report contains recommendations for action in the form of ecologi- 
cal, economic, social, legal-administrative and planning measures 
in order to reach the aims set up in the unification contract. The 
recommendations for action can contribute to establishing equal 
environmental conditions of high quality throughout Germany until 
the year 2000. The annex lists 36 current and planned projects of 
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the ‘ecological rehabilitation and development plan’ of the Federal 
Environment Office for the new states. (BBR). 


2557 (UJV-—9387-V) Annual report 1990. Kyrs, M. (ed.). Us- 
tav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia). Jun 1991. 
108p. Order Number DE92605744. Source: OSTI; NTIS (US Sales 
Only); INIS. 

An account is given of the activities of the Nuclear Research In- 
stitute in Rez in 1989 and 1990. In the activities. emphasis was put 
on solving safety problems of Czechoslovak nuclear power plants, 
which were approached from various points of view in the divisions 
of nuclear power and safety, of nuclear reactor physics and nu- 
clear reactor materials. Another important field was radioactive 
wastes, their solidification and storage, which was dealt with by the 
nuclear chemistry division. In addition to the activities connected 
with nuclear power plants, increasing attention was paid to re- 
search into new radiopharmaceuticals and their production and to 
the use of ionizing radiation in various technological processes. An- 
alytical chemistry topics included safeguard analyses for the IAEA, 
radioactivation analysis for environmental purposes, etc. A new di- 
rection in the research consisted in the application of previously 
developed methods to non-nuclear purposes, such as the applica- 
tion of sophisticated fluorine processes to the purification of Pt and 
Pb catalysts or the application of the vitrification technology to toxic 
chemical wastes. After general reconstruction, the experimental re- 
actor was put into operation and now is used for the preparation of 
radionuclides and for irradiation service. Other experimental and 
production facilities are also mentioned. (author). 
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Refer also to citation(s) 254, 271, 274, 280, 286, 349, 350, 351, 
352, 353, 359, 365, 366, 370, 371, 372, 375, 382, 383, 384, 389, 
391, 396, 689, 748, 749, 750, 751, 753, 756, 757, 760, 801, 843, 
857, 862, 1650, 1666, 1686, 1728, 2432 


2558 (ANL/CP-73364) Technology trends in econometric 
energy models: Ignorance or information?. Boyd, G. (Argonne 
National Lab., IL (United States)); Kokkelenberg, E.; Ross, M. Ar- 
gonne National Lab., IL (United States). [1991]. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-911184—4: 13. annual North American conference 
of the International Association for Energy Economics, Chicago, IL 
(United States), 18-20 Nov 1991). Order Number DE92001915. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Simple time trend variables in factor demand models can be sta- 
tistically powerful variables, but may tell the researcher very little. 
Even more complex specification of technical change, e.g. factor 
biased, are still the economentrician's “measure of ignorance” 
about the shifts that occur in the underlying production process. 
Furthermore, in periods of rapid technology change the parameters 
based on time trends may be too large for long run forecasting. 
When there is clearly identifiable engineering information about 
new technology adoption that changes the factor input mix, data 
for the technology adoption may be included in the traditional fac- 
tor demand mode! to economically model specific factor biased 
technical change and econometrically test their contribution. The 
adoption of thermomechanical pulping (TMP) and electric are fur- 
naces (EAF) are two electricity intensive technology trends in the 
Paper and Steel industries, respectively. This paper presents the 
results of including these variables in a tradition econometric factor 
demand model, which is based on the Generalized Leontief. The 
coefficients obtained for this “engineering based” technical change 
compares quite favorably to engineering estimates of the impact of 
TMP and EAF on electricity intensities, improves the estimates of 
the other price coefficients, and yields a more believable long run 
electricity forecast. 6 refs., 1 fig. 


2559 (CEA-CONF-10391) Historical aspects of nuclear 
fuel cycle in France. Rapin, M. CEA, 75 - Paris (France). 1989. 
17p. (in French). (CONF-8911325-: Conference on Comparative 
Evolution of the Nuclear Fuel Cycle in France and Federal Repub- 
lic of Germany, Karlsruhe, DE (United States), 20-21 Nov 1989). 
Order Number DE92730077. Source: OSTI; NTIS (US Sales Only). 


This document describes globally, the main activities of the CEA. 
since its creation in 1945 until the first quinquennial plan in 1952. It 
recalls after, by great programs (reprocessing, Plutonium fuels, en- 
richment, PWR fuels) the sequences and the justifications of the 
great decisions politics or technics, until the industrialization of 
these programs nowadays. It recalls also the main principles in 
waste management. 


2560 (CONF-9109289-1) Modelling in emergency re- 
sponse planning: Some developments and opportunities. 
Southworth, F.; Sorensen, J.H. Oak Ridge National Lab., TN 
(United States). Jun 1991. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States); Federal Emergency Management Agency, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Emergency planning ‘91 international conference; Lancaster 
(United Kingdom); 8-11 Sep 1991. Order Number DE92000732. 
Source: OSTI; NTIS; GPO Dep. 

We identify a number of trends that appear likely to change the 
way we use models in the emergency response planning process. 
Our refections are drawn largely from the US literature, emphasiz- 
ing some recent research work at Oak Ridge National Laboratory 
(ORNL). Section 2 is devoted to some recent advances in emer- 
gency warning, response and protective action assessment, 
emphasizing the role of human response models in the process. In 
section 3 we discuss the difficulties involved in assessing popula- 
tion presence in emergencies covering a significant geographic 
area. In section 4 we review the emergence of integrated emer- 
gency planning softwares and their use within user interactive 
planning environments; and in section 5 consider the advent of real 
time information, notably in the area of traffic information systems, 
and its implications for emergency response planning. In a 
postscript we comment on the use of formal modelling as an aid in 
the design of better emergency management procedures, noting 
that management and planning functions will move closer together 
as the move towards real time data systems picks up stream. 33 
refs. 


2561 (DOE/IG-0010/8) Annual work plan tor FY 1992. US- 
DOE Office of Inspector General, Washington, DC (United States). 
Office of Assistant Inspector General for Audits. 30 Sep 1991. 76p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge). 

The Office of Inspector General (OIG) has an overall mission to 
prevent and detect fraud, waste, and mismanagement in Depart- 
ment of Energy (DOE) programs. As part of its responsibility in 
accomplishing its mission, the DOE Office of Audits publishes an 
“Annual Work Plan” in September of each year. The prime focus of 
the plan ts to identify opportunities for audits to enhance the effec- 
tiveness, efficiency, and integrity of the DOE's programs and 
operations. Through this plan, we are able to maximize the effec- 
tiveness of our resources and to avoid duplicating audit coverage 
being provided by other audit groups, such as the US General Ac- 
counting Office (GAO) to US Department of Energy programs. 
Such planning is required by Office of Management and Budget 
Circular A-73 and DOE Order 2321.1A. This work plan, includes 
those audits that are to be carried over from Fiscal Year 1991 and 
those that are to be started during Fiscal year 1992. 


2562 (DOE/IG—0297) Audit of the cost effectiveness of 
contracting tor headquarters support services. USDOE Office 
of Inspector General, Washington, DC (United States). Aug 1991. 
13p. Sponsored by USDOE, Washington, DC (United States). 
Source: OSTI (Free of Charge). 

Report to The Secretary. 

This report describes the finding and recommendations on the 
audit of contractor costs for support services at Department of En- 
ergy (DOE) Headquarters. The objective was to determine whether 
the Office of Management and Budget (OMB) Circular A-76 re- 
quirement for new and existing support services contracts was 
properly implemented. DOE spends about $229 million on support 
services annually. The audit found that, on average, the costs to 
pertorm the work in-house were 40 percent less than contractor 
costs. The contracted activities were nevertheless continued be- 
cause DOE policy did not require a cost comparison analyses as 
part of the program office request for support services. In addition, 
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program officials were reluctant. to perform cost comparisons be- 
cause of concerns about the time required to complete the cost 
analysis and the availability of additional Federal positions needed 
for conversion to in-house performance. For the contracts re- 
viewed, DOE could have saved $16.3 million by performing these 
services in-house rather than by contract. 


2563 (DOE/IG-0300) Report on the establishment and op- 
eration of the Federal Energy Regulatory Commission's 
Daycare Center. USDOE Office of inspector General, Washington, 
DC (United States). Office of Assistant Inspector General for In- 
spections. 16 Sep 1991. 34p. Sponsored by USDOE, Washington, 
DC (United States). Source: OSTI (Free of Charge) 

We have completed an inspection of the Federal Energy Regula- 
tory Commission's (FERC) Daycare Center (Center). The purpose 
of the inspection was to review for efficiency, economy and compli- 
ance with laws and regulations, FERC's establishment and 
operation of the Center. The inspection objectives were to review: 
(1) FERC's compliance with Federal laws and requirements of the 
General Services Administration and the District of Columbia: (2) 
the source and amount of funds for establishing and operating the 
Center; and (3) the organizational relationships between FERC, the 
Center and the contractor operating the Center. 


2564 (DOE/JIO—014) Joint Integration Office Independent 
Review Committee annual report, 1985. USDOE Joint Integration 
Office, Albuquerque, NM (United States); Rockwell International 
Corp., Albuquerque, NM (United States). Joint Integration Office; 
Westinghouse Electric Corp., Albuquerque, NM (United States). 
Joint Integration Office. Aug 1986. 23p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
Order Number DE92000880. Source: OSTI; NTIS; INIS; GPO Dep. 
Comprised of seven persons with extensive experience in the is- 
sues of nuclear waste, the Independent Review Committee (IRC) 
provides independent and objective review of Defense Transuranic 
Waste Program (DTWP) activities managed by the Joint integration 
Office (JIO), formerly the Defense Transuranic Waste Lead Organi- 
zation (TLO). The Committee is ensured a broad, interdisciplinary 
perspective since its membership includes representatives from the 
fields of nuclear engineering, nuclear waste transportation, indus- 
trial quality control, systems and environmental engineering and 
state and local government. The scope of IRC activities includes 
overall review of specific TLO plans, projects and activities, and 
technical review of particular research and development projects. 
The Committee makes specific suggestions and recommendations 
based upon expertise in the field of TRU Waste Management. The 
IRC operates as a consulting group, under an independent charter 
providing objective review of program activities. This report summa- 
rizes the 12 major topics reviewed by the committee during 1985. 


2565 (DOE/NE/SP-0001T) Writer’s Guide for technical 
procedures: DOE Standard (for trial use). USDOE Assistant 
Secretary for Nuclear Energy, Washington, DC (United States). Of- 
fice of Nuclear Safety Policy and Standards. Sep 1991. 103p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE92000540. Source: OSTI; NTIS; GPO Dep. 

A primary objective throughout the Department of Energy (DOE) 
complex is that operations be conducted in a deliberate and con- 
trolled manner with emphasis upon recognition and maintenance of 
the facility-specific safety envelope. One critical element of main- 
taining the safety envelope is procedures. DOE is providing 
guidance through this and other writer's guides to assist procedure 
writers across the DOE complex in producing accurate, complete, 
and usable procedures that promote sate and efficient operations 
in keeping with such DOE Orders as 5480.19, “Conduct of Opera- 
tions for DOE Facilities’, 5480.5, “Safety of Nuclear facilities’, and 
5480.6, “Safety of Department of Energy-Owned Nuclear Reac- 
tors”. This Writer's Guide addresses the content, format, and style 
of technical procedures (procedures that prescribe production, op- 
eration of equipment and facilities, and maintenance activities) and 
is intended to be applied in a manner appropriate to the individual 
facility, 15 refs. 


2566 (DOE/NV/10630-25) Affirmative Action Plan, Octo- 
ber 1991-September 1992. Reynolds Electrical and Engineering 


Co., Inc., Las Vegas, NV (United States). Oct 1991. 234p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC08-89NV10630. Order Number DES92001875. Source: OSTI:; 
NTIS; GPO Dep. 

This report documents Reynolds Electrical & Engineering Co., 
Inc., analysis of all major job groups with explanations if minorities 
and females are underutilized in any one or more job group. Goals 
and timetables have been developed and good faith efforts are di- 
rected to correct any deficiencies. In addition, Affirmative Action 
Plans for the Handicapped, Vietnam Era Veterans, and Disabled 
Veterans are included which set forth policies, practices, and pro- 
cedures in accordance with Department of Labor regulations. All 
personnel decisions are made at the Company level. Decisions re- 
garding the General Manager or Deputy General Manager are 
made at the corporate level. 


2567 (ER-B-91-17) Telephone costs at Princeton Plasma 
Physics Laboratory. USDOE Office of Inspector General, Oak 
Ridge, TN (United States). Eastern Regional Office. 21 Aug 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). 
Source: OST! (Free of Charge). 

The Princeton Plasma Physics Laboratory (PPPL) is a fusion en- 
ergy research laboratory located on the Forrestal Campus of 
Princeton University in Plainsboro, New Jersey. Princeton Univer- 
Sity operates the laboratory under contact with the US Department 
of Energy (DOE). PPPL researches nuclear fusion and plasma 
physics and investigates the potential of a commercial fusion reac- 
tor. The objective of the audit was to determine whether PPPL was 
monitoring telephone use and costs in order to prevent personal 
toll costs from being charged to the DOE contract. Our audit dis- 
closed that 5 out of the 10 PPPL cost centers we reviewed were 
not following established policies and procedures for monitoring 
telephone toll charges. This condition resulted because PPPL's 
management did not adequately review telephone use and costs. 
As a result, PPPL charged personal toll calls to DOE. Therefore, 
we recommend that the Manager, DOE Field Office, Chicago, (CH) 
direct PPPL to enforce its telephone policies and procedures to en- 
sure that personal toll calls are not charged to DOE. The Acting 
Manager, CH, concurred with our recommendations and agreed to 
implement corrective actions. 


2568 (ER-BC—91-04) Procurement function at Morgan- 
town Energy Technology Center. USDOE Office of Inspector 
General, Oak Ridge, TN (United States). Eastern Regional Audit 
Office. 21 Aug 1991. 18p. Sponsored by USDOE, Washington, DC 
(United States). Source: OST! (Free of Charge). 

The Morgantown Energy Technology Center (METC), is an US 
Department of Energy (DOE) facility in Morgantown, West Virginia. 
It is responsible for conducting research and managing research 
contracts dealing with coal and gas technology. The purpose of the 
audit was to evaluate the effectiveness of METC'’s internal control 
systems for major contracts and small purchases. Improved inter- 
nal controls are needed over major contracts and small purchases. 
Specifically, METC's contracting officer's representatives were not 
formally approving invoices prior to payment to document that the 
contracted services or materials were received. Additionally, 
METC's systems of internal controls for small purchases was not 
effective in the areas of funding authorization, acquisition planning, 
and invoice processing. These internal control weaknesses pre- 
cluded METC from assuring that (1) its small purchase needs were 
fully funded and satisfied requirements most effectively and eco- 
nomically, and (2) its major contracts and small purchases were 
received and correctly paid. The audit recommends improved inter- 
nal controls over these functions. 


2569 (ER-BC—91-06) Site development plan for Oak Ridge 
National Laboratory, Martin Marietta Energy Systems. USDOE 
Office of Inspector General, Washington, DC (United States). Office 
of Audits. 13 Sep 1991. 21p. Sponsored by USDOE, Washington, 
DC (United States). Source: OST! (Free of Charge). 

The Oak Ridge National Laboratory (ORNL) is responsible for 
developing new and environmentally acceptable energy technolo- 
gies that will offer the nation safe options for energy supply and 
efficient systems for energy use. Martin Marietta Energy Systems, 
Inc., (Energy Systems) operates ORNL under a management and 
operating contract. The purpose of the audit was to review and 
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evaluate the effectiveness of site development planning activities at 
ORNL. A site development plan is a long-range master plan for the 
acquisition, development, utilization, and disposal of land and 
physical facilities at a specific US Department of Energy (DOE) fa- 
cility. ORNL did not have a current site development plan and had 
not submitted updates to the old plan. This condition existed 
because the DOE Field Office, Oak Ridge (OR), and ORNL man- 
agement had not implemented their responsibilities set forth in 
applicable DOE orders for site development planning. As a result, 
DOE had no assurance that ORNL real property holdings would be 
planned and developed economically and efficiently. 


2570 (IAEA-INFCIRC—2(Rev.40)) The members of the 
Agency. List of 19 September 1991. International Atomic Energy 
Agency, Vienna (Austria). Oct 1991. 1p. Order Number 
DE92605738. Source: OSTI; NTIS (US Sales Only); INIS. 

This Revision of INFCIRC/2 lists the 112 Member States of the 
Agency as of 19 September 1991. 


2571 (IAEA-TECDOC-625) International Centre for Theo- 
retical Physics, Trieste. Scientific activities in 1990. International 
Atomic Energy Agency, Vienna (Austria). Sep 1991. 119p. Order 
Number DE92603573. Source: OSTI; NTIS (US Sales Only); INIS. 

The document contains three parts: Part | is a general review of 
the scientific activities of the Centre in 1990, including a statistical 
digest. Part Il describes the scientific programme of the Centre in 
the following fields: Fundamental physics, condensed nuclear 
physics, mathematics, physics and energy, physics and environ- 
ment, physics of the living state, applied physics Adriatico research 
conferences and other aspects of the Centre activities. Part III lists 
the publications issued in 1990. 


2572 (INIS-GB-361) Corporate plan 1991/92 to 1995/96. 
National Radiological Protection Board, Chilton (United Kingdom). 
Apr 1991 32p. Order Number DE92605740. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The document indicates the broad programme areas in which 
the NRPB intends to concentrate its efforts and the trends it ex- 
pects over the planning period. The Board’s overall strategy is to 
cover a wide range of relevant radiological protection matters, but 
with most emphasis on those likely to become major points of pub- 
lic or governmental concern in the near future. Current major 
issues are the new recommendations from the International Com- 
mission on Radiological Protection for control of exposure, and 
subsequent national recommendations on dose limitation: public 
exposures and aspects of radiation in the environment, particularly 
radon; and increasing awareness of nonionising radiations. The 
Board is partly dependent upon receipts from its commercial activi- 
ties and must, therefore, also look at the provision of services and 
prepare to meet the demands likely to arise in the 1990s. (author). 


2573 (INIS-GB-364) Annual report and accounts 1990/91. 
Scottish Nuclear Ltd., Glasgow (United Kingdom). 1991 44p. Order 
Number DE92603574. Source: OSTI; NTIS (US Sales Only); INIS. 

Scottish Nuclear Limited is Scotland’s nuclear power generating 
company. It supplies a substantial proportion of Scotland's electric- 
ity requirement. Vested with its assets on 31 March 1990, the 
company is owned by the Secretary of State for Scotland and sup- 
plies all of its electricity to ScottishPower (74.9%) and Scottish 
Hydro-Electric (25.1%). The company owns and operates the Ad- 
vanced Gas-cooled Reactor (AGR) nuclear power stations at 
Hunterston on the Firth of Clyde and at Torness on the east coast 
of Scotland. It is also responsible for the decommissioning of the 
Magnox nuclear power station, Hunterston ‘A’. This was Scotland's 
first commercial nuclear power station and closed, after 26 years of 
successful electricity generation, on 30 March 1990. Scottish Nu- 
clear’s first year of operation as a separate entity has been both 
eventful and successful. In one short year we have demonstrated a 
determination to challenge established thinking and prove that nu- 
clear generation can be both safe and economic. At Hunterston’B’, 
Reactor 3 passed the milestone of 50,000 GWR generated, the 
first AGR to achieve this record. Torness continued to operate well 
and made progress towards the final commissioning of the fuel 
handling plant. Initiatives have been promoted in Eastern Europe. 
Closer to home the relative merits of reprocessing spent fuel and 
other means of disposal are being examined. The financial result 


for the year was a net loss of Pound 32.5 million which represents 
a major improvement on the Pound 189.9 million loss reported last 
year. (author). 


2574 (INIS-mf—12970) 41st Annual convention of the Aus- 
trian physical society, September 23rd to 27th 1991 in Graz, 
Austria. Graz Univ. (Austria). 1991 188p. (In German, English). 
(CONF-9109251-: 41. annual convention of the Austrian Physical 
Society (APS) 1991, Graz (Austria), 23-27 Sep 1991). Order Num- 
ber DE92603575. Source: OSTI; NTIS (US Sales Only); INIS. 

This is a pre-convention collection of abstracts of about 250 con- 
tributions in the topical fields: (1) Atomic-, Molecular- and Piasma 
Physics, (2) Solid State Physics, (3) Nuclear- and Particle Physics, 
(4) Medical- and Biophysics, (5) Polymer Physics. 72 thereof are of 
INIS scope. (Quittner). 


2575 (INIS-mf—12976, pp. 13) Information on a new radio- 
chemical laboratory of the Institute of Mineral Raw Materials in 
Kutna Hora. Randa, Z. (Ustav Nerostnych Surovin, Kutna Hora 
(Czechoslovakia)). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). Sep 1990. 23p. (In Czech). (CONF- 
9005387-: Conference on _ instrumental activation analysis, 
Klucenice (Czechoslovakia), 28-31 May 1990). In Abstracts from 
the conference on instrumental activation analysis IAA 90. Order 
Number DE92602443. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. CZECHOSLOVAK ORGA- 
NIZATIONS/microtrons; - MICROTRONS/uses; MICROTRONS; 
ELECTRON BEAMS; ISOTOPE PRODUCTION; USES; NEUTRON 
ACTIVATION ANALYSIS; NUCLEAR REACTION ANALYSIS; PHO- 
TON ACTIVATION ANALYSIS; RADIOPHARMACEUTICALS 


2576 (INIS-mf—12982) Statement to the 34th session of 
the general conference of the International Atomic Energy 
Agency, 17 September 1990. Statement to the 45th session of 
the United Nations general assembly, 23 October 1990. Blix, H. 
International Atomic Energy Agency, Vienna (Austria). Jan 1991 
35p. Order Number DE92605741. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The document contains the following two statements of Hans 
Blix, Director General of the IAEA: Statement to the 34th Session 
of the General Conference of the International Atomic Energy 
Agency, 17 September 1990; Statement to the 45th Session of the 
United Nations General Assembly, 23 October 1990. A separate 
abstract was prepared for each of these statements. 


2577 (INIS-mf-12982, pp. 23-35) Statement to the 45th 
session of the United Nations general assembly. Blix, H. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jan 1991. 35p. 
(CONF-9010430-: 45. session of the United Nations general as- 
sembly, New York, U (United States), 23 Oct 1990). In Statement 
to the 34th session of the general conference of the International 
Atomic Energy Agency, 17 September 1990. Statement to the 45th 
session of the United Nations general assembly, 23 October 1990. 
Order Number DE92605741. Source: OSTI; NTIS (US Sales Only); 
INIS. 

IAEA Director General Hans Blix in his statement to the 45th 
Session of the United Nations General Assembly on 23 October 
1990 commented on three major topics that are of relevance to the 
peaceful uses of nuclear energy: the confrontation in the Middle 
East, conclusions drawn at the recent Review Conference of the 
Non-Proliferation Treaty concerning the safeguards system of the 
IAEA and the risk of global warming and the possible responses to 
it in the field of energy. He also discussed the role of the IAEA in 
the fields of nuclear safety, nuclear waste, transfer of technology 
and assistance to developing countries and the financing and man- 
agement of the Agency within the UN system. 


2578 (LA-UR-91-3111) Common ground: An environmen- 
tal ethic for Los Alamos National Laboratory. Menlove, F.L. Los 
Alamos National Lab., NM (United States). [1991]. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9109274-2: ECM ‘91 congress, Santa Fe, 
NM (United States), 18-20 Sep 1991). Order Number DE92002513. 
Source: OSTI; NTIS; GPO Dep. 

Three predominant philosophies have characterized American 
business ethical thinking over the past several decades. The first 
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phase is the “ethics of self-interest” which argues that maximizing 
self-interest coincidentally maximizes the common good. The 
second phase is “legality ethics.” Proponents argue that what is im- 
portant is knowing the rules and following them scrupulously. The 
third phase might be called “stake-holder ethics.” A central tenant 
is that everyone affected by a decision has a moral hold on the de- 
cision maker. This paper will discuss one recent initiative of the 
Los Alamos National Laboratory to move beyond rules and regula- 
tions toward an environmental ethic that integrates the values of 
“stakeholder ethics” into the Laboratory's historical culture and 
value systems. These Common Ground Principles are described. 
11 refs. 


2579 (PNL-SA-20037) Automating occupational protec 
tion records systems. Lyon, M.; Martin, J.B. Pacific Northwest 
Lab., Richland, WA (United States). Oct 1991. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-911043-2: 30. Hanford symposium on health 
and the environment: current topics in occupational health, Rich- 
land, WA (United States), 29 Oct - 1 nov 1991). Order Number 
DE92002699. Source: OSTI; NTIS; INIS; GPO Dep. 

Occupational protection records have traditionally been gener- 
ated by field and laboratory personnel, assembled into files in the 
safety office, and eventually stored in a warehouse or other facility. 
Until recently, these records have been primarily paper copies, of- 
ten handwritten. Sometimes, the paper is microfilmed for storage. 
However, electronic records are beginning to replace these tradi- 
tional methods. The purpose of this paper is to provide guidance 
for making the transition to automated record keeping and retrieval 
using modern computer equipment. This paper describes the types 
of records most readily converted to electronic record keeping and 
a methodology for implementing an automated record system. The 
process of conversion is based on a requirements analysis to as- 
sess program needs and a high level of user involvement during 
the development. The importance of indexing the hard copy 
records for easy retrieval is also disct:ssed. The concept of linkage 
between related records and its importance relative to reporting, 
research, and litigation will be addressed. 2 figs. 


2580 (Risley-Trans—6046) Foreword and introductory com- 
ments to CEA annual report 1989. AEA Technology, Risley 
(United Kingdom). [1990]. 7p. Translated from French. Order Num- 
ber DE92603577. Source: OSTI; NTIS (US Sales Only); INIS. 

Translated from French. 

This article is a foreword to the annual report of the Commisariat 
a l’'Energie Atomique (CEA) and summarises the main achieve- 
ments of the research teams such as the commissioning of the 
electron-positron collision ring (LEP), the fuel reprocessing plant at 
The Hague, the PROTEINE 2000 programme, the laser enrichment 
programme and advances in microelectronics. (author). 


2581 (SAND-91-2011C) The new quality philosophy and 
management's role. Narath, A. Sandia National Labs., Albu- 
querque, NM (United States). Jun 1991. 18p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC0O4- 


76DP00789. (CONF-9106291—1: Nuclear weapons complex top 
management quality symposium, Clearwater, FL (United States), 4 
Jun 1991). Order Number DE92001622. Source: OSTI; NTIS; 
GPO Dep. 

This talk is about leadership. Leaders are people at every level 
in an organization who believe in change and are energized by it. 
They understand the difficult realities of competitive existence. 
They motivate and challenge. They provide positive reinforcement 
— but are never satisfied with their achievements because opportu- 
nities for further improvement are never exhausted. Today, 
leadership is more important than ever because operating environ- 
ments are changing at an unprecedented rate. The causes are 
geopolitical, economic, technological, etc. In fact, everything we 
know about nature tells us that change is inevitable. History shows 
quite clearly that human progress is not possible without change. 
Yet, humans crave stability and permanence. As a consequence, 
success often leads to complacency. But, demise is inevitable for 
those who protect the status quo. There exists a growing national 
awareness that global competitive pressures are forcing on Ameri- 
can industry the need for ever higher levels of performance. And, 
similar forces are necessitating improved performance in DOE's 


nuclear weapons complex. Today, quality takes on a much larger 
meaning than it has traditionally. It is attention to cost. schedule 
and product performance that characterize the modern Quality 
ethic. This paper discusses the manager's role and the new Qual- 
ity philosophy. 11 figs. 


2582 (Y/Sub—91-YP507C/5) Monitor well inspection and 
maintenance plan for the Department of Energy, Y-12 Plant, 
Oak Ridge, Tennessee. Oak Ridge Y-12 Plant, TN (United 
States); HSW Environmental Consultants, Inc.. Oak Ridge, TN 
(United States). Jul 1991. 83p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840S21400. Order 
Number DE91019069. Source: OSTI; NTIS; INIS; GPO Dep. 

This document is a groundwater monitor-well inspection and 
maintenance plan for the Department of Energy (DOE) Y-12 Plant 
in Oak Ridge, Tennessee prepared for the Y-12 Plant Groundwater 
Protection Program (GWPP). The plant is intended to provide a 
systematic program for inspecting the physical condition of monitor 
wells at the Y-12 Plant, and to identity maintenance needs that will 
extend the lite of each well and ensure that representative ground- 
water quality samples and hydrologic data are collected from the 
wells. The plan also formalizes well inspection and maintenance 
activities that have been and are currently implemented at the Y-12 
Plant. 3 rets., 6 figs. 
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Refer also to citation(s) 71, 76, 89, 100, 243, 259, 325, 327. 339, 
347, 374, 393, 399, 400, 485, 548, 549, 553, 575, 576, 588, 651. 
680, 721, 728, 730, 787, 794, 795, 801, 804, 833, 836, 898, 947, 
970, 984, 988, 992, 1243, 1370, 1381, 1382, 1383, 1386, 1402, 
1412, 1511, 1553, 1556, 1573, 1596, 1636, 1641, 1650, 1662, 
1669, 1674, 1676, 1682, 1709, 1710, 1717, 1718, 1721, 1732, 
1750, 1751, 1765, 1766, 1768, 1774, 1790, 1792, 1822, 1823. 
1824, 1901, 1903, 1907, 1909, 1916, 1975, 2077, 2260, 2265, 
2413, 2522, 2540, 2550, 2625, 2627 


2583 (ANUCP-73286) Developing object-oriented user in- 
terfaces tor complex prototypes with the Application Interface 
Engine. Widing, M.A.; Fuja, R.S. Argonne National Lab., IL (United 
States). [1991]. 19p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9111110—1: 4. annual symposium on user interface soft- 
ware and technology (UIST), Hilton Head, SC (United States), 
11-13 Nov 1991). Order Number DE92001911. Source: OSTI:; 
NTIS (US Sales Only); GPO Dep. 

The applications developed at Argonne National Laboratory are 
often large, complex models with extensive requirements, espe- 
cially in the areas of portability and interfaces. Existing application 
development tools are insufficient for models with these require- 
ments. To aid developers in the creation and maintenance of our 
applications, we designed the Application Interface Engine (AIE). 
The AIE is a software development system that consists of a 
series of libraries that perform the low-level, system-specific imple- 
mentation details of the application. To interact with these libraries, 
developers program in a high-level, object-oriented language called 
the AIE language (AIEL). This language contains objects that per- 
form user interface, network, and database functions. Special 
attention was given to user interface considerations in the design of 
the language. The language is designed to be easy to learn and to 
integrate with existing code. The resulting system satisfied many of 
our application requirements and has been successfully used on a 
number of projects at Argonne National Laboratory. 5 refs., 9 figs. 


2584 (ANL/CP-74428) New tools using the hardware per- 
formance monitor to help users tune programs on the Cray 
X-MP. Engert, D.E. (Argonne National Lab., IL (United States)); 
Rudsinski, L.; Doak, J. Argonne National Lab., IL (United States). 
25 Sep 1991. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9109276-5: Vi- 
sions of supercomputing conference, Santa Fe, NM (United 
States), 23-27 Sep 1991). Order Number DE92001926. Source: 
OSTI; NTIS; GPO Dep. 

The performance of a Cray system is highly dependent on the 
tuning techniques used by individuals on their codes. Many of our 
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users were not taking advantage of the tuning tools that allow them 
to monitor their own programs by using the Hardware Performance 
Monitor (HPM). We therefore modified UNICOS to collect HPM 
data for all processes and to report Mflop ratings based on users, 
programs. and time used. Our tuning efforts are now being focused 
on the users and programs that have the best potential for pertor- 
mance improvements. These modifications and some of the more 
striking performance improvements are described. 


2585 (ANL/CP-—74447) A taxonomy of automatic differenti- 
ation tools. Juedes, D.W. (lowa State Univ. of Science and 
Technology, Ames. !A (United States). Dept. of Computer Science). 
Argonne National Lab., IL (United States). [1991]. 19p. Sponsored 
by USDOE. Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-910189-3: Society for Industrial and 
Applied Mathematics (SIAM) workshop on automatic differentiation 
of algorithms: theory, implementation, and application, Brecken- 
ridge, CO (United States), 6-8 Jan 1991). Order Number 
DE92001881. Source: OSTI: NTIS: GPO Dep. 

Many of the current automatic differentiation (AD) tools have 
similar characteristics. Unfortunately, the similarities between these 
various AD tools often cannot be easily ascertained by reading the 
corresponding documentation. To clarify this situation, a taxonomy 
of AD tools is presented. The taxonomy places AD tools into the 
Elemental, Extensional, Integral, Operational, and Symbolic 
classes. This taxonomy is used to classify twenty-nine AD tools. 
Each tool is examined individually with respect to the mode of dif- 
ferentiation used and the degree of derivatives computed. A list 
detailing the availability of the surveyed AD tools is provided in the 
Appendix. 54 refs., 3 figs., 1 tab. 


2586 (CIEMAT-—670) “AJUSTAR” a interactive processor 


for to Fit, by means of least squares, one variable polinomials 
(arbitrary degree) at experimental points. Sanchez Miro, J.J.; 
Pena, J. Centro de Investigaciones Energeticas, Medioambientales 
y Tecnologicas (CIEMAT). Madrid (Spain). 1991. 53p. (In Spanish). 


Order Number DE92603566. Source: OSTI; NTIS (US Sales Only); 


INIS. 

In this repport is offered, to scientist and technical people, a nu- 
meric tool consisting in a FORTRAN program, of interactive use, 
with destination to make lineal ‘least squares’, fittings on any set of 
empirical observations. The method based in the orthogonal func- 
tions (for discrete case), instead of direct solving the equations 
system, is used. The procedure includes also the optionally facili- 
ties of: variable change, direct interpolation, correlation non linear 
factor, ‘weights’ of the points, confidence intervals (Scheffe, Miller, 
Student), and plotting results. (Author). 10 refs. 


2587 (CONF-9110201—Absts.) 7th DOE workshop on 
computer-aided engineering: Program and abstracts. Oak 
Ridge National Lab., TN (United States). [1991]. 93p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. From 7. Department of Energy (DOE) workshop on 
computer aided engineering for program and abstracts; Knoxville, 
TN (United States); 29-31 Oct 1991. Order Number DE92001954. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains the abstracts and the program for the 7th 
DOE workshop on Computer-Aided Engineering. (LSP) 


2588 (CTA-IEAv-RP-—045/87) Application of Gauss quadrae- 
tures to calculate resolved resonance contribution in 
multigroup cross sections. Anaf, J.; Chalhoub, E.S. Centro Tec- 
nico Aeroespacial (CTA-IEAv), Sao Jose dos Campos, SP (Brazil). 
Inst. de Estudos Avancados. 1987. 48p. (In Portuguese). Order 
Number DE92605726. Source: OSTI; NTIS (US Sales Only); INIS. 

A program (RESQ) based on quadratures that evaluates, from 
ENDF/B data, the resolved resonance contribution in group- 
averaged cross sections (capture, fission and scattering) was 
developed. Single and Multilevel Breit-Wigner parameters are ac- 
cepted. Constant weighting function and zero degree kelvin were 
considered. To assure convergence, different quadrature orders 
may be analysed. Results are compared with other codes’ recon- 
struction and integration methods. (author). 


2589 (DOE/ER/25009-T7) Parallel computing works. Caii- 
fornia Inst. of Tech., Pasadena, CA (United States). 23 Oct 1991. 


507p. Sponsored by USDOE, Washington. DC (United States). 
DOE Contract FG03-85ER25009. Order Number DE92002761. 
Source: OSTI: NTIS: GPO Dep. 

An account of the Caltech Concurrent Computation ‘Program 
(C5P), a five year project that focused on answering the question: 
“Can parallel computers be used to do large-scale scientific com- 
putations?” As the title indicates, the question is answered in the 
affirmative, by implementing numerous scientific applications on 
real parallel computers and doing computations that produced new 
scientific results. In the process of doing so, C°P helped design 
and build several new computers, designed and implemented basic 
system software, developed algorithms for frequently used mathe- 
matical computations on massively parallel machines, devised 
performance models and measured the performance of many com- 
puters, and created a high performance computing facility based 
exclusively on parallel computers. While the initial focus of C9P 
was the hypercube architecture developed by C. Seitz, many of the 
methods developed and lessons learned have been applied suc- 
cessfully on other massively parallel architectures. 


2590 (DOE/PE/77028-T3) Asset accumulation conversion 
and addition of dispatching in the Fossil2 Model: Appendix B: 
Documented listing of the electricity sector. Applied Energy 
Services, Inc., Arlington, VA (United States). [1991]. 17p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC01-85PE77029. Order Number DE91018955. Source: OSTI; 
NTIS: GPO Dep. 

The electricity sector of the FOSSIL2 model's supply side has 
shown several symptoms of problem areas in which a structure ei- 
ther has become outdated or should be re-evaluated to determine 
if the model could more accurately reflect the industry's behavior. 
In our memo to the Department of Energy delivered last April, titled 
“Ideas for Changes to the Electricity Sector of FOSSIL2,” we de- 
scribed these various problem areas and proposed solutions for 
them. The list of changes we proposed to do under Task 2B in- 
cluded a review of the technologies modelled in FOSSIL2, in order 
to determine if these technologies best illustrate the current trend 
of the US electricity market. The changes made to the technology 
options in the model are discussed here, followed by a detailed 
discussion of the structure we are proposing for the new Indepen- 
dent Power Producers subsector. Revised FOSSIL2 model listings 
that include new technology options are attached. 4 refs., 3 figs. 


2591 (EUR-CEA-FC—1409) Identification of systems with 
distributed parameters. Moret, J.M. Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Oct 1990. 35p. Source: OSTI; NTIS (US Sales Only). 

The problem of finding a model for the dynamical response of a 
system with distributed parameters based on measured data is ad- 
dressed. First a mathematical formalism is developed in order to 
obtain the specific properties of such a system. Then a linear itera- 
tive identification algorithm is proposed that includes these 
properties, and that produces better results than usual non linear 
minimisation techniques. This algorithm is further improved by an 
original data decimation that allow to artificially increase the sam- 
pling period without losing between sarnple information. These 
algorithms are tested with real laboratory data. 


2592 (FRCEA-TH-335) Development and validation of an 

lastic and inelastic calculation method for tubes, based on 
beam models and taking into account the thermal stresses on 
the wall. Krakowiak, C. CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France); Poitiers Univ., 
86 (France). Nov 1989. 241p. (in French). Order Number 
DE92716551. Source: OSTI; NTIS (US Sales Only). 

A simplified model for the elastic-plastic calculations of thin and 
flexible tubes submitted to thermal stresses is presented. The 
method is based on beam models and provides satisfactory results 
concerning the displacement of the whole tube system. These re- 
sults can be justified by the fact that the modifications of the tube 
cross sections (from circular to elliptical), the flexibility of the elbow 
joints and the radial temperature profile are included in the calcula- 
tions. The thermoplasticity analysis is performed by defining 
independent and general flow directions and determining the corre- 
sponding behavior laws. The model is limited to proportional 
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monotonous charging, however the obtained results are promiss- 
ing. 


2593 (FRCEA-TH-338) Real time incorporation of random 
events in the reasoning of an on-line expert system. Applica- 
tion to the acoustic surveillance of vapor generators. Launay, 
T. CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
lez-Durance (France); Universite de Technologie de Compiegne, 60 
(France). Mar 1989. 126p. (In French). Order Number 
DE92716543. Source: OSTI; NTIS (US Sales Only). 

A study for improving an expert system applied in diagnostic as- 
sistance is presented. The results will be implemented in the vapor 
generators surveillance system. The aim of the work is to improve 
performances by reducing the time spent on reasoning and to 
strengthen the vigilance system. The investigation consists of four 
parts. In the first part, the state of the art of the different logics 
used in the artificial intelligence techniques is discussed, and the 
TMS and ATMS systems are presented. The second part of this 
thesis deals with problematics. Each point of the problem is stud- 
ied and answered by applying the basic concepts used in the 
generation of on-line expert systems. In the third part, the on-line 
expert system generator ACTE is described. The ACTE aspects 
concerning the user, the inner structure and the functionality are 
considered. In the fourth part, an application to the surveillance of 
vapor generators and concluding remarks are presented. 


2594 (INIS-mf-12977, pp. 40) Feasibility of estimating the 
position and variability of collections of radiogeochemical 
data by the Hampel and biweight methods. Podracky, P. 
(Ceskoslovenska Akademie Ved, Prague (Czechoslovakia). Geo- 
logicky Ustav). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1991. 42p. (In Czech). (CONF- 
9106278-: Conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 3-7 Jun 1991). In Abstracts from the 
conference on instrumental activation analysis IAA 91. Order 
Number DE92602455. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in summary form only. RADIOCHEMISTRY/data 
processing; DISTRIBUTION FUNCTIONS; GEOCHEMISTRY; IT- 
ERATIVE METHODS; RADIOCHEMISTRY 


2595 (INP—1364/PL, pp. 130-135) NMR imaging system 
software. Kozlowski, P. (institute of Nuclear Physics, Cracow 
(Poland)); Jasinski, A.; Rydzy, M.; Stachurowa, M.; Sulek, Z. Insti- 
tute of Nuclear Physics, Cracow (Poland). 1987. (in Polish). 
(CONF-8612187-: 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow (Poland), 2-3 Dec 1986). In 
Proceedings of 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow, 2-3 December 1986. 395p. 
Order Number DE92605613. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In Fortran for MERA 400 computer. 

FTI program used for NMR imaging i.e. for obtaining, recording 
and decoding of two-dimensional object image is described. The 
NMR apparatus connected on line with MERA 400 microcomputer 
is presented. The exemplary image is give. 3 refs., 3 figs. (A.S.). 


2596 (LA-12203-MS) THERM: A three-dimensional tran- 
sient heat conduction computer program. Cook, W.A. Los 
Alamos National Lab., NM (United States). Oct 1991. 56p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE92002220. Source: OSTI; 
NTIS; GPO Dep. 

THERM is a three-dimensional finite-element computer program 
for solving transient heat conduction problems. This report presents 
the techniques used to develop THERM. The theory described 
consists of a governing equation, boundary conditions, and an 
equivalent variational principle. The matrix equations used in 
THERM are derived using both vector and tensor analysis. These 
equations used finite-element approximations for the geometry and 
a finite-difference approximation for the time. THERM has 
finite-element formulations using both Cartesian or cylindrical coor- 
dinates. Several example problems are included to demonstrate 
that the THERM formulations are correct and that THERM can be 
used to solve meaningful problems. 7 refs., 4 figs., 6 tabs. 


2597 (LAL-RT—91-02) ONx. Barrand, G. Paris-11 Univ., 91 - 
Orsay (France). Lab. de |'Accelerateur Lineaire. Feb 1991. 7p. Or- 
der Number DE92730052. Source: OSTI; NTIS (US Sales Only). 

ONx is a package allowing the division of a software application 
across a network. Its design provides a large flexibility in dividing 
between the local and remote parts of the application. At present, 
two features have been implemented: a user interface and a 3D 
visualisation package. Some remarks about the insertion of work- 
Stations within existing computing resources for HEP data analysis 
are given. 


2598 (LA-UR-91-3140) Variability of surface fiuxes over a 
heterogeneous semi-arid grassland. Barnes, F.J. (Los Alamos 
National Lab., NM (United States)); Porch, W.; Cooper, D.; Kunkel, 
K.E.; Hipps, L.; Swiatek, E. Los Alamos National Lab., NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-920134—4: 
72. American Meteorological Society conference, Atlanta, GA 
(United States), 5-10 Jan 1992). Order Number DE92002449. 
Source: OSTI; NTIS; GPO Dep. 

Efforts are increasing throughout the research community to im- 
prove the predictive capabilities of general circulation models 
(GCMs). The US Department of Energy's Atmospheric Radiation 
Measurement (ARM) program has stated its goals as improving the 
representation and parameterization of cloud radiative forcing and 
feedbacks in GCMs by a combined modeling and experimental 
approach. Along with ambient atmospheric conditions, including ad- 
vection of water vapor and cloud nuclei from other regions, cloud 
dynamics depend on surface fluxes of heat and water vapor. The 
lower boundary of the GCM modeling domain, the earth's surface, 
exerts a strong influence on regional dynamics of heat and water 
vapor, and the heterogeneity in the surface features can be re- 
sponsible for generating regional mesoscale circulation patterns. 
Changes in the surface vegetation due to anthropogenic activity 
can cause substantial changes in the ratio of sensible to latent heat 
flux and result in climate changes that may be irreversible. A broad 
variety of models for representing energy fluxes are in use, from 
individual leaf and canopy models to mesoscale atmospheric mod- 
els and GCMs. Scaling-up a model is likely to result in significant 
errors, since biophysical responses often have nonlinear depen- 
dence on the abiotic environment. Thus, accurate and defensible 
methods for selecting measurement scales and modeling strategies 
are needed in the effort to improve GCMs. 7 refs., 4 figs., 1 tab. 


2599 (LA-UR-91-3241) Taking scientific visualization to 
the masses. Vigil, M.; Bouchier, S. Los Alamos National Lab., NM 
(United States). [1991]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9109276-7: Visions of supercomputing conference, Santa Fe, NM 
(United States), 23-27 Sep 1991). Order Number DE92002439. 
Source: OSTI; NTIS; GPO Dep. 

The paper offers the premise that scientific visualization capabili- 
ties are generally available only to a limited subset of scientists. 
Several reasons for this are presented. The paper describes a col- 
laborative project between scientists of the Defense Nuclear 
Agency and computer scientists at Los Alamos National Labora- 
tory. This project's goal is to get visualization capabilities into the 
hands of many more scientists. 


2600 (LA-UR-91-3345) Detecting nonlinear structure in 
time series. Theiler, J. Los Alamos National Lab., NM (United 
States). [1991]. 8p. Sponsored by USDOE, Washington, DC 
(United States); Department of Health and Human Services, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Grant 
1-RO1-MH47184-01. (CONF-9110200—-2: 1. experimental chaos 
conference, Arlington, VA (United States), 1-3 Oct 1991). Order 
Number DE92002461. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe an approach for evaluating the statistical signifi- 
cance of evidence for nonlinearity in a time series. The formal 
application of our method requires the careful statement of a null 
hypothesis which characterizes a candidate linear process, the gen- 
eration of an ensemble of “surrogate” data sets which are similar to 
the original time series but consistent with the null hypothesis, and 
the computation of a discriminating statistic for the original and for 
each of the surrogate data sets. The idea is to test the original 
time series against the null hypothesis by checking whether the 
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discriminating statistic computed for the original time series differs 
significantly from the statistics computed for each of the surrogate 
sets. While some data sets very cleanly exhibit low-dimensional 
chaos, there are many cases where the evidence is sketchy and 
difficult to evaluate. We hope to provide a framework within which 
such claims of nonlinearity can be evaluated. 5 refs., 4 figs. 


2601 (LBL-28376) Spatial adaptation on video display ter- 
minals. Greenhouse, D.S.; Bailey, |.L.; Howarth, P.A.; Berman, 
S.M. Lawrence Berkeley Lab., CA (United States). Jan 1989. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-890143—4: SPIE/SPSE sympo- 
sium on electronic imaging: advanced devices and systems, Los 
Angeles, CA (United States), 15-20 Jan 1989). Order Number 
DE92002308. Source: OSTI; NTIS; GPO Dep. 

Spatial adaptation, in the form of a frequency-specific reduction 
in contrast sensitivity, can occur when the visual system is ex- 
posed to certain stimuli. We employed vertical sinusoidal test 
gratings to investigate adaptation to the horizontal structure of text 
presented on a standard video display terminal. The parameters of 
the contrast sensitivity test were selected on the basis of waveform 
analysis of spatial luminance scans of the text stimulus. We found 
that subjects exhibited a small, but significant, frequency-specific 
adaptation consistent with the spatial frequency spectrum of the 
stimulus. Theoretical and practical significance of this finding are 
discussed. 6 refs., 4 figs. 

\ 
2602 (NRCN-592) Gamma spectra analysis from a Nal(TI) 
scintillation detector using a micro-computer. Levinson, S. 
israel Atomic Energy Commission, Beersheba (Israel). Nuclear Re- 
search Center-Negev; Ben-Gurion Univ. of the Negev, Beersheba 
(israel). Jan 1990. 331p. (in Hebrew). Order Number DE92605728. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A software package of programs was devioped for qualitative 
and quantitative evaluation of gamma ray spectra obtained from a 
Nal(Tl) scintilation counter, by means of a micro-computer. The 
programs can easily be transformed for use with a Ge(Li) detector. 
The various algorithms enable automatic analyzing of a spectrum 
and also interactive or manual mode. The graphic programs 
display the measured spectrum as well as spectra of standard ra- 
dionuclides which helps in the determination of peaks and related 
radionuclides in the spectrum. The peak search is carried out on a 
smoothed spectrum and is done by checking the behaviour of the 
second and third derivatives. The algorithm solves the problem of 
overlapping peaks and performs gaussian fitting, if necessary. De- 
termination of the various radionuclides in the spectrum is done by 
linear minimum least squares techniques. Overall analysis of the 
radionuclides activities in the spectrum is obtained for samples of 
various counting geometries. In addition, a model was developed 
for efficiency calibration of flat 3X3 inch Nal(Tl) detectors for differ- 
ent samples measured in various counting geometries. It is based 
on point source experimental efficiency curve fitting. (author). 


2603 (NUCLEBRAS-ASAV-PM-NT-01/82) Lagoa Real de- 
sign - Use of Acre910. Anacieto, R. NUCLAM SA, Rio de Janeiro, 
RJ (Brazil). 1982. 1ip. (in Portuguese). Order Number 
DE92603568. Source: OSTI; NTIS (US Sales Only); INIS. 

Some works made by ASAV.PM (Evaluation Commission for 
Mineral Resources, NUCLEBRAS) with computer resources and 
ACRE910 program, including geological interpretation of AN-03, 
AN-06 and AN-13 anomaly from Lagoa Real Design (Brazilian 
Uranium Basin), aiming discuss the space position of uranium min- 
eralized bodies and put at disposal the computer facilities for the 
users are presented. (author). 


2604 (ORNL-6682) Engineering Physics and Mathematics 
Division progress report for period ending March 31, 1991. 
Oak Ridge National Lab., TN (United States). Oct 1991. 212p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE92002385. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The primary purpose of this report is to provide an archival 
record of the activities of the Engineering Physics and Mathematics 
Division during the period September 1, 1989 through March 31, 
1991. Earlier reports in this series are identified on the previous 
pages, along with the progress reports describing ORNL’s research 


on the mathematical sciences prior to 1984 when those activities 
moved into the division. As in previous reports, our research is de- 
scribed through abstracts of journal articles, technical reports, and 
presentations. Summary lists of publications and presentations, 
staff additions and departures, scientific and professional activities 
of division staff, and technical conferences organized and spon- 
sored by the division are included as appendices. The report is 
organized following the division of our research among four 
sections and information centers. These research areas are: Math- 
ematical Sciences; Nuclear Data Measurement and Evaluations; 
Intelligent Systems; Nuclear Analysis and Shielding; and Engineer- 
ing Physics Information Center. 


2605 (ORNL/TM-11904) N-learners problem: Fusion of 
concepts. Rao, N.S.V. (Old Dominion Univ., Norfolk, VA (United 
States). Dept. of Computer Science); Oblow, E.M.; Glover, C.W.; 
liepins, G.E. Oak Ridge National Lab., TN (United States). Sep 
1991. 33p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States); 
National Science Foundation, Washington, DC (United States). 


DOE Contract AC05-840R21400. Grant IRI-9108610;Grant INF-90- 
015. (CESAR-91/23). Order Number DE92000452. Source: OST]; 
NTIS; GPO Dep. 

We are given N learners each capable of learning concepts (sub- 
sets) of a domain set X in the sense of Valiant, i.e. for any c € C 
ee 


C 2*, given a finite set of examples of the form < x1, Mc(x1) >; < 
Xo, Mc(X2) >3...3< X1, Mc(X1) > generated according to an unknown 
probability distribution Px on X, each learner produces a close ap- 
proximation to ¢c with a high probability. We are interested in 
combining) the N learners using a single fuser or consolidator. We 
consider the paradigm of passive fusion, where each learner is first 
trained with the sample without the influence of the consolidator. 
The composite system is constituted by the fuser and the individual 
learners. We consider two cases: open and closed fusion. In open 
fusion the fuser is given the sample and the hypotheses of the in- 
dividua! learners; we show that the fusion rule can be obtained by 
formulating this problem as another learning problem. For the case 
all individual learners are trained with the same sample, we show 
sufficiency conditions that ensure the composite system to be bet- 
ter than the best of the individual: the hypothesis space of the 
consolidator (a) satisfies the isolation property of degree at least N, 
and (b) has Vapnik-Chervonenkis dimension less than or equal to 
that of every individual learner. If individual learners are trained by 
independently generated samples, we obtain a much weaker 
bound on the VC-dimension of the hypothesis space of the fuser. 
Second, in closed fusion the fuser does not have an access to 
either the training sample or the hypotheses of the individual learn- 
ers. By suitable designing a linear threshold function of the outputs 
of individual learners, we show that the composite system can be 
made better than the best of the learners. 


2606 (ORNL/TM-11938) Proceedings of the sixth interna- 
tional symposium on methodologies for intelligent systems 
(Poster Session). Harber, K.S. (ed.). Oak Ridge National Lab., TN 
(United States). Sep 1991. 215p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. 
(CESAR-91/32;CONF-9110260—: 6. international symposium on 
methodologies for intelligent systems, Charlotte, NC (United 
States), 16-19 Oct 1991). Order Number DE92002382. Source: 
OSTI; NTIS; GPO Dep. 

This volume contains papers which have been selected for the 
poster Session at the Sixth International Symposium for Intelligent 
Systems held October 1991, The following major areas were 
covered: expert systems; intelligent databases; knowledge repre- 
sentation; learning and adaptive systems; and logic for artificial 
intelligence. Nineteen full papers are included. (GHH) 


2607 (PNL-SA-19633) The User Oriented Evaluation pro- 
cess: A process for preserving user needs during Iterative 
system test and evaluation. Hunt, S.; Schur, A. Pacific Northwest 
Lab., Richland, WA (United States). Sep 1991. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO01830. (CONF-9109160-4: Human Factors Society (HFS) 
conference, San Francisco, CA (United States), 2-6 Sep 1991). Or- 
der Number DE92002153. Source: OSTI; NTIS; GPO Dep. 
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A system development process, called the User Oriented Evalu- 
ation (UOE) process, and an evaluation tool were created to place 
greater emphasis on user needs during computer system develop- 
ment. The UOE process is an iterative method for design that 
emphasizes the role of the user as the initiator of system require- 
ments; evolutionary design requirement definition by enabling users 
and development to experiment through the use of prototypes at all 
phases of system design; and appropriate utilization of developer 
and user areas of expertise. The evaluation tool is an integral part 
of the UOE process and provides the ability to solicit on-line mean- 
ingful feedback from users in real-time, and a means to capture on 
a user's on-going experience with the computer system. The paper 
contains a description of the UOE process and the evaluation tool, 
the capabilities of each and the history of their development. 12 
figs., 3 tabs. 


2608 (PNL-SA-19670) R&D software quality assurance. 
Hood, F.C. Pacific Northwest Lab., Richland, WA (United States). 
Oct 1991. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. (CONF-9110102-5: 18. 
annual American Society of Quality Control (ASQC) national energy 
division conference, Danvers, MA (United States), 6-9 Oct 1991). 
Order Number DE92002137. Source: OSTI; NTIS; GPO Dep. 
Research software quality assurance (QA) requirements must be 
adequate to strengthen development or modification objectives, but 
flexible enough not to restrict creativity. Application guidelines are 
needed for the different kinds of research and development (R&D) 
software activities to assure project objectives are achieved. 


2609 (SAND-91-1767) HISPLT: A history graphics post- 
processor. Thompson, S.L.; Kmetyk, L.N. Sandia National Labs., 
Albuquerque, NM (United States). Sep 1991. 76p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE92001856. Source: OSTI; NTIS; 
INIS; GPO Dep. 

HISPLT is a graphics postprocessor designed to plot time histo- 
ries for wave propagation codes. HISPLT is available for CRAY 
UNICOS, CRAY CTSS, VAX VMS computer systems, and a variety 
of UNIX workstations. The original HISPLT code employs a data- 
base structure that allows the program to be used without 
modification to process data generated by many wave propagation 
codes. HISPLT has recently been modified to process time histo- 
ries for the reactor safety analysis code, MELCOR. This report 
provides a complete set of input instructions for HISPLT and 
provides examples of the types of plotted output that can be gener- 
ated using HISPLT. 6 refs., 8 figs., 5 tabs. 


2610 (SAND-91-1835C) Using C++ as a_ scientific 
programming language. Peery, J.S. (Sandia National Labs., Albu- 
querque, NM (United States)); Budge, K.G.; Robinson, A.C.; 
Whitney, D. Sandia National Labs., Albuquerque, NM (United 
States). [1991]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF- 
9109276-6: Visions of supercomputing conference, Santa Fe, NM 
(United States), 23-27 Sep 1991). Order Number DE92002098. 
Source: OSTI; NTIS; GPO Dep. 

Large computational physics codes are increasing in complexity 
as customers demand improved physics packages and more flexi- 
ble algorithms and problem specifications. It is not uncommon for a 
code to exceed one hundred thousand lines of FORTRAN, and 
some codes are much larger. This poses a considerable challenge 
for program management. The Computational Physics Research 
and Development Division at Sandia National Laboratories is ag- 
gressively pursuing C++ as the language of choice for new coding 
efforts. We feel that we cannot meet the stringent customer 
requirements and delivery schedules we now face with either FOR- 
TRAN77 or Fortran-90. 8 refs., 3 tabs. 


2611 (SAND-91-2039C) Improved selection in totally 
monotone arrays. Mansour, Y. (Harvard Univ., Cambridge, MA 
(United States). Aiken Computation Lab.); Park, J.K.; Schieber, B.; 
Sen, S. Sandia National Labs., Albuquerque, NM (United States). 
[1991]. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-911257—1: 11. 


Foundations of software technology and theoretical computer sci- 
ence, New Dehli (India), 17-19 Dec 1991). Order Number 
DE92000817. Source: OSTI; NTIS; GPO Dep. 

This paper's main result is an O((,/migm)(n ig n) + mig n)-time 
algorithm for computing the kth smallest entry in each row of an m 
x Nn totally monotone array. (A two-dimensional A = aji,j] is totally 
monotone if for all i; < ig andj, < j*, < afiy,jo] implies afis,j,}). For 
large values of k (in particular, for k=[n/2]), this algorithm is signifi- 
cantly faster than the O(k(m+n))-time algorithm for the same 
problem due to Kravets and Park. An immediate consequence of 
this result is an O(n?/* ig?n)-time algorithm for computing the kth 
nearest neighbor of each vertex of a convex n-gon. In addition to 
the main result, we also give an O(n Ig m)-time algorithm for com- 
puting an approximate median in each row of an m x n totally 
monotone array; this approximate median is an entry whose rank 
in its row lies between [n/4] and [3/4] — 1. 20 refs., 3 figs. 


2612 (SLAC-PUB-5622) Pipelines programming 
paradigms: Pretab plumbing. Boeheim, C. Stanford Linear Accel- 
erator Center, Menlo Park, CA (United States). Aug 1991. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9108178—-1: Solar heated-air 
cavity receiver (SHARE) 77, Chicago, IL (United States), 19-23 
Aug 1991). Order Number DE92002081. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Mastery of CMS Pipelines is a process of learning increasingly 
sophisticated tools and techniques that can be applied to your 
problem. This paper presents a compilation of techniques that can 
be used as a reference for solving similar problems 


2613 (SLAC-PUB-5656) The Scalable Coherent interface 
and related standards projects. Gustavson, D.B. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Sep 1991. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-9111103-1: Open Bus Sys- 
tems ‘91, Paris (France), 26-27 Nov 1991). Order Number 
DE92000937. Source: OSTI; NTIS; INIS; GPO Dep. 

The Scalable Coherent Interface (SCI) project (IEEE P1596) 
found a way to avoid the limits that are inherent in bus technology. 
SCI provides bus-like services by transmitting packets on a collec- 
tion of point-to-point unidirectional links. The SCI protocols support 
cache coherence in a distributed-shared-memory multiprocessor 
model, message passing, VO, and local-area-network-like commu- 
nication over fiber optic or wire links. VLSI circuits that operate 
parallel links at 1000 MByte/s and serial links at 1000 Mbit/s will be 
available early in 1992. Several ongoing SCl-related projects are 
applying the SCI technology to new areas or extending it to more 
difficut’ problems. P1596.1 defines the architecture of a bridge 
between SCI and VME; P1596.2 compatibly extends the cache co- 
herence mechanism for efficient operation with kiloprocessor 
systems; P1596.3 defines new low-voltage (about 0.25 V) differen- 
tial signals suitable for low power interfaces for CMOS or GaAs 
VLSI implementations of SCI; P1596.4 defines a high performance 
memory chip interface using these signals; P1596.5 defines data 
transfer formats for efficient interprocessor communication in het- 
erogeneous multiprocessor systems. This paper reports the current 
status of SCI, related standards, and new projects. 16 refs. 


2614 (TKK-T/SAL-A20) On the computation of the Nash 
bargaining solution with an energy management example. 
Ehtamo, H.; Ruusunen, J.; Haemaelaeinen, R.P. Helsinki Univ. of 
Technology, Otaniemi (Finland). Systems Analysis Lab. May 1987. 
17p. Order Number DE92715454. Source: OSTI; NTIS (US Sales 
Only). 

Computational methods for Nash bargaining problems are pre- 
sented. The Nash bargaining problem is dealt with in a Hilbert 
space setting as a constrained optimization problem. The feasible 
direction method is applied to find its solution. It is also shown that 
the Nash bargaining problem can be solved as a hierarchical deci- 
sion problem, where at the top level of the hierarchy a fixed point 
search algorithm is used to obtain the bargaining solution. This ap- 
proach is demonstrated by a computation of a cooperative energy 
management policy for N power plants. 


2615 (UCRL-JC—107437) A prototype functional language 
implementation for hierarchical-memory architectures. Wolski, 
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R.; Feo, J.; Cann, D. Lawrence Livermore National Lab., CA 
(United States). 5 Jun 1991. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-920114-1: 25. Hawaii international conference on system 
sciences, Kauai, H! (United States), 7-10 Jan 1992). Order Number 
DE91015140. Source: OSTI; NTIS; GPO Dep. 

The first implementation of Sisal was designed for general 
shared-memory architectures. Since then, we have optimized the 
system for vector and coherent-cache multiprocessors. Coherent- 
cache systems can be thought of as simple, two-level hierarchical 
memory systems, where the memory hierarchy is managed by the 
hardware. The compiler and run-time system for such an architec- 
ture needs to maintain data locality so that the processor caches 
are used as much as possible. In this paper, we extend the 
coherent-cache implementation to include explicit compiler and 
run-time contro! for medium-grain and coarse-grain hierarchical- 
memory architectures. We implemented the extended system on 
the BBN Butterfly using interleaved shared memory exclusively for 
the purposes of data sharing and exploiting the per-processor local 
memories. We give preliminary performance results for this ex- 
tended system. 10 refs., 7 figs. 


2616 (UCRL-JC—107875) A sendmaill.cf scheme for a large 
network. Darmohray, T.M. Lawrence Livermore National Lab., CA 
(United States). 14 Aug 1991. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9109304—1: 5. Large installation systems administration 
conference, San Diego, CA (United States), 30 Sep - 3 oct 1991). 
Order Number DE92001821. Source: OSTI; NTIS; GPO Dep. 

Like most large networked sites our users depend heavily on the 
electronic mail system for both internal and off-site communica- 
tions. Unfortunately the sendmail.cf file, which is used to control 
the behavior of the sendmail program, is somewhat cryptic and dif- 
ficult to decipher for the neophyte. So, on one hand you have a 
highly visible, frequently used utility, and on the other hand a not- 
so-easily acquired system administration forte. Here is the 


sendmail topology of our site, what premises we based it on, and 
the parts of the sendmail.cf files which support the topology. 


2617 (UCRL-JC—108196) What's driving Gigabit/sec chan- 
nels?. Rupert, P.R. Lawrence Livermore National Lab., CA (United 
States). Sep 1991. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9109230- 
6: SPIE meeting, Boston, MA (United States), 3-6 Sep 1991). 
Order Number DE92001898. Source: OSTI; NTIS; GPO Dep. 

This paper summarizes the rationale for the drive towards Giga- 
bitsec communications for individual users. A description is given 
of a resulting prototype LAN which will deliver this capability to 
each user. The prototype is being built for the Lawrence Livermore 
National Laboratory. It will be delivered this winter and should be 
available for users by the end of the first quarter of next year. 19 
refs., 8 figs. 


2618 (UCRL-JC—108326) Programming a real code in a 
functional language (part 1). Hendrickson, C.P. Lawrence Liver- 
more National Lab., CA (United States). 10 Sep 1991. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9109276-4: Visions of super- 
computing conference, Santa Fe, NM (United States), 23-27 Sep 
1991). Order Number DE92001895. Source: OSTI; NTIS; GPO 
Dep. 

For some, functional languages hold the promise of allowing 
ease of programming massively parallel computers that imperative 
languages such as Fortran and C do not offer. At LLNL, we have 
initiated a project to write the physics of a major production code in 
Sisal, a functional language developed at LLNL in collaboration 
with researchers throughout the world. We are investigating the ex- 
pressibility of Sisal, as well as its performance on a shared-memory 
multiprocessor, the Y-MP. An interesting aspect of the project is 
that Sisal modules can call Fortran modules, and are callable by 
them. This eliminates the rewriting of 80% of the production code 
that wou'd not benefit from parallel execution. Preliminary results 
indicate that the restrictive nature of the language does not cause 
problems in expressing the algorithms we have chosen. Some in- 
teresting aspects of programming in a mixed functional-imperative 
environment have surfaced, but can be managed. 8 refs. 


2619 (UCRL-JC—108350) Visual tools and languages: Di- 
rections for the ‘90s. Glinert, E.P. (Rensselaer Polytechnic Inst., 
Troy, NY (United States). Dept. of Computer Science); Blattner, 
M.M.; Frerking, C.J. Lawrence Livermore National Lab., CA (United 
States). [1991]. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9110268— 
1: 1991 IEEE workshop on visual languages, Kobe (Japan), 8-11 
Oct 1991). Order Number DE92001820. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We identify and discuss three domains where we believe that in- 
novative application of visual programming languages is likely to 
make a significant impact in the near term: concurrent computing, 
computer-based assistance for people with disabilities, and the 
multimedia/multimodal environments of tomorrow in which it will be 
possible to hear and physically interact with information as well as 
see it. 33 refs., 3 figs. 


2620 (WHC-EP-0418) CDFTBL: A statistical program for 
generating cumulative distribution functions from data: User's 
manual, Version 1.0. Eslinger, P.W. (Pacific Northwest Lab., Rich- 
land, WA (United States)). Westinghouse Hanford Co., Richland, 
WA (United States). Jun 1991. 117p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930 
;AC06-76RL01830. Order Number DE92002106. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This document describes the theory underlying the CDFTBL code 
and gives details for using the code. The CDFTBL code provides 
an automated tool for generating a statistical cumulative distribution 
function that describes a set of field data. The cumulative distribu- 
tion function is written in the form of a table of probabilities, which 
can be used in a Monte Carlo computer code. A a specific applica- 
tion, CDFTBL can be used to analyze field data collected for 
parameters required by the PORMC computer code. Section 2.0 
discusses the mathematical basis of the code. Section 3.0 dis- 
cusses the code structure. Section 4.0 describes the free-format 
input command language, while Section 5.0 describes in detail the 
commands to run the program. Section 6.0 provides example pro- 
gram runs, and Section 7.0 provides references. The Appendix 
provides a program source listing. 11 refs., 2 figs., 19 tabs. 


2621 (WHC-MR-0220) CHAIN.238DJ: A computer code for 
calculating “*Pu production, quality, and impurity levels in 
the ’Np transmutation chain. Jordheim, D.P. Westinghouse 
Hanford Co., Richland, WA (United States). Sep 1990. 111p. Spon- 
sored by USDOE, Washingten, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE92001829. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

Thesis submitted to Oregon State Univ., Corvallis, OR. 

The computer code CHAIN.238DJ calculates 7°°Pu production, 
plutonium quality, and °®Pu impurity levels in the chain of nuclides 
that results from neutron and photon irradiation of 2°7Np target 
material. The code contains methods for accounting for bumup de- 
pendent resonance and spatial self shielding and local fission 
neutron sources. The isotopic compositions of the chain are calcu- 
lated as a function of burnup and printed out for a user- specified 
cycle history of intermittent irradiation and decay periods. The code 
requires group fluxes, effective cross sections, half lives, initial nu- 
clide amounts, C-factors, and irradiation/decay cycle information as 
input. The code is small, quick, and easy to use. Its input file is 
only slightly more than one page long and is easy to set up. The 
code can be adapted to run on almost any computer, the main 
concern being the number of digits of accuracy kept in the repre- 
sentation of FORTRAN real variables. When used properly, the 
CHAIN.238DJ code accurately calculates isotopic compositions in 
the 2°7Np transmutation chain. 72 figs., 11 tabs. 


2622 (Y/CM-0268) Choosing and implementing a com- 
puter system for plant lubrication: Nine steps to success. 
Nook, J.C. Oak Ridge Y-12 Plant, TN (United States). 3 Apr 1991. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840S21400. Order Number DE92002532. Source: 
OSTI; NTIS; GPO Dep. 

Rapid advances in computer software offer may opportunities for 
increasing efficiency and productivity; however, choosing the right 
software package and achieving its full potential can be a challeng- 
ing task. Lubrication engineers faced with the selection and 
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implementation of a computer system will find that they can in- 
crease their chance of success when they follow the nine steps 
outlined in this paper. These steps provide a solid framework for 
managing the project through its full life-cycle from initial concep- 
tion until final retirement of the system. Lubrication Departments 
that already have computer systems in place can also benefit from 
these steps by picking up at the corresponding point in the sys- 
tem’s life and following the remaining steps. 


9903 Information Handling 


Refer also to citation(s) 775, 776, 1377, 1385, 1453, 1662, 1892, 
1910, 1916, 2333, 2606 


2623 (CONF-9105153-, pp. 49-58) Semantic networks and 
the building of a unique environmental thesaurus (It's not just 
for searching anymore!). Clayton, D.C. USDOE Office of Scien- 
tific and Technical Information, Oak Ridge, TN (United States). 
1991. From Infotech '91; Oak Ridge, TN (United States); 22-23 
May 1991. In INFOTECH ’91: DOE Technical Information (T]) 
Meeting. 153p. Order Number DE91018074. Source: OSTI; NTIS. 

Thesaurus concepts are seeing new life in semantic networks, 
cognitive models, and other structures for managing knowledge 
within specific subject areas. A unique environmental thesaurus 
has been constructed using standard thesauri concepts but with in- 
novative links to established cognitive models within the subject 
area, e.g. the MORT (Management Oversight and Risk Tree) Dia- 
gram and INPO (institute of Nuclear Power Operations) Categories 
for root cause analysis of system failures. 


2624 (ETDE-mf-2727200) Specialized Information Pro- 


gram of the Federal Government 1990-1994. Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany). Mar 1991 210p. 
(In German). Order Number DE92727200. Source: OSTI; NTIS 
(US Sales Only). 

The Specialized Information Program is intended to strengthen 
the competitive position of the Federal Republic of Germany as a 


provider of specialized scientific information on the international 
market. Federal Germany has a number of national specialized sci- 
entific information centers and supraregional information centers in 
science, engineering, arts and social sciences, life sciences, envi- 
ronmental and economic sciences. Specialized information from 
othercountries can be accessed via international data networks. 
The brochure presents the Specialized Information Program and 
describes the specialized information centers and their activities. 
(BWI). 


2625 (FASAC-TAR-92001713) The Soviet applied intorma- 
tion sciences in a time of change: FASAC Integration Report 
3. Bengston, J.; Cronin, R.R.; Davidson, R.B. Science Applications 
International Corp., McLean, VA (United States). Jul 1991. 96p. 
Source: OSTI; Science Applications International Corp., 1710 
Goodridge Drive, P.O. Box 1303, McLean, VA 22102. 

The Foreign Applied Sciences Assessment Center (FASAC) con- 
ducts reviews of selected areas of foreign basic and applied 
science by US scientists who are technically expert and active in 
the fields reviewed. Several of the FASAC assessments of Soviet 
science have involved various aspects of the information sciences, 
including enabling technologies and applications, as well as the 
core information sciences. This report draws upon those FASAC 
assessment reports, the expert judgment of some of the authors of 
those reports, and other public sources to characterize the current 
state of the information sciences in the Soviet Union and the ef- 
fects of information science capabilities upon other areas of Soviet 
science and technology. This report also provides estimates of the 
likely effect of the political and social reforms underway in the So- 
viet Union on future Soviet progress in the information sciences 
and, at a more general level, in science and technology. 41 refs., 7 
tabs. 


2626 (IAEA-TECDOC-626) Safety related terms for 
advanced nuclear plants. International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1991. 23p. Order Number DE92605720. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The terms considered in this document are in widespread current 
use without a universal consensus as to their meaning. Other 


safety related terms are already defined in national or international 
codes and standards as well as in IAEA's Nuclear Safety Stan- 
dards Series. Most of the terms in those codes and standards 
have been defined and used for regulatory purposes, generally for 
application to present reactor designs. There is no intention to du- 
plicate the description of such regulatory terms here, but only to 
clarify the terms used for advanced nuclear plants. The following 
terms are described in this paper: Inherent safety characteristics, 
passive component, active component, passive systems, active 
system, fail-safe, grace period, foolproof, fault-/error-tolerant, sim- 
plified safety system, transparent safety. 


2627 (IVO-B-02/91) Hypermedia-based information sys- 
tem and their applications in business and industry. Eklund, J. 
Imatran Voima Oy (IVO), Helsinki (Finland). Feb 1991. 50p. (in 
Finnish). Order Number DE92715503. Source: OSTI; NTIS (US 
Sales Only). 

The main application areas of hypermedia are business presen- 
tations, information retrieval and education and training. Typical 
business presentations are information kiosks in trade shows and 
interactive sales demonstrations. The main advantage of using 
hypermedia in these applications is the effectiveness of presenta- 
tions. Electronic brochures have been used to replace paper-based 
brochures, and the results have been very promising. Examples of 
hypermedia-based information retrieval are electronic technical 
manuals and maintenance guides. They have been compared to 
paper-based documentation, and it has been concluded that for ex- 
ample in trouble-shdoting applications, use of electronic manuals is 
very beneficial. The main advantages of electronic manuals are ef- 
ficient information search and retrieval, and possibility to use highly 
descriptive information such as motion video and animation. 
Hypermedia-based training system is used interactively. Training 
material can be very versatile, especially interactive video technol- 
ogy has proved to be very advantageous in training applications. 
Therefore, training systems that use interactive videodisc are very 
widely used in USA and Japan. The report discusses the basics of 
hypermedia, hardware and software tools available for development 
of hypermedia systems, and several other aspects of hypermedia 
projects. It also presents some ideas of hypermedia applications in 
business and industry. The main emphasis of the report is on hy- 
permedia tools and applications, and therefore it is intended to be 
used as an instrument, when starting hypermedia projects. 


2628 (PNL-SA-20071) Making the audit work for you. 
Wilczynski, E.J. Pacific Northwest Lab., Richland, WA (United 
States). Oct 1991. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9110275—1-Vugraphs: Environmental auditing conference, Seattle, 
WA (United States), 22-23 Oct 1991). Order Number DE92002721. 
Source: OSTI; NTIS; INIS; GPO Dep. 

These slides presented at an Environmental Auditing Conference, 
focus on one aspect of environmental auditing: its important role in 
the even broader practice of Environmental Management. The use 
of audits by the Department of Energy will be examined within the 
context of sound environmental management to illustrate the deli- 
cate practice of “Making the Audit Work for You.” A summary of the 
main points to be covered follows. (1) Brief description of DOE 
Environmental Audit process; disciplines covered, DOE Orders re- 
viewed, management/operations evaluated. (2) Brief discussion of 
DOE/Secretary Watkin's Tiger Team initiative as the cornerstone of 
his plan to strengthen the Department's Environment, Safety, and 
Health (ESH) programs. (3) Examples given of the types of find- 
ings presented in each of these areas, along with brief examples of 
root causes, lessons learned, trends, and noteworthy practices. (4) 
Discussion of the relationships between environmental audits, 
safety and health assessments, and management and organiza- 
tion assessments. (5) Discussion of Environmental Auditing/ 
Assessment and its recurring role in the Environmental Manage- 
ment continuum. (6) DOE is cited as an example of an 
organization that uses audits as a powerful environmental manage- 
ment tool to help achieve its objectives and multiple goals. 


9904 Law 


Refer also to citation(s) 404 
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2629 (INIS-XN-346) Decree-Law No. 376/90 giving ENU 
the statute of a limited company. Portugal. 30 Nov 1990 4p. (in 
Portuguese). Order Number DE92605714. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Published in Diario da Republica, no 277, pp. 4941-4944. 

This Decree-Law modifies the legal status of the Empresa Na- 
cional de Uranio (ENU), created by Decree No. 66/77 of 6 May 
1990, into a limited liability company. 
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Feasibility of using the comparator method with k, factors in INAA, 
17:1224 (IA;CS;in Czech) 

Gamma-spectrometry in IEC documents, 17:1611 (IA;CS;In Slovak) 

INAA of a new reference material, the IAEA 155 "whey powder’, 
17:1226 (IA;CS;In Czech) 

Information on a new radiochemical laboratory of the Institute of 
Mineral Raw Materials in Kutna Hora, 17:2575 (IA;CS;In Czech) 

Instrumental neutron activation analysis of selected iron objects 
from the Premyslide era, 17:1223 (IA;CS;ln Czech) 

Investigation of the effect of geometry of the tundish on steel flow 
by means of radiotracers, 17:408 (IA;CS;In Czech) 

Investigation of the leaching of elements from power plant light 
ashes by neutron activation analysis and atomic absorption 
spectrometry, 17:1229 (IA;CS;In Czech) 

Monitoring of the manufacture of active semiconductor compo- 
nents, 17:1211 (IA;CS;In Czech) 

New possibilities of spectrometer calibration by using the '°Gd, 
145Sm, 2°'T| and '5*Eu radionuclides, 17:1610 (IA;CS;In Czech) 

Optimization of the RNAA method for the determination of vana- 
dium in biological material, 17:1219 (IA;CS;In Czech) 

Present trends in instrumental ultratrace analysis, 
(IA;CS;In Czech) 

Results of measurement of natural radioactivity of North- 
Bohemian coal, 17:51 (IA;CS;In Czech) 

Semiconductor detectors for XRF analysis, 17:1616 (IA;CS;In 
Czech) 

Some problems in the application of nuclear data to the determi- 
nation of natural radionuclides, particularly °2°Ra, in building 
materials, 17:1739 (IA;CS;In Czech) 

Tentative evaluation of results of XRF of early medieval bronze 
mountings from the Czechoslovak territory, 17:1233 (IA;CS;In 
Czech) 

The "RFA” program for personal computers designed for the eval- 
uation of X-ray fluorescence spectra and for the calculation of 
component contents in bronze type alloys, 17:1236 (IA;CS;In 
Czech) 

The "SPDEMOS” PC program for the evaluation of gamma spec- 
tra, 17:1612 (IA;CS;In Czech) 

The GR-820 aerial spectrometer, 17:1613 (IA:;CS;lIn Czech) 

The spectrometric system of a whole-body counter, 17:1614 
(IA;CS;In Czech) 

The Spectrum Master 919 and 92X gamma-spectrometric sys- 
tems by ORTEC, 17:1609 (IA;CS;In Slovak) 

Very accurate methods for selected elements by NAA and column 
chromatography, 17:1210 (IA;CS) 

Whole-body monitors - profilographs for radionuclide retention ex- 
amination of diffuse skeleton affections, combined with a 
simultaneous monitoring of the distribution of the radiopharma- 
ceutical, 17:1608 (IA:CS;in Czech) 


Ceskoslovenska Vedeckotechnicka 
(Czechoslovakia). Dum Techniky 
Calculation of unsteady-state hydraulic regimes in centralized heat 
supply feeders by means of the NESTAC program, 17:614 

(IA;CS;In Slovak) 

Complex preparation of the construction of large heat feeders and 
experience therein, 17:719 (IA;CS;In Czech) 

Experience gained while solving the problem of the deteriorating 
function of heaters of the Bohunice nuclear power plant - Trnava 
heat feeder, 17:615 (IA;CS;In Slovak) 

National conference on centralized heat supply from heat feeders 
in selected localities, 17:1399 (I;CS;In Slovak, Czech) 

Substitution of a real centralized heat supply system with a ficti- 
tious system, 17:1401 (IA;CS;In Slovak) 

Thermal work accumulation into the circulation systems of central- 
ized heat supply of the towns of Kosice and Presov, 17:1400 
(IA;CS;in Slovak) 
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Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Electri- 
cal Machines and Power Electronics 
Power performance testing of a 750 kW wind turbine at Stora 
Risholmen, Goeteborg, 17:555 (R;SE;in Swedish) 


Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Electro- 
magnetic Field Theory and Plasma Physics 
Impurity effects on n-mode stability and transport, 17:2403 (R;SE) 
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Chem Systems, Inc., Tarrytown, NY (United States) 

Liquid phase methanol LaPorte process development unit: Modifi- 
cation. operation. and support studies: Task 2.0. Run E-5. gas 
hold-up and equipment evaluation studies, 17:34 (R:US) 

Chicago Univ., IL (United States) 

Theoretical high energy physics research at the University of 
Chicago: Tasks A, B, C, D, and J: Progress report, October 1, 
1990—September 30, 1991, 17:2039 (R:US) 

City Coll., New York, NY (United States). Office of Research Ad- 
ministration 

Steam pretreatment for coal liquefaction: Second quarterly report, 
1 January 1991-31 March 1991, 17:35 (R;US) 

Steam pretreatment for coal liquefaction: First quarterly report, 26 
September 1990-31 December 1990, 17:36 (R;US) 

Clarkson Univ., Potsdam, NY (United States). Dept. of Chemistry 

The production of sulfate particles through the radiolytic oxidation 
of sulfur dioxide, 17:1366 (R:US) 

Clemson Univ., SC (United States). Dept. of Biological Sciences 

The magnesium chelation step in chlorophyll biosynthesis: 
Progress report, 17:1814 (R;US) 

Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de 
Physique Corpusculaire 

Light fragment production at small angles in Ar + Nucleus colli- 
sions with the Diogene detector. Comparison with theoric 
models, 17:2147 (R:FR:In French) 

Realisation of a ultra-high vacuum system and technique develop- 
ment of microscopical emitters preparation in silicium. First 
measurements of field emission current and field photoemis- 
sion, 17:1500 (R;FR;In French) 

Colorado School of Mines, Golden, CO (United States). Dept. of 
Chemical and Petroleum Refining Engineering 

Process and analytical studies of enhanced low severity 
co-processing using selective coal pretreatment: Quarterly tech- 
nical progress report, March—May 1991, 17:27 (R;US) 

Colorado State Univ., Fort Collins, CO (United States) 

Effects of vegetation on radon transport processes in soil: 
Progress report, 17:1726 (R;US) 

Colorado State Univ., Fort Collins, CO (United States). Solar En- 
ergy Applications Lab. 

Colorado State University program for developing, testing, evalu- 
ating and optimizing solar heating and cooling systems: Project 
status report for months of January—August 1991, 17:489 (R;US) 

Columbia Univ., Palisades, NY (United States). Lamont-Doherty 
Geological Observatory 

New York/New Jersey regional seismic network: Annual report for 

April 1989—March 1990: Volume 1, 17:1910 (R;US) 
Combustion Engineering, Inc., Windsor, CT (United States) 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 1, May—July 1989, 17:77 (R:US) 

Combustion characterization of beneficiated coal-based fuels: 
Quarterly report No. 2, August—-October 1989, 17:78 (R;US) 

Comissao Nacional de Energia Nuclear (CNEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Instalacoes e Materiais Nucleares 

SIDA - System for importation distribution and acquisition of ra- 

dioisotope - User manual, 17:393 (1;BR;In Portuguese) 
Comissao Nacional de Energia Nuclear (CNEN), Rio de Janeiro, 
RJ (Brazil). Dept. de Reatores 

Brazil-Argentina bilateral cooperation - Protocol 11. Nuclear safety 
and radiation protection. Visit of CNEA engineers to Brazil, 
17:681 (R;BR;In Portuguese) 

Commission of the European Communities, Abingdon (UK). 
JET Joint Undertaking 

First results from the JET Time of Flight Neutral Particle Analyser, 
17:2477 (R;GB) 

Commission of the European Communities, Brussels (Belgium) 

Water cooled reactor technology: Safety research abstracts no. 1: 
Information on research in progress, 17:599 (R;XA) 

Commission of the European Communities, Luxembourg (Lux- 
embourg) 

Actinide colloid generation in groundwater, 17:299 (R;FR) 

An evaluation of the resistivity anisotropy of the clays at the Down 
Ampney fault research site, 17:291 (R;FR) 

Characterization and complexation of humic acids, 17:297 (R;FR) 


Chioride. bromide and iodide distributions in Locn Lomone sea 
ment interstitial water. 17:292 (R:FR 

Derivation of weighting factors for cost and radiologica! impact for 
use in comparison of waste management methods. 17:300 (R:FR) 

Evaluation and development of hydrogeological and geochemical 
investigation methods for aquifers of low permeability. 17:289 
(R:FR) 

Fracture mapping in clays, using gas geochemistry: background 
design of a mobile laboratory, and surveys in England and Italy, 
17:294 (R:FR) 

Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems. 17:296 (R:FR) 

Lessons learned from accident simulation exercises and their im- 
plications for operation of the IPSN Centre Technique de Crise. 
17:777 (RA:FR:In French) 

METEOTEL, 17:778 (RA:FR:in French) 

Methods and means used by the SPT for evaluating accidental re- 
lease consequences, 17:776 (RA:FR:in French) 

Migration of uranium daughter radionuclides in natural sediments, 
17:298 (R:FR) 

Natural decay series radionuclide studies at the Needle's Eye nat- 
ural analogue site, 17:290 (R;FR) 

Pacoma: Performance assessment of the confinement of 
medium-active and alpha-bearing wastes Assessment of dis- 
posal in a clay formation in the United Kingdom. 17:293 (R:FR) 

Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental 
release to the atmosphere from a nuclear installation. V. 1: De- 
cision aids to offsite emergency management. 17:775 (R:XE) 

Quality assurance in the management of radioactive waste in the 
European Community, 17:288 (R:FR) 

Reconnaissance geophysics to locate major faults in clays, 17:301 
(R;FR) 

Safety evaluation of geological disposal concepts for low and 
medium-level wastes in rock-salt (Pacoma project), 17:295 
(R:FR) 

Summary report of the University of Manchester involvement in 
the Chemval project, 17:302 (R;FR) 

Contederated Tribes of the Warm Springs Reservation of Ore- 
gon, OR (United States) 

Hood River Production Master Plan, 17:465 (R:US) 

Hood River Production Master Plan: Appendices, 1991, 17:466 
(R;US) 

Connecticut Univ., Storrs, CT (United States). Dept. of Physics 

Atomic processes in high temperature plasmas: Final report, 
17:1946 (R;US) 

Consolidation Coal Co., Library, PA (United States) 

Coal liquefaction process streams characterization and evaluation: 
Quarterly technical progress report, October 1-December 31, 
1990, 17:33 (R:US) 

Copenhagen Univ. (Denmark). H.C. Oersted Inst. 

Nonlinear gain suppression in semiconductor lasers due to carrier 
heating, 17:1153 (R;DK) 

The internal strain parameter of indium antimonide, 17:1152 (R;DK) 

Copenhagen Univ. (Denmark). Inst. of Petrology 

Temperature-time variations in sediments from the central trough 
area and the Danish subbasin evaluated by fission-track studies 
of cuttings from selected drill holes, 17:107 (R;DK) 

Cornell Univ., Ithaca, NY (United States) 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, April 
1, 1991—June 30, 1991, 17:72 (R;US) 

The relaxation of the second moments in rapid shear flows of 
smooth disks, 17:1972 (R;US) 

[Defect studies in Ill-V thin film semiconductors]: Progress report, 
1990-1991, 17:1147 (R;US) 

Cornell Univ., Ithaca, NY (United States). Sibley School of Me- 
chanical and Aerospace Engineering 

Scale-up of circulating fluidized bed coal combustors: Twelfth and 
last quarter technical progress report, June 1, 1991—August 31, 
1991, 17:79 (R;US) 

Cowiconsult Raadgivende Ingenioerer A/S, Virum (Denmark) 

Production of straw pellet at Oelgod Green pellet-factory: Pilot 
project, 17:423 (1;DK;in Danish) 
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Cyberoptics Corp.. Minneapolis. MN (United States) 
Integrated system for missile aetection and discrimination: Final 
report. 17:1674 (R:US: 
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Danmarks Ingenioerakademi, Lyngby (Denmark). Elektroafdelin- 
en 

Evasion of batteries as short term storage units for windmill pro- 
duction in isolated systems, 17:547 (|l:DK:In Danish) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Afd. for Elek- 
trofysik 

The spontaneous potential tool. 17:101 (R:DK) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik 
Characterization of coal by pyrolysis. 17:42 (1:DK:in Danish) 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). inst. for Min- 
eralindustri 

Mineral formation in waste products, 17:1752 (1:DK:In Danish) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for En- 
ergiteknik 

Pyrolysis and gasification of straw: Partial report 4. Experiments 
and calculations in connection with an investigation of straw py- 
rolysis and gasification conditions. 17:420 (R:DK:In Danish) 

Pyrolysis and gasification of straw: Partial report 3. Heat transport 
in straw, 17:421 (R:DK;in Danish) 

Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Varmeisolering 

Air to water heat exchangers for solar collectors situated on roofs, 
17:491 (R:DK:in Danish) 

Dansk Teknisk Oplysningstjeneste, Copenhagen (Denmark) 

Preliminary investigation of the market for Danish solar collectors 
in Western Germany, 17:476 (1;DK;In Danish) 

Preliminary investigation of the market for Danish solar collectors 
in Western Germany: Supplement A. Public system of subsi- 
dies, 17:477 (1;:DK:in Danish) 

Preliminary investigation of the market for Danish solar collectors 
in Western Germany: Supplement B. Brochures, 17:478 
(I;DK;In Danish) 

Dansk Teknologisk Inst., Taastrup (Denmark). Auto- og Mo- 
torteknik 

Report from a conference on use of natural gas for vehicles, 
17:1012 (1:DK;In Danish) 

Dansk Teknologisk Inst., Taastrup (Denmark). Miljoeteknik 

Gasification in shaft furnaces with a view to cogeneration of heat 
and power: Partial report 3: Catalytic cracking of tar in synthe- 
sis gas. Divided flow experiments with hydrocracking catalysts, 
17:461 (1;DK;In Danish) 

Danwin A/S, Helsingoer (Denmark) 

Loads for wind turbines in inhomogeneous terrain: Measurement 

report, 17:551 (R;DK) 
Daresbury Lab. (United Kingdom) 

Daresbury 1990/91, 17:1439 (1;GB) 

Nuclear physics: appendix to the Daresbury annual report 
1990/91, 17:2142 (1;GB) 

Synchrotron radiation: appendix to the Daresbury annual report 
1990/91, 17:1429 (I:GB) 

Dartmouth Coll., Hanover, NH (United States) 

Excitons in semiconducting superlattices, quantum wells, and 
ternary alloys: Progress report, September 15, 1990- 
September 14, 1991, 17:1148 (R;US) 

Delaware Univ., Newark, DE (United States) 

[Plant growth with limited water], 17:1812 (R;US) 

Department of Energy, Washington, DC (United States). Assis- 
tant Secretary for Nuclear Energy 

TAP 1, Training Program Manual, 17:370 (R;US) 

TAP 2, Performance-Based Training Manual, 17:371 (R;US) 

TAP 3, Training Program Support Manual, 17:372 (R;US) 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. 
(DLR), Koein (Germany) 

Experimental and theoretical investigations on the particle lag of 
particles under the influence of large velocity gradients in com- 
pressible flow, 17:1392 (R;DE;in German) 


Deutsches Elektronen-Synchrotron (DESY), Hamburg (Germany) 
~ decays - An experimental review. 17:1986 (R:DE) 

A parametrization of «7(+'p) above the resonance region for Q* 
> 0. 17:2034 (R:DE) 

Blockspin and multigrid for staggered fermions in non-abelian 
gauge fields. 17:2081 (R:DE) 

Branching ratios and CP asymmetries in the decay B — VV, 
17:2036 (R:DE) 

First evidence of X, production in B meson decays, 17:1987 (R:DE) 

Heavy quark production in parton model and in QCD, 17:2033 
(R:DE) 

HERWIG - a Monte Carlo event generator for simulating hadron 
emission reactions with interfering gluons, 17:2030 (R:DE) 

Parametrization of parton distributions in the photon, 17:2035 
(R:DE) 

Semilocal evolution of singlet structure function for GLAP and 
GLR equation. 17:2037 (R:DE) 

Small-x singlet structure functions from the nonlinear GLR equa- 
tion. 17:2032 (R:DE) 

Some topics in ep scattering at HERA. Pt. 2. Parton distributions 
in the photon. 17:2031 (R:DE) 

The measurement of D,* and D* meson decays into K**anti K*°, 
17:1985 (R:DE) 

Theory of multi-bunch feedback systems, 17:1581 (R;DE) 

DK-Teknik, Soeborg (Denmark) 

Combustion and firing characteristics of biomass fuels especially 
in relation to utilization as fuel in decentral cogeneration plants: 
Pilot project. 17:442 (1;DK:in Danish) 

Doty Scientific, Inc., Columbia, SC (United States) 

Microtube strip heat exchanger: First annual technical report con- 
tract year ending September 4, 1991, 17:1393 (R;US) 

Douglas United Nuclear, Inc., Richland, WA (United States) 

Annual report of operating experience pertinent to nuclear safety, 
CY-1970, 17:774 (R:US) 

Investigation of N Reactor scram of September 30, 1970, 17:773 
(R;US) 

Drexel Univ., Philadelphia, PA (United States). Dept. of Physics 

Non-accelerator particle physics: Progress report for period, 
February 15, 1991—September 15, 1991, 17:1994 (R;US) 

Driver (W.B.), Greenville, TX (United States) 

Assist in development of flexible drill pipe: Final report, 17:114 
(R;US) 

Du Pont de Nemours (E.I.) and Co., Aiken, SC (United States). 
Savannah River Lab. 

Mode of retention of gases in irradiated Li-Al alloy: 2, Reaction be- 

tween lithium tritide and aluminum, 17:1367 (R;US) 
Duke Univ., Durham, NC (United States) 

Triangle Universities Nuclear Laboratory: Progress report, TUNL 

XXX, 1 September 1990-31 August 1991, 17:2136 (R;US) 
Duke Univ., Durham, NC (United States). Dept. of Chemistry 

Basic properties of coals and other solids: Annual report No. 2, 

September 1, 1990—August 30, 1991, 17:49 (R;US) 
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Eastern Washington Univ., Cheney, WA (United States). Upper 
Columbia United Tribes Fisheries Center 

Lake Roosevelt fisheries monitoring program: Annual report 1990, 
17:1772 (R;US) 

Lake Roosevelt fisheries monitoring program: Appendices: An- 
nual report 1990, 17:1773 (R;US) 

Ecole Centrale de Lyon, 69 - Ecully (France) 

Models for fluid flows with heat transfer in mixed convection, 
17:1394 (R;FR;In French) 

EG and G Energy Measurements, Inc., Las Vegas, NV (United 
States). Remote Sensing Lab. 

An aerial radiological survey of the Central Savannah River Site, 
Aiken, South Carolina: Survey date: February 1987, 17:1729 
(R;US) 

An aerial radiological survey of the Savannah River Site TNX facil- 
ity and surrounding area, Aiken, South Carolina: Date of survey: 
August 1986, 17:1730 (R;US) 
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EG and G Idaho, Inc., Idaho Falls, ID (United States) 

An electrical network analogous technique for measuring thermo- 
physical properties of conductive materials, 17:1150 (R;US) 

Criticality safety evaluation of Rocky Flats Plant one-gallon ship- 
ping containers, 17:1376 (R;US) 

Drinking Water Monitoring Program data report for primary and 
secondary drinking water standards, 17:1778 (R;US) 

Introduction of a new structural material for spent nuclear fuel 
transportation casks, 17:1375 (R;US) 

Pad A treatability study long-range project plan, 17:287 (R;US) 

Test plan for rapid transuranic monitoring of soil and air dusts by 


direct large-area alpha spectrometry and L-shell x-ray spec- 
trometry, 17:1731 (R;US) 


EG and G Mound Applied Technologies, Miamisburg, OH 

(United States) 

Quantitative nondestructive density determinations of very low- 
density carbon foams, 17:1158 (R;US) 

The dry heat exchanger calorimeter system, 17:1633 (R;US) 

The effect of yield strength on side-bonding upset welds, 17:1088 
(R;US) 

The large volume calorimeter for measuring the “pressure cooker” 
shipping container, 17:1634 (R;US) 

Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and TVKCIO, pyrotechnic blends, 17:1668 (R;US) 

EG and G Rocky Flats, Inc., Golden, CO (United States). Rocky 

Flats Plant 

A process for evaluation and state approval of an emergency 
response atmospheric dispersion model for Rocky Flats, Col- 
orado, 17:1711 (R;US) 

Meteorological conditions during the winter validation study at 
Rocky Flats, Colorado: An overview, 17:1712 (R;US) 

Microstructural and solidification cracking evaluation of electron 
beam welds in 304L, 17:1096 (R;US) 


Elsamprojekt A/S, Fredericia (Denmark) 
Investigation of an older deposit of fly ash from coal combustion, 
17:65 (1;DK;in Danish) 


Energistyrelsen, Copenhagen (Denmark) 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills, 17:541 (1;DK;In Danish) 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills. Supplement, 17:542 (1;DK;In Danish) 

Energy and Environmental Research Corp., Irvine, CA (United 
States) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 4, April 1i-June 30, 1991, 17:569 (R;US) 

Utilization of coal-water fuels in fire-tube boilers: Technical progress 
report, January 1, 1991—March 31, 1991, 17:560 (R;US) 

Utilization of coal-water fuels in fire-tube boilers: Technical 
progress report, April 1, 1991—June 30, 1991, 17:561 (R;US) 

Environmental Evaluation Group, Albuquerque, NM (United 
States) 
Status of the WIPP Project, 17:272 (R;US) 
Environmental Research Unit, Dublin (Ireland) 

Radon in buildings, 17:1698 (I;IE) 

Environmental Science Associates, San Francisco, CA (United 
States) 

1989 vegetation studies at Yucca Mountain, Nye County, Nevada, 
17:1758 (R;US) 

EQE international (United States). Engineering and Design Div. 

Structural concepts and details for seismic design, 17:741 (R;US) 

ESA, Inc., San Francisco, CA (United States). Planning and En- 
vironmental Services Dept. 

Inventory of past DOE land disturbance, Yucca Mountain, Nevada, 
and estimated general reclamation costs: Impact assistance re- 
port, 17:1757 (R;US) 

Eschweller Bergwerks-Verein AG, Herzogenrath (Germany) 

Further development and in-situ testing of remote control systems 
for the detection of critical rock stresses in standing coal faces 
(main phase). Final report, 17:69 (1;DE;In German) 
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Fermi National Accelerator Lab., Batavia, IL (United States) 

A measurement of the pp total cross section at \/s = 1800 GeV, 
17:1492 (R;US) 

B-physics at CDF and prospects for the next run, 17:2000 (R;US) 

Design and performance of liquid hydrogen target systems for the 
Fermilab Fixed Target Program, 17:1544 (R;US) 

High energy physics experiment triggers and the trustworthiness 
of software, 17:1596 (R;US) 

Inclusive jet cross sections and jet shapes at CDF, 17:1998 (R;US) 

Magnetic characteristics of the DO detector, 17:1595 (R;US) 

Measurement of the ratio of the real to the imaginary part of the 
forward nuclear amplitude for pp elastic scattering at \/s = 1.8 
TeV, 17:2002 (R;US) 

Prospects of physics at CDF with the SVX, 17:1997 (R;US) 

Recent results from the E665 muon scattering experiment at Fer- 
milab, 17:2001 (R;US) 

Search for W’ and Z' at CDF, 17:1999 (R;US) 

The dijet mass and angular distributions at CDF, 17:1996 (R;US) 

Top physics at CDF, 17:1995 (R;US) 

Finnish Pulp and Paper Research Inst., Espoo (Finland) 

Characterization of kraft black liquor with respect to evaporation 
and combustion, 17:977 (R;Fl) 

Development of measurement analytics and retention control in 
the paper machine wet end: PAMIRE-project, 17:975 (R;Fl;in 
Finnish) 

Effects of pulpstone grits in wood grinding, 17:1151 (R;Fl) 

Gas fired |R-drying of paper: Final report, 17:976 (R;Fl;In Finnish) 

Raina-seminar 1989: Energy efficient paper production, 17:973 
(R;Fl;In Finnish) 

Raina-seminar 1990: Energy efficient paper production, 17:974 
(R;Fl;In Finnish) 

SULA Energy-economical production of steels and metals, 17:987 
(R;Fl;in English, Finnish) 

Fleming (W.S.) and Associates, Inc., Syracuse, NY (United States) 

Monitoring and evaluation of replacing low-efficiency air condition- 
ers with high-efficiency air conditioners in single-family detached 
houses in Austin, Texas, 17:954 (R;US) 

Florida State Univ., Tallahassee, FL (United States) 

Research in theoretical physics: Technical progress report, March 
1, 1989—Present, 17:2189 (R;US) 

Florida State Univ., Tallahassee, FL (United States). Dept. of Bi- 
ological Science 

Physiological and phylogenetic study of microbes from geochemi- 
cally and hydrogeologically diverse subsurface environments: 
Interim technical report, April 1, 1991—November 1, 1991, 
17:1848 (R;US) 

Florida Univ., Gainesville, FL (United States) 
DOE/NE robotics for advanced reactors: Bimonthly progress re- 
port, August-September 1991, 17:1374 (R;US) 
Folkeenergi paa Sydhavsoeerne, Holeby (Denmark) 
Energy for the people on Sydhavsoeerne-, 17:916 (1;DK;In Danish) 
Forschungszentrum Juelich GmbH (Germany). Inst. fuer 
Chemische Technologie 

Pilot experiments on the incineration of waste with pure oxygen, 
17:995 (R;DE;In German) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer Fes- 
tkoerpertorschung 

The investigation of radiation induced defects in MgO, 17:1131 
(R;DE;in German) 

Tritium in metals, 17:1070 (R;DE) 

Forschungszentrum Juelich GmbH (Germany). Inst. fuer Kern- 
physik 

Production of neutral pions below the nucleon-nucleon threshold 
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(R;DE;In German) 

Simulation and correction of the closed orbit in the cooler syn- 
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Forschungszentrum Juelich GmbH (Germany). Inst. fuer Sicher- 
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(R;DE;in German) 





ERA Vol. 17, No. 1 407 





Fraunhofer-institut fuer Zerstoerungstreie Pruefvertahren, 
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(R;US) 


Sandia National Labs., Livermore, CA (United States) 


Solar concentrator development in the United States, 17:493 (R;US) 


Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 


Agricultura Luiz de Queiroz 

Sterilizing effects and lethal effects of gamma radiation on different 
phases of life cycle of the sitotroga cerealella (Olivier) in rice 
and maize, 17:1862 (I;BR;In Portuguese) 


Sao Paulo Univ., Ribeirao Preto, SP (Brazil). Faculdade de 


Filosofia, Ciencias e Letras 
Anticorrosion protection of carbon steel by electrodeposition of 
niobium in melted fluorides, 17:1045 (1;BR;In Portuguese) 
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Correlations between electrochemical and spectrochemical pa- 
rameters of ruthenium sulfoxides series with N-heterocyclic, 
17:1258 (|;:BR:In Portuguese) 

Determination of uranium traces in rocks by chronocoulometry 
technique, 17:1202 (|:BR;in Portuguese) 

Development of a chronocoulometric method for uranium traces 
determination with basis on nitrate catalytic reduction, 17:1204 
(1;BR;In Portuguese) 

Electrochemical behavior of mononuclear and binuclear 
compounds from ruthenium amines and cyanoferrates with 4,4’- 
dithiodipyridine, 17:1261 (I:BR;In Portuguese) 

Electrochemistry of ruthenium acetate trigonal cluster with 
dimethylsulfoxide and pyridine, 17:1259 (|;BR:in Portuguese) 

Insertion of lithium in Nb2Os, 17:1257 (1;:BR;In Portuguese) 

Modification of titanium oxide membranes by Pt electrodeposition, 
17:1113 (1;BR;In Spanish) 

Spectroelectrochemical and cyclic voltametry of polynuclear com- 
plexes and ruthenium (Il) tris(bipyrazine) with peripheric 
ruthenium-edta clusters, 17:1260 (I;BR;In Portuguese) 

Uranyl determination using pyridylazoresorcinol as complexing ac- 
tive by adsorb voltametry technique with cathodic redissolution, 
17:1203 (1;BR;in Portuguese) 

Sao Paulo Univ., Sao Carlos, SP (Brazil). inst. de Fisica e Quimica 

Characterization of nitride formation in NbTi-50% weight alloy by 
x-ray diffraction, 17:1043 (1;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). Faculdade de Ciencias Farmaceuti- 
cas 

Gamma radiation effects on some nutritional and physico- 
chemical characteristics of stored beans (Phaseolus vulgaris 
L.), 17:1853 (1;BR;In Portuguese) ' 

Sao Paulo Univ., SP (Brazil). Inst. de Fisica 

An detailed study on background radiation, 17:1598:(R;BR;In Por- 
tuguese) 

Anomalous magnetic momentum in 3D space-time and self inter- 
acting anyons, 17:2101 (R;BR) 

Microscopic theory of the total reaction cross section and applica- 
tion to stable and exotic nuclei, 17:2198 (R;BR) 

Sao Paulo Univ., SP (Brazil). Inst. de Geociencias 

Geochronologic study of polycyclic rocks from Sao Vicente com- 
plex in anticlinorium of Caico and Fiorania - RN, Brazil, 17:1176 
(I;BR;In Portuguese) 

Potentiality of Rb-Sr method for dating the argillous sedimentary 
rocks, 17:1177 (1;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). Inst. de Quimica 


Science Applications International Corp., Oak Ridge, TN (United 
States) 

Initial Site Characterization for Underground Storage Tank 
2081-U, Building 9212, Oak Ridge Y-12 Plant, Oak Ridge. Ten- 
nessee, 17:1767 (R:US) 

Science Applications International Corp., San Diego, CA (United 
States) 

Soviet satellite communications science and technology, 17:1377 
(R:US) 

Scottish Nuclear Ltd., Glasgow (United Kingdom) 

Annual report and accounts 1990/91, 17:2573 (1:GB) 

Service Central de Protection contre les Rayonnements lon- 
isants, 78 - Le Vesinet (France) 

Monthly results of measurements, January 1991, 
(R:FR;In French) 

Monthly results of measurements, December 1990, with supple- 
ment related to 1990 last quarter, 17:1715 (R;FR:In French) 

Siempelkamp Giesserei GmbH und Co., Krefeld (Germany) 

Further research on melting activated and contaminated materials 
from the decommissioning of nuclear installations for the final 
storage. Final report, 17:309 (1;DE;In German) 
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17:1714 


1,2-naphthoquinone-2-thiosemicarbazonates of metals, 17:1337 
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12. Ukrainian Republic conference on inorganic chemistry. V.1: 
Summaries of reports, 17:1262 (|;SU) 

Account of correlation effects in ion-molecular complexes, 17:1961 
(IA;SU;In Russian) 

Analysis of binding energy in ion-molecular complexes, 17:1327 
(IA;SU;In Russian) 

Carboxylic complexes of metals with crown-ethers, 17:1330 
(IA;SU;In Russian) 

Chemical problems of high-temperature superconducting materi- 
als, 17:1264 (IA;SU;In Russian) 

Chromium (3) and cobalt (3) iodide complexes with tetraaza- : 
macrocyclic ligands: pecularities of electronic structure, 17:1331 
(IA;SU;In Russian) 

Complex refractory carbides and new cast materiais with carbide 
hardening, 17:1123 (IA;SU;In Russian) 

Complexes of hydroxyethylidenediphosphonic acid (HEDP) with 
iron and boron, 17:1342 (IA;SU;In Russian) 

Complexes of vanadium, copper, cobalt, nickel on the surface of 


Electronic properties and reactivity of vanadium complexes of 
bipyridine and cyanometallates, 17:1253 (|;BR;In Portuguese) 
Some metals determination in beers by atomic emission spectrom- 

etry of induced argon plasma, 17:1175 (|;BR;In Portuguese) 

Spectroscopic and electrochemical study of polynuclear clusters 
from ruthenium acetate, 17:1251 (1;BR;ln Portuguese) 

Spectroscopic and electrochemical correlations in triangular ruthe- 
nium clusters containing N-heterocyclic ligands, 17:1252 
(|;BR;In Portuguese) 

Savannah River Ecology Lab., Alken, SC (United States) 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: Annual report, 
FY 1987-1988, 17:1762 (R;US) 

Saxon Technical Inst., Dresden (Germany). Inst. for Electro- 
chemistry and Physical Chemistry 

The catalytic decomposition of aqueous solutions of formic acid by 
the platinum metals, 4, 17:1357 (R;US) 

Science Applications International Corp., Idaho Falls, ID (United 
States). Waste Management Technology Div. 

An assessment of thermal destruction technologies for application 
to Department of Energy mixed wastes: Volume 1, Technology 
assessment, 17:275 (R;US) 

Science Applications international Corp., McLean, VA (United 
States) 

The Soviet applied information sciences in a time of change: 
FASAC Integration Report 3, 17:2625 (R;US) 

Science Applications International Corp., McLean, VA (United 
States). Foreign Applied Sciences Assessment Center 

Soviet precision timekeeping research and technology, 17:1652 
(R;US) 


acetylacetoniminoaerosil, 17:1339 (IA;SU;In Russian) 

Complexing and mesomorphism of melts of lithium and cesium 
propionates and butyrates, 17:1338 (IA;SU;in Russian) 

Coordination state of ions of rare earth and transition metals in 
carboxylate salt melts and glasses, 17:1335 (IA;SU;In Russian) 

Effect of basicily of ligands-substituents on reactivity of fluoroacid 
complexes of BF3L~ composition, 17:1308 (IA;SU;In Russian) 

Effect of complexing compounds on the process of periodic disso- 
lution of niobium (5) oxide, 17:1341 (IA;SU;in Russian) 

Effect of ionic composition and structure on reactivity of molten 
zinc halides, 17:1345 (IA;SU;in Russian) 

Electric conductivity and association of alkali metal halides in alco- 
hols, 17:1328 (IA;SU;in Russian) 

Electrochemical synthesis and properties of transition metal oxide- 
hydroxide compounds of non-stoichiometric composition, 
17:1278 (IA;SU;in Russian) 

Electrochemistry of molybdenum clusters catalyzing molecular ni- 
trogen reduction, 17:1329 (IA;SU;In Russian) 

Electronic structure and energetic parameters of 
(Me"*[(CO,*-})"-2 clusters at carbon surface in electric field, 
17:1960 (IA;SU;in Russian) 

Electronic structure and thermodynamic properties of manganese 
and rhenium silicide phases, 17:1325 (IA;SU;In Russian) 

Estimation of the degree of donor-acceptor interaction in complex 
fluoride compounds, 17:1277 (IA;SU;in Russian) 

Force constants of NO;~, CO32-, WO,42-, MoO4?~ anions coor- 
dinated by alkali and alkaline earth metal cations, 17:1284 
(IA;SU;In Russian) 

Formation peculiarities of trivalent d- and f-element niobates dur- 
ing dehydration of polymeric aquohydroxo complexes, 17:1282 
(IA;SU;In Russian) 
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Heteronuclear complexing in melts ZnClo¢dClo-LiCl-KCl from the 
raman spectra data. 17:1333 (IA:SU:In Russian) 

Heterophase interaction of barium, rare earth titanium hydroxides 
during the synthesis of barium rare earth tetratitanates, 17:1298 
(IA:SU:In Russian) 

High-temperature chemical interaction in oxide systems containing 
ruthenium (4) compounds, 17:1290 (IA:SU:In Russian) 

Homogeneity regions and properties of TigSl4, TlsSeol and 
Tis Se2Br compounds, 17:1287 (IA:SU:In Russian) 

Homology of uranium oxides, 17:1368 (IA;SU;In Russian) 

Indium (3) solvent extraction from sulfuric acid solutions 
by tetraoctylammonium di-2-ethylhexylphosphate, 17:1321 
(IA;SU;In Russian) 

Influence of modification on LiTaO3 structure and properties, 
17:1303 (IA;SU;in Russian) 

Interaction in ternary system HgSe-HgTe-HgBr2, 17:1300 
(IA;SU;In Russian) 

Interaction of boron with rare earth and transition metals, 17:1318 
(IA;SU;In Ukrainian) 

Interaction of phosphorus with two transition metals of the 4-7 
groups, 17:1319 (IA:SU;In Ukrainian) 

Intercalation of bismuth oxyhalide laminated crystals by mean en- 
ergy K* ion beams, 17:2309 (IA;SU;In Russian) 

Investigation of chemical stability of rare earth tellurites, 17:1316 
(IA:SU;In Russian) 

Investigation of compounds forming in the system hydrogen 
peroxide-alkali metal borate, 17:1314 (IA;SU;In Russian) 

Investigation of phase diagrams of titanate systems of REE of yt- 
trium subgroup, 17:1272 (IA;SU;in Russian) 

Investigation of phase transformations in TiO2 . xH2O-MeCOg - 
yH20 (Me = Ca, Ba, Pb, Y) system in 150-1200 deg C tempera- 
ture range, 17:1315 (IA;SU;in Russian) 

Investigation of pyrohydrolysis processes on the stages of lithium 
tetrafluoroborate synthesis, 17:1304 (IA;SU;In Russian) 

Investigation of the effect of rare earth additions on optical proper- 
ties of MeB., 17:1127 (IA;SU;In Russian) 

On the interaction in complex oxide compositions, 17:1276 
(IA;SU;In Russian) 

On the peculiarities of scandium tungstate formation from aque- 
ous solutions and its properties, 17:1267 (IA;SU;In Russian) 

On the stability series of coordination compounds of double- 
charged metal ions, 17:1263 (IA;SU;in Russian) 

Peculiarities of association of alkali metal salts in protic and apro- 
tic solvents, 17:1326 (IA;SU;In Russian) 

Peculiarities of coordination of chalcogen chlorides in heteronu- 
clear platinum (4) and osmium (4) complexes, 17:1340 
(IA;SU;In Russian) 

Peculiarities of the preparation of Cd2As3Cl, 17:1309 (IA;SU;In 
Russian) 

Phase equilibria and crystal structures of new phosphides in the 
systems of rare earth metal-transition metal-phosphorus, 
17:1317 (IA;SU;in Ukrainian) 

Physicochemical investigation of chlorides of alkali metals with 
lanthanum and neodymium, 17:1289 (IA;SU;In Russian) 

‘Preparation and investigation of properties of alkaline earth metal 
silicates and films on their basis, 17:1286 (IA;SU;In Russian) 

Preparation and properties of aluminium boridocarbide powder of 
AlgB,C7 composition, 17:1281 (IA;SU;in Russian) 

Preparation and properties of epitaxial layers based on the solid 
solutions (In2Te3)x-(Hg3Te3);_,, 17:1312 (IA;SU;in Russian) 
Preparation and properties of semiconductor compounds of the 

(Inz2Te3); _x-(HggTes)x system, 17:1280 (IA;SU;In Russian) 

Preparation and some properties of Ing(P2Seg)3 compound, 
17:1274 (IA;SU;in Russian) 

Preparation and study of dehydration regularities of group 3 ortho- 
vanadates, 17:1296 (IA;SU;In Russian) 

Preparation of Cd2P3! monocrystals in the region of congruent 
evaporation and their properties, 17:1310 (IA;SU;In Russian) 
Preparation of metallic rhenium by thermal decomposition of 
rhenium (3) trans-tetrahalogenodi-y-carboxylates, 17:1295 

(IA;SU;In Russian) 

Preparation, optical properties and phase P-T diagram of 

Cs2HgBr, monocrystals, 17:1285 (IA;SU;in Russian) 


Properties of yttrium barium cuprite ceramics modified by hafnium 
dioxide, 17:1268 (IA:SU:In Russian) 

Quaternary chalcogenides Cu(Ag)2CdGe(Sn)S(Se,Te),, 17:1273 
(IA;SU:In Russian) 

Rare earth tetrachloroiminodiphosphates. New approach to syn- 
thesis of coordination iminodiphosphates, 17:1334 (IA;SU;In 
Russian) 

Reactions of disproportionation of selenium and tellurium in alka- 
line solutions, 17:1320 (IA;SU;In Russian) 

Regularities of formation and property change of compounds in 
the systems A'-B°-C®, 17:1275 (IA;SU;In Russian) 

Rhenium dichalcogenides: synthesis and investigation, 17:1292 
(IA;SU;In Russian) 

Spectroscopic characteristics of inorganic materials based on rare 
earth oxides, 17:2308 (IA;SU;In Russian) 

Structural aspects of the synthesis of rare earth titanates by the 
method of vacuum condensation, 17:1293 (IA:SU;in Russian) 
Structural peculiarities of rare earth stannates of RASnOs compo- 

sition, 17:1294 (IA;SU;In Russian) 

Structure of associates of rare earth sulfatocomplexes with cations 
of asymmetric alkylammonium bases, 17:1332 (IA;SU;In Rus- 
sian) 

Structure, properties and application of molybdenum and tungsten 
thioselenohalides, 17:1269 (IA;SU;In Russian) 

Structure, properties and prospects of the use of platinum metal 
hetero-, binuclear chalcogenochloride complexes, 17:1265 
(IA;SU;in Russian) 

Study of donor-acceptor interaction in the serie of lanthanide dis- 
tannates using Moessbauer-spectroscopy, 17:1322 (IA;SU;In 
Russian) 

Study of resolvation processes in nonaqueous solutions of rare 
earth complexes by the method of °'P and 'H NMR spec- 
troscopy, 17:1343 (IA;SU;In Russian) 

Synthesis and electrophysical properties of double molybdates of 
copper and rare earths, 17:1302 (IA;SU;In Russian) 

Synthesis and investigation of  6,6,6',6'-tetramethy!- 
4,4’ spirobi(hexahydropyrimidinone-2,2’) with alkali and 
transition metals, 17:1336 (IA;SU;In Russian) 

Synthesis and investigation of hydroxyethylidenediphosphonic 
acid (HEDP) complexes with boron and iron, 17:1346 (IA;SU;In 
Russian) 

Synthesis and investigation of rare earth thiocyanate complexes in- 
cluding hexamethyiphosphotriamide, 17:1344 (IA;SU;In Russian) 

Synthesis and physicochemical properties of some 3d-element 
heteropolytungstates, 17:1305 (IA;SU;In Russian) 

Synthesis and properties of double sulfates, 17:1288 (IA;SU;In 
Russian) 

Synthesis and properties of luminophors based on double sul- 
fides, 17:1291 (IA;SU;In Russian) 

Synthesis and properties of potential-controlled inorganic compos- 
ite materials, 17:1266 (IA;SU;In Russian) 

Synthesis and properties of solvate complexes of alkaline earth 
metal acetates, 17:1306 (IA;SU;In Russian) 

Synthesis and single crystal growth of lithium tetraborate, 17:1311 
(IA;SU;in Russian) 

Synthesis and spectroscopic study of uranyl acidocomplexes, 
17:1347 (IA;SU;in Russian) 

Synthesis and structure of heterometallic clusters with ReoMo2 
and NipMoz skeleton, 17:1299 (IA;SU;In Russian) 

Synthesis and structure of new rhenium chalcochloride com- 
plexes, 17:1283 (IA;SU;in Russian) 

Synthesis of cast composite materials, 17:1124 (IA;SU;In Russian) 

Synthesis of complex compounds by the method of vacuum conden- 
sation for new material preparation, 17:1271 (IA;SU;in Russian) 

Synthesis of double propionates of group 2 elements, single crys- 
tal growth and investigation of their physicochemical properties, 
17:1297 (IA;SU;In Russian) 

Synthesis of new inorganic materials with garnet structure, 
17:1307 (IA;SU;In Russian) 

Synthesis of titanium and zirconium compounds from ionic melts, 
17:1279 (IA;SU;In Russian) 

Ternary semiconductor compounds in Cd-P(As)-Ci(Br,l) systems, 
17:1313 (IA;SU;In Russian) 

The system of Ho-Ni-Ge, 17:1323 (IA;SU;In Russian) 





434 ERA Vol. 17, No. 1 





Solar Energy Research Inst., Golden, CO (United States) 





The systems of Sc-(Fe,Co,Ni)-C, 17:1324 (IA;SU;In Russian) 

Thermal stability and structure of phases synthesized in films of bi- 
nary oxide systems, 17:1301 (IA;SU;In Russian) 

Thermal stability of intermetallic hydrides ZrNiH3_, and 
ZroNiH3_,, 17:1126 (IA;SU;In Russian) 

Thermoresistive properties of indium containing complex oxides, 
17:1125 (IA;SU;In Russian) 

Use of ampule synthesis method with two-zone heating for prepa- 
ration of chalcogenides of different composition, 17:1270 
(IA;SU;In Russian) 

X-ray structural investigation of lutetium interaction with aluminium 
and copper, 17:1069 (IA;SU;In Ukrainian) 


Skoda, Pizen (Czechoslovakia) 

Advanced version of LKP-M step drive, 17:733 (R;CS) 

Experience with the WIMS computer code at Skoda Pizen, 17:635 
(R;CS) 

Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych 
Elektraren 

Neutron transport planary slab-geometry shielding, 17:723 (R;CS) 


Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti 

A combined radiometric and electrochemical method of evaluation 
of the corrosion resistance of metals, 17:1060 (IA;CS;In Czech) 

Addressing the nature and causes of corrosion failure of the WWER- 
440 reactor thermocouple bushing, 17:1066 (IA;CS;In Czech) 

Analysis of parameter sensitivity of the probabilistic model of brittle 
fracture initiation in WWER pressure vessels, 17:613 (IA;CS;In 
Czech) 

Assessment of resistance to brittle fracture for materials of nuclear 
power facilities, 17:1049 (IA;CS;In Czech) 

Assessment of resistance to brittle fracture of WWER materials 
and structural components under cyclic load, 17:1053 (IA;CS;In 
Russian) 

Basic theoretical knowledge of corrosion damage of materials in 
nuclear power industry, 17:1065 (IA;CS;In Czech) 

Comparison of brittle fracture properties of the 15Kh2MFA and 
15Kh2NMFA reactor materials in tests at a low constant defor- 
mation rate in the medium of coolant, 17:1055 (IA;CS;in Czech) 

Contribution of metallography to the solution of production prob- 
lems: 5. conference, 17:1056 (1;CS;In Czech, Slovak) 

Corrosion behavior of composite coatings in deactivating solutions 
and evaluation of the electrochemical activity of their surfaces by 
the polarization resistance method, 17:1062 (IA;CS;In Czech) 

Corrosion problems of power engineering: 8. conference, 17:1059 
(l;CS;In Czech, Slovak) 

Corrosion problems of steam turbines, 17:725 (IA;CS;In Czech) 

Determination of creep conditions prior to rupture of WWER ves- 
sels and pipes, 17:1048 (IA;CS;In Russian) 

Discussion of the draft guidelines on defect assessment, 17:1054 
(IA;CS;In Czech) 

Effect of molybdenum on the resistance of corrosion-resistant 
steels to local failure, 17:1061 (IA;CS;In Czech) 

Effect of neutron radiation and hydrogen on the brittle fracture 
properties of Cr-Ni-Mo-V steel, 17:1052 (IA;CS;ln Czech) 

Effect of the choice of materials and water chemistry of the sec- 
ondary circuit on the reliability of steam generators, 17:617 
(IA;CS;In Czech) 

Fracture toughness of the reactor vessel metal and the effect of 
"heat pressing” under rated load conditions, 17:1047 (IA;CS;In 
Russian) 

Investigation into the corrosion behavior of steam generator tube 
steel, 17:1067 (IA;CS;in Czech) 

Investigation into the crack initiation in A533B type reactor steel in 
oxygenated water at 250 degC., 17:1063 (IA;CS;ln Czech) 

Laboratory fatigue tests on reactor materials in corrosive medium, 
17:1064 (IA;CS;In Czech) 

National conference on brittle fracture of materials and structures, 
17:1046 (I;CS;In Czech, Slovak, Russian) 

Quantitative evaluation of radiation defects by the TEM method, 
17:1057 (IA;CS;In Czech) 

Radiation resistance of A533B and A508 steels - IAEA coordinated 
research programme, phase Ill, 17:1051 (IA;CS;In Slovak) 

The effect of decontamination on the corrosion rate of stainless 
steels, 17:616 (IA;CS;In Czech) 


The M-A component in the structure of steel 15Kh2NMFA, 
17:1058 (IA;CS;in Czech) 

Theory of cleavage fracture and of the transition behavior of low 
alloy steels, 17:1050 (IA;CS;in Czech) 

X-ray and other diffractometric methods for quantitative mi- 
crostructure evaluation, 17:1411 (IA;CS;In Czech) 


Sociedade Brasileira de Ciencia e Tecnologia de Alimentos, 
Piracicaba, SP (Brazil) 

Gamma radiation on conservation of orange concentrated juice. II. 
Sensory characteristics, 17:1863 (|;BR;in Portuguese) 

Gamma radiation on conservation of orange concentrated juice. |. 
Physical and chemistry characteristics, 17:1864 (I;BR;in Por- 
tuguese) 

Sociedade Brasileira de Geofisica, Rio de Janeiro, RJ (Brazil) 

Mobilization process evidenced by sup(232)Th and sup(238)U de- 
cay chain nuclides in the Morro do Ferro thorium deposit, Brazil, 
17:233 (1;BR) 

Paleomagnetism of metamorphic rocks from pre-cambrian of east 
region of Bahia state, Brazil, 17:1201 (|;BR;iIn Portuguese) 


Sociedade Brasileira de Geologia, Rio de Janeiro, RJ (Brazil) 
Actual stage of organic geochemical knowledge from Campos and 
Espirito Santo basins, Brazil, 17:1733 (|;BR;In Portuguese) 
Why the coastal plain of Paraiba do Sul river not be denominated 
the classical model of wave dominated delta, 17:1178 (1;BR;In 
Portuguese) 


Sociedade Brasileira de Quimica, Rio de Janeiro, RJ (Brazil) 
4f-4f fluorescence increase of rare earth ions in amorphous media 
by doping with silver agglomerates, 17:1185 (1;BR;In Portuguese) 

Co-ordination complexes between lanthanides and arsinoxides, 
17:1187 (1;BR;In Portuguese) 

Co-ordination compounds of rare earths, 17:1182 (I;BR;in Por- 
tuguese) 

Electronic spectroscopy of lanthanide, 17:1191 (I;BR;In Por- 
tuguese) 

Identification of impurities in uranium hexafluoride by infrared 
spectrophotometry, 17:1197 (1;BR;in Portuguese) 

Influence of precursor morphology on Eu(Ill) photoluminescence in 
matrixes of lanthanum oxysulfides, 17:1192 (1;BR;In Portuguese) 

Luminescence inorganic materials: rare earths utilization, 17:1189 
(|;BR;In Portuguese) 

Luminescence materials: metallic niobates, 17:1190 (|;BR;In Por- 
tuguese) 

Niobium pentoxides in ethanol dehydration, 17:1193 (1;BR;In Por- 
tuguese) 

Obtainment of lanthanum niobate from niobium and lanthanum ox- 
alate complexes, 17:1194 (1;BR;In Portuguese) 

Organometallic compounds with 4f transition elements, 17:1179 
(|;BR;In Portuguese) 

Potential field for complexes of (a) zinc (b) amin-perrhenates cad- 
mium with isotopic substitution (a) sup(14)N/ sup(15)N and (b) 
sup(110)Cd/ sup(116)Cd and H/D, 17:1255 (1;BR;In Portuguese) 

Reactivity of lanthanides (Ill) anidro methanossulfonate, 17:1195 
(|;BR;In Portuguese) 

Spectroscopy and structure of lanthanide compounds, 17:1181 
(I;BR;In Portuguese) 

Study of electron transfer process: kinetic of redox process between 
ruthenium and cobalt complexes, 17:1254 (|;BR;in Portuguese) 

Study of lanthanides tellurates, 17:1186 (|;BR;In Portuguese) 

Synthesis and characterization of organometallic compounds from 
transition metals, 17:1184 (1;BR;in Portuguese) 

Synthesis and characterization of Nb(v) compounds with a hy- 
droxycarboxylic acids. Photochemical studies, 17:1196 (1;BR;In 
Portuguese) 

Synthesis, characterization and proprieties study of dithionates 
from lanthanide elements, 17:1183 (I;BR;in Portuguese) 

Synthesis, characterization and reactivity of [Ru(edta)L] com- 
plexes, 17:1188 (|;BR;in Portuguese) 

Thermal analysis of inorganic compounds, 17:1180 (I;BR;In Por- 
tuguese) 

Thermal study of lanthanides trifluoromethanossulfonate com- 
plexes and the 6-valerolactams, 17:1256 (|;BR;In Portuguese) 


Solar Energy Research Inst., Golden, CO (United States) 
Photovoltaic fundamentals, 17:480 (R;US) 
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Solar thermal energy contract list, fiscal year 1990: Programs in 
utility technologies, 17:475 (R;US) 

Solar Engineering Applications Corp., San Jose, CA (United 
States) 

Advanced photovoltaic concentrator system low-cost prototype 
module, 17:496 (R;US) 

South Carolina State Coll., Orangeburg, SC (United States). 
Dept. of Natural Sciences 

Composition of phytoplankton communities and their contribution 
to secondary productivity in Carolina Bays on the Savannah 
River Plant: Year three report, 17:1776 (R;US) 

Spain 

Order of 18 june 1990 granting to Empresa nacional del uranio, So- 
ciedad Anonima the authorization for the construction of Quercus 
nuclear installation for the fabrication of uranium concentrates, 
in Saelices el Chico, Salamanca, 17:684 (1;ES;In Spanish) 

Stadt Muenster (Germany). Umweltamt 

Air quality in Muenster. April 1989 - March 1990, 17:1692 (I;DE;In 
German) 

Stantord Linear Accelerator Center, Menlo Park, CA (United 
States) 

A test facility of active alignment system at KEK, 17:1451 (RA;US) 

A test facility of super-accurate alignment system for a linear col- 
lider, 17:1450 (RA;US) 

Active control microtremor isolation systems, 17:1462 (RA;US) 

Alignment and geodesy for the ESRF project, 17:1583 (RA;US) 

Alignment and vibration issues in TeV linear collider design, 
17:1466 (RA;US) 

Building 919 floor stability, 17:1563 (RA;US) 
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200 East Area of the Hanford Site, 17:355 (R;US) 

Hanford Waste Vitrification Plant: Technology overview, 17:323 
(R;US) 

Integrated system checkout report, 17:286 (R;US) 

Mechanical compaction of Waste Isolation Pilot Plant simulated 
waste, 17:326 (R;US) 

Reduced waste generation, FY 1986: Technical work plan, 
17:280 (R;US) 

Status of the WIPP Project, 17:272 (R;US) 

TRU Waste Management Program cost/schedule optimization 
analysis, 17:278 (R;US) 

Use of the TRUEX process for the pretreatment of neutralized 
cladding removal waste (NCRW) sludge — Results of FY 1990 
studies, 17:319 (R;US) 

WIPP fire hazards and risk analysis, 17:374 (R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

CNC electrical discharge machining centers: 
17:1071 (R;US) 

Capture of quasi-free electrons into highly charged heavy ions, 
17:1948 (R;DE;in German) 

Determination of total aluminium in steels by x-ray fluorescence 
spectrometry, 17:1200 (1;:BR;in Portuguese) 

Evaluation of environmentally safe cleaning agents for diamond 
turned optics, 17:1680 (R;US) 

Experimental and numerical simulations of orbital debris impact 
on a simple Whipple bumper shield, 17:1413 (R;US) 

The effect of Cu at Al grain boundaries on electromigration be- 
havior in Al thin films, 17:1098 (R;US) 


An overview, 


Final report, 


The rate dependence of the saturation flow stress of Cu and 

1100 Al, 17:1076 (R:US) 
ALUMINIUM 26 TARGET 

Estimation of the sizes of hot nuclear systems from particle- 

particle large angle kinematical correlations, 17:2158 (R;FR) 
ALUMINIUM 27 TARGET 

Isotope separation of relativistic projectile fragments as well as 
cross section measurements on §-9:11Li secondary beams, 
17:1545 (R;DE;in German) 

Neutron induced pion production on C, Al, Cu, and W at neutron 
energies of 200-600 MeV, 17:2007 (R;US) 

ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Fundamentals of mechanical behavior in intermetallic com- 
pounds: A synthesis of atomistic and continuum modeling, 
17:1021 (R;US) 

High temperature nitrogen implantation of Ti-6Al-4V: Part 1, Mi- 
crostructure characterization, 17:1099 (R;US) 

Introduction of a new structural material for spent nuclear fuel 
transportation casks, 17:1375 (R;US) 

Processing of nickel aluminides and their industrial applications, 
17:1024 (R:US) 

Progress in evaluating the corrosion of candidate HLW con- 
tainer metals in irradiated air-steam mixtures, 17:268 (R;US) 

Scale effects in sliding friction: An experimental study, 17:1022 
(R:US) 

ALUMINIUM BASE ALLOYS 

Fatigue-crack propagation in advanced aerospace materials: 
Aluminum-lithium alloys, 17:1077 (R;US) 

Fatigue-crack propagation in aluminum-lithium alloys processed 
by power and ingot metallurgy, 17:1079 (R:US) 

Grain growth in Al-2% Cu thin films, 17:1087 (R;US) 

Heterogeneous nucleation in metal alloys: Progress report, April 
15, 1991—April 14, 1992, 17:1030 (R;US) 

ALUMINIUM BORIDES 

Preparation and properties of aluminium boridocarbide powder 

of AlsB,C7 composition, 17:1281 (IA;SU;In Russian) 
ALUMINIUM COMPLEXES 

Complexes in polyvalent metal - Alkali halide melts, 17:1249 

(R;XA) 
ALUMINIUM OXIDES 

Creep of whisker-reinforced ceramics, 17:1105 (R;US) 

Diffusion-controlled processes in microwave-fired oxide ceram- 
ics, 17:1108 (R;US) 

Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 
technical progress report, March—May 1991, 17:27 (R;US) 

ALUMINIUM SILICATES 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, June 1991—August 
1991, 17:60 (R;US) 

ALUMINIUN-AIR BATTERIES 
The development of a simulation program of the anode side for 
aluminiunvair batteries, 17:819 (R;Fl) 
ALUMINUM 
See ALUMINIUM 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICAN INDIANS 

Archaeological investigations on the Buckboard Mesa Road 

Project, 17:1727 (R;US) 
AMERICIUM 

Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 17:296 (R;FR) 

Slowing-down area (neutron age) of an Am-Be source in water, 
17:406 (IA;AT;in German) 

AMERICIUM 241 
Recovery of americium from slag and crucible wastes and its 
purification, 17:257 (R;IN) 
AMIDES 
See also ACRYLAMIDE 
UREA 

Screening evaluation of alternative cleaning solvents, 17:1713 

(R;US) 
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ARGON 40 REACTIONS 





AMINO ACIDS 

See also SERINE 

Steroselective synthesis and application of L-['°N] amino acids 
17:1820 (R:US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINOBENZENE 
See ANILINE 
AMMONIA 

Atomic structure of clusters through chemical reactions, 

17:1017 (R:US) 
AMMONIUM COMPOUNDS 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
Apri+-June 1991, 17:32 (R:US) 

AMPEROMETRY 
A miniature inexpensive, oxygen sensing element: Final techni- 
cal report, 17:1651 (R;US) 
ANADROMOUS FISHES 
See also SALMON 
STRIPED BASS 

ELISA-based segregation of adult spring chinook salmon for 
control of bacterial kidney disease: Annul report FY 1990, 
17:471 (R:US) 

Hood River Production Master Plan: Appendices, 1991, 17:466 
(R:US) 

Yakima Basin Fish Passage Project, Phase 2: Environmental 
assessment, 17:467 (R;US) 

ANALOG RESONANCES 
See ISOBARIC ANALOGS 
ANALOG STATES 
See ISOBARIC ANALOGS 
ANALYSIS (QUALITATIVE CHEMICAL) 
See QUALITATIVE CHEMICAL ANALYSIS 
ANGRA-1 REACTOR 

Angra dos Reis nuclear power plant. Hydraulic studies on re- 
duced model . Refrigeration water intake model, 17:611 
(R;BR;In Portuguese) 

ANILINE 

State-to-state dynamics of molecular energy transfer: Final per- 
formance report, April 1, 1989-March 31, 1992, 17:1945 
(R;US) 

ANNELIDS 

Ecological studies of radioactivity in the Columbia river Estuary 
and adjacent Pacific Ocean: Progress report, 1 July 1965-30 
June 1966: Volume 3, 17:1801 (R;US) 

ANNIHILATION 

Effects of probability of reaction on annihilation reactions in one 
dimension, 17:1955 (R;XA) 

Positron-annihilation 2D-ACAR measurements in the in- 
commensurately modulated high-T. superconductor 
BigSr2CaCu2Og,,, 17:2280 (R;NL) 

ANTENNAS 

ICRF antenna modifications and additions for TFTR: Relevance 
to BPX/ITER projections, 17:2545 (R;US) 

Numerical modelling of the TFTR ICRH antennas, 17:2509 (R:US) 

Phased-array antenna contro! by a monolithic photonic inte- 
grated circuit, COMPASS, 17:1384 (R;US) 

ANTHRACENE 

The contribution of electronically excited states to the radiation 
chemistry of organic systems: Progress report, June 30, 
1988—December 30, 1990, 17:1358 (R;US) 

ANTIMONY 114 
Progress report on nuclear structure studies, 17:2190 (R;US) 
ANTIMONY 121 TARGET 
Nuclear research with heavy ions: Annual progress report, Jan- 
uary 1, 1991—December 31, 1991, 17:2139 (R;US) 
ANTIMUONS 
See MUONS PLUS 
ANTIPARTICLES 

Relativistic description of fermion-antifermion binding states, 
17:2050 (IA;AT;In German) 

String effect in ete~ — Z° — hadrons at Eem=91.2 GeV, 
17:2051 (IA;AT;In German) 


ANTIPROTON BEAMS 
Potential kaon and antiproton beams at BNL. 17'1434 (R:US 
APARTMENT BUILDINGS 
An energy conservation potential. 17:941 (R:Fl:in Finnish) 
Building technology and air flow control in housing. 17:930 (R:SE) 
Concrete house with extremely low energy consumption: Apart- 
ment house at Oerserum Graenna. 17:931 (R:SE:in Swedish) 
APATITES 
Utilization of geophysical nuclear methods on apatite mines 
from Gaviao and gold trom Jacobina mountain - Bahia. Brazil 
17:239 (1:BR:in Portuguese) 
APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See, RADIATION SOURCES 
AQUATIC ECOSYSTEMS 
Elementary analyses in behatt of the project: Orientating investi- 
gation to Polonium-210 and other radionuclides in Dutch 
aquatic ecosystems. 17:1798 (R:NL:In Dutch) 
Vertical distribution and migration of oceanic micronekton off 
Oregon. 17:1913 (R:US) 
AQUATIC ORGANISMS 
See aiso FISHES 
MOLLUSCS 
Vertical distribution and migration of oceanic micronekton off 
Oregon, 17:1913 (R;US) 
AQUEOUS SOLUTIONS 
Thermodynamics of natural and industrial waters, 17:1353 (R:US) 
AQUIFERS 
Energy storage in aquifers: 
(R;SE:In Swedish) 
Evaluation and development of hydrogeological and geochem:- 
cal investigation methods for aquifers of low permeability 
17:289 (R;FR) 
Packed bed approach for heat transter studies in aquifers, 
17:814 (R:Fl) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCHAEOLOGICAL SITES 
Archaeological investigations on the Buckboard Mesa Road 
Project, 17:1727 (R:US) 
ARCHAEOLOGICAL SPECIMENS 
Instrumental neutron activation analysis of selected iron objects 
from the Premyslide era, 17:1223 (IA:CS:In Czech) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
Brazil-Argentina bilateral cooperation - Protocol 11. Nuclear 
safety and radiation protection. Visit of CNEA engineers to 
Brazil, 17:681 (R:BR:In Portuguese) 
ARGON 
Can a powertul source (APS) cast useful light on atomic hole 
state processes?, 17:1940 (RA:US) 
Thoughts on future ESSR studies of inner core levels, 17:1939 
(RA;US) 
ARGON 31 
31Ar and 27S: Beta-delayed two-proton emission and mass- 
excess, 17:2156 (R:FR) 
ARGON 36 
31Ar and 27S: Beta-delayed two-proton emission and mass- 
excess, 17:2156 (R;FR) 
ARGON 40 
Stopping powers of gases for heavy ions (O, Ar, Kr, Xe) at inter- 
mediate energy (20-100 MeV/u). Vanishing of the gas-solid 
effect, 17:2146 (R:FR) 
ARGON 40 BEAMS 
Anisotropy of the pion emission in relativistic nucleus-nucleus 
collisions, 17:2135 (R;FR) 
Pion-baryon correlations in nucleus-nucleus collisions between 
400 and 800 MeV per nucleon, 17:2134 (R;FR) 
ARGON 40 REACTIONS 
Classical approach to light charged particle correlations, 
17:2168 (R:FR) 


Evaluation Kristianstad, 17:969 
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Light tragment production at small angles in Ar ~ Nucleus colli- 
sions with the Dioagene detector. Comparison with theoric 
models. 17:2147 (R:FR:In French: 

ARGON IONS 

Argon-ion charge distributions following near-threshold ioniza- 
tion. 17:1942 (RA:US) 

Research with stored multi-charged ions at the APS and the 
NSLS. 17:1938 (RA:US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ALKYLATED AROMATICS 
ANILINE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 

State-to-state dynamics of molecular energy transfer: Final per- 
formance report, April 1, 1989-March 31, 1992, 17:1945 
(R:US) 

ARRAY PROCESSORS 

Parallel computing works, 17:2589 (R:US) 

Programming a real code in a functional language (part 1), 
17:2618 (R:US) 

The Scalable Coherent Interface and related standards projects, 
17:2613 (R:US) 

ARSENIC OXIDES 
Co-ordination complexes between lanthanides and arsinoxides, 
17:1187 (|;BR:In Portuguese) 
ART OBJECTS 
See CULTURAL OBJECTS 
ARTIFICIAL INTELLIGENCE 

Engineering Physics and Mathematics Division progress report 
for period ending March 31, 1991, 17:2604 (R:US) 

Proceedings of the sixth international symposium on methodolo- 
gies for intelligent systems (Poster Session), 17:2606 (R;US) 

ASDEX TOKAMAK 
Beam Injection Heating 

ICRF power deposition and confinement scaling in ASDEX, 

17:2471 (RA:DE) 
Confinement Time 

On temperature and density dependence of the ASDEX L-mode 
confinement, 17:2450 (RA:DE) 

Statistical analyses of local transport coefficients in ohmic AS- 
DEX discharges. 17:2448 (RA;DE) 

Electromagnetic Radiation 

Radiation asymmetries of ASDEX divertor discharges close to 

the density limit, 17:2463 (RA;DE) 
Electron Density 

Density limit studies on ASDEX, 17:2462 (RA;DE) 

Radiation asymmetries of ASDEX divertor discharges close to 
the density limit, 17:2463 (RA;DE) 

Electron Transfer 

Isotope dependence of electron particle transport in ASDEX, 

17:2446 (RA:DE) 
Energy Transfer 

Comparison of anomalous momentum transport with particle 
and energy transport on ASDEX, 17:2452 (RA;DE) 

Statistical analyses of local transport coefficients in ohmic AS- 
DEX discharges, 17:2448 (RA;DE) 

icr Heating 

ICRF power deposition and confinement scaling in ASDEX, 

17:2471 (RA;DE) 
Impurities 

impurity transport and neoclassical predictions, 17:2445 (RA;DE) 

Long term Zere profile behaviour on ASDEX for different heat- 
ing and wall conditions, 17:2472 (RA;DE) 

lon Temperature 

lon temperature near the separatrix at ASDEX, 17:2473 (RA;DE) 

lon temperature profiles deduced from Doppler broadening of X- 
ray lines in ASDEX, 17:2475 (RA;DE) 


Neutron production during deuterium injection into ASDEX 

17:2474 (RA:DE) 
Lower Hybrid Heating 

Combined operation of lower hybrid and neutral beam injection 
on ASDEX. 17:2466 (RA:DE) 

Evidence for nonlinear coupling of the lower hybrid grill in AS- 
DEX. 17:2464 (RA:DE) 

Fluctuation measurements by Langmuir probes during LHCD on 
ASDEX tokamak. 17:2468 (RA:DE) 

Role of parametric decay instabilities and edge plasma fluctua- 
tions on current drive efficiency of lower hybrid waves. 
17:2469 (RA:DE) 

Spatial diffusion of fast electrons during the 2.45 GHz experi- 
ment on ASDEX, 17:2470 (RA:DE) 

Transport analysis of LHCD driven plasmas in ASDEX, 17:2467 
(RA:DE) 

Momentum Transfer 

Comparison of anomalous momentum transport with particle 

and energy transport on ASDEX, 17:2452 (RA:DE) 
Neutral Atom Beam Injection 

Combined operation of lower hybrid and neutral beam injection 
on ASDEX, 17:2466 (RA:DE) 

Spectrometrical measurement of the species composition and 
beam divergence of hydrogen and deuterium beams from the 
ASDEX Ni-beamline ion sources and the HF source, 17:2476 
(R;DE;In German) 

Neutrons 

Neutron production during deuterium injection into ASDEX, 

17:2474 (RA:DE) 
Parametric Instabilities 

Role of parametric decay instabilities and edge plasma fluctua- 
tions on current drive efficiency of lower hybrid waves, 
17:2469 (RA;DE) 

Pellet Injection 

Energy confinement of high-density pellet-fuelled H-mode plas- 

mas in ASDEX, 17:2461 (RA;DE) 
Plasma Confinement 

Achieving improved ohmic confinement via impurity injection, 
17:2449 (RA;DE) 

Current ramp experiments on the ASDEX tokamak, 17:2451 
(RA;DE) 

Density fluctuations in ohmic-, L-mode, and H-mode discharges 
of ASDEX, 17:2460 (RA;DE) 

Does the ion confinement improve in ASDEX H-mode dis- 
charges?, 17:2457 (RA;DE) 

ELM studies on ASDEX, 17:2458 (RA:DE) 

Energy confinement of high-density pellet-fuelled H-mode plas- 
mas in ASDEX, 17:2461 (RA;DE) 

H-mode studies with microwave reflectometry on ASDEX, 
17:2459 (RA:DE) 

Long pulse stationary H-mode with ELMs on ASDEX, 17:2456 
(RA;DE) 

Measurement of the radial electric field at the periphery of AS- 
DEX plasmas, 17:2455 (RA;DE) 

Plasma Diagnostics 

Simultaneous measurement of 3 fluctuating plasma parameters, 

17:2454 (RA;DE) 
Plasma Scrape-Off Layer 

Multi-channel Langmuir-probe and H,,-measurements of edge 

fluctuations on ASDEX, 17:2453 (RA;DE) 
Thermal Conductivity 

A study of the ion species dependence of xe by heat pulse 

propagation, 17:2447 (RA;DE) 
Transport Theory 

Transport analysis of LHCD driven plasmas in ASDEX, 17:2467 

(RA;DE) 
ASH CONTENT 

Materials performance at the Wilsonville Coal Liquefaction Fa- 

cility, 1989-1991, 17:559 (R;US) 
ASHES 

See also FLY ASH 

Characterizing coals by activation analysis and Moessbauer 
spectroscopy, 17:1207 (IA;AT;in German) 
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Leaching research - Characterization, regulation, and metal re- 
covery, 17:1769 (RA:US) 
Mathematical modelling of water and gas transport in layered 
soil covers for coal ash deposit: Part 2, 17:62 (R:SE) 
Radiation properties of coal combustion products, 17:74 (R:US) 
The value of mineralogical characterization of synfuel solid 
wastes as illustrated by lignite fixed-bed gasification ash, 
17:47 (RA;US) 
ASSAYING 
See QUALITATIVE CHEMICAL ANALYSIS 
ASSIGNMENTS 
See ALLOCATIONS 
ATMOSPHERIC CIRCULATION 
Influences of clouds and rain on the large-scale transport and 
deposition of sulfur, 17:1710 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
Operation and research at the Ithaca MAP3S regional precipita- 
tion chemistry site: Final report, 17:1689 (R;US) 
ATOM-MOLECULE COLLISIONS 
State-to-state dynamics of molecular energy transfer: Final per- 
formance report, April 1, 1989-March 31, 1992, 17:1945 
(R;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOCKS 
Soviet precision timekeeping research and technology, 17:1652 
(R;US) 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY RESEARCH ESTABLISHMENT 
See AERE 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC IONS 
Capillary liquid chromatography using laser-based and mass 
spectrometric detection: Technical progress report, February 
1, 1991—January 31, 1992, 17:1172 (R;US) 
ATOMIC PHYSICS 
Atomic physics with new synchrotron radiation: Report from the 
Japanese working group, 17:1579 (RA;US) 
Opportunities for atomic physics with hard synchrotron radia- 
tion, 17:1935 (RA;US) 
Photoionization of ions and the general program in atomic and 
molecular physics at Daresbury, 17:1937 (RA;US) 
ATOMIC WEAPONS - 
See NUCLEAR WEAPON 
ATOMS 
New frontiers in X-ray photoionization of ions and atoms, 
17:1936 (RA:US) 
Photoionization of ions and the general program in atomic and 
molecular physics at Daresbury, 17:1937 (RA;US) 
Revealing inner shell dynamics with inelastic X-ray scattering, 
17:1943 (RA;US) 
ATP 
Energy capture and use in plants and bacteria: [Final] progress 
report, 17:1819 (R;US) 
AUGER ELECTRON SPECTROSCOPY 
Thoughts on future ESSR studies of inner core levels, 17:1939 
(RA;US) 
AUSTRALIA 
See also VICTORIA 
Australian coals in the domestic and international energy 
scenes, the present and future - An overview, 17:97 (RA;US) 
AUSTRALITES 
See TEKTITES 
AUTOCLAVES 
Steam pretreatment for coal liquefaction: First quarterly report, 
26 September 1990-31 December 1990, 17:36 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See STANDARDS 


AUTOMOTIVE FUELS 
Report from a conference on use of natural gas for vehicles, 
17:1012 (1:DK:In Danish) 
The quest for greenhouse-constrained technologies amid other 
concerns for environment and energy, 17:837 (R;US) 
AUTORADIOGRAPHY 
Autoradiographic examination of the homogeneity of contacts, 
17:1212 (IA:CS:In Czech) 
AUXILIARY SYSTEMS 
Auxiliary feedwater system risk-based inspection guide for the 
Ginna Nuclear Power Plant, 17:796 (R:US) 
AVAILABILITY 
Predicting availability of gas deliveries: Modelling principles of a 
delivery system, exemplified by the Statpipe/Norpipe gas 
transmission system - system performance, 17:225 (IA;NO) 
AXIONS 
On string theory and axionic strings and instantons, 17:2119 
(R;US) 


B MESONS 

B and D meson decays with taking into account confinement of 
light quarks, 17:2056 (R;:SU) 

Branching ratios and CP asymmetries in the decay B — VV, 
17:2036 (R;DE) 

First evidence of X- production in B meson decays, 17:1987 
(R;DE) 

General characteristics of B.-mesons. Production mechanisms 
and decays, 17:2048 (R;SU) 

On a quasi-isochronous B Factory in the PEP tunnel, 17:1503 
(R;US) 

Penguin effects induced by the two-Higgs-doublet model and 
charmless B-meson decays, 17:2069 (R;AU) 

BACKGROUND NOISE 

Acoustic leak detector in Monju steam generator, 17:675 (RA;XA) 

Analysis of acoustic data from the PFR SGU condition monitor, 
17:676 (RA;XA) 

BACKGROUND RADIATION 

An detailed study on background radiation, 17:1598 (R;BR;In 

Portuguese) 
BACTERIA 

See also METHANOTROPHIC BACTERIA 

ELISA-based segregation of adult spring chinook salmon for 
control of bacterial kidney disease: Annul report FY 1990, 
17:471 (R;US) 

Microbial field pilot study: Quarterly report, Janury 1991—March 
1991, 17:111 (R;US) 

The ultimate ethanol: Technoeconomic evaluation of ethanol 
manufacture, comparing yeast vs Zymomonas bacterium 
fermentations (Zymomonas mobilis:a5; Saccharomyces cere- 
visiae:a6), 17:424 (R;US) 

Toxicity assessment of Hanford Site wastes by bacterial biolumi- 
nescence, 17:1893 (R;US) 

Use of Caulobacters to separate toxic heavy metals from 
wastewater streams, 17:1797 (RA;US) 

BAGASSE 
Demonstration plant for pressurized gasification of biomass 
feedstocks, 17:419 (R;US) 
BALANCE (ENERGY) 
See ENERGY BALANCE 
BALLISTIC MISSILE DEFENSE 

Discrimination: Who needs it?, 17:1675 (R;US) 

Integrated system for missile detection and discrimination: Final 
report, 17:1674 (R;US) 

Migration to a distributed system architecture at the National 
Test Bed, 17:1676 (R;US) 

BALLOONING INSTABILITY 

Study of the effect of plasma shape on accessibility of the sec- 

ond stability regime, 17:2401 (R;GB) 
BANKS 
See COMMERCIAL BUILDINGS 
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BARIUM OXIDES 
Computer modeling of Y-Ba-Cu-O thin film deposition and 
growth, 17:1136 (R:US) 
Processing and properties of superconductor wires, 17:805 
(R;US) 
The acute spectral structure of single-domain YBazCu3O¢ 9, 
17:1140 (R;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also DIBARYONS 
NUCLEONS 
A bag with soft surface, 17:2040 (R;XA) 
Multibaryon wavefunctions in QCD2, 17:2072 (R;IL) 
BASIC INTERACTIONS 
See also STRONG INTERACTIONS 
Activity report of the theoretical Physics Service. June 1988 to 
May 1989, 17:2333 (R;FR;In French) 
BATES LINAC MIT 
See MIT BATES LINAC 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAUXITE 
Alkali sorber (RABSAM), September 1, 1990—August 30, 1991, 
17:13 (R;:US) 
BAYS 
Biological baseline data Youngs Bay, Oregon, 1974: Final re- 
port, 1 November 1973-30 April 1975, 17:1775 (R:US) 
Biological effects data: Fluoride and sulfur dioxide: Final report, 
1 November 1973-30 April 1975, 17:1891 (R;US) 
Composition of phytoplankton communities and their contribu- 
tion to secondary productivity in Carolina Bays on the 
Savannah River Piant: Year three report, 17:1776 (R;US) 
BCC LATTICES 
Density functional approach to phonon dispersion relations and 
elastic constants of high temperature crystals, 17:2301 (R;XA) 
BEAM BENDING MAGNETS 
Beam-turning magnet design and test for the Recirculating Lin- 
ear Accelerator, 17:1562 (R;US) 
BEAM BUNCHING 
A longitudinal mode-coupling instability model for bunch length- 
ening, 17:1469 (RA;US) 
BEAM DUMPS 
Beam and viewing dump positioning inside TFTR for CTS 
alpha-particle diagnostics: [Progress report], 17:2409 (R;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BEAN-BEAM INTERACTIONS 
Beam phase space and emittance, 17:1496 (R;FR) 
Manual for COMSYN: A orbit integration code for the study of 
beam dynamics in compact synchrotrons, 17:1490 (R;US) 
Phase space distribution of particles near an isolated difference 
resonance, 17:1488 (R;US) 
BEAM EMITTANCE 
Phase space distribution of particles near an isolated difference 
resonance, 17:1488 (R;US) 
BEAM FOCUSING MAGNETS 
Final Focus Test Beam Alignment - A draft proposal, 17:1463 
(RA;US) 
BEAM INJECTION 
See also NEUTRAL ATOM BEAM INJECTION 
Modification of the U-line of the RHIC injection line, 17:1518 
(R;US) 
Radiological aspects of the SSRL 3 GeV injector, 17:1567 (R;US) 
BEAM LUMINOSITY 
Luminosity evolution at the SSC: SDC solenoidal detector 
notes, 17:1478 (R;US) 
BEAM MONITORS 
A beam size monitor for the final focus test beam, 17:1548 (R;FR) 
A high repetition rate beam profile monitor, 17:1521 (R;US) 


Development of a low intensity current monitor system, 17:1555 
(R;US) 


Prototype photon position monitors for undulator beams at the 
Advanced Light Source, 17:1523 (R;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM POSITION 

Magnet fiducialization with coordinate measuring machines, 

17:1459 (RA:US) 
BEAM PRODUCTION 

Abeam size monitor for the final focus test beam, 17:1548 (R;FR) 

Simulation of electron and ion bipolar flow in high current diode 
with magnetic insulation, 17:2534 (R;CS) 

BEAM PROFILES 

X-Y spacial distribution experiments with Parmela or, what | did 

on my summer vacation, 17:1565 (R;US) 
BEAM SEPARATORS 

Isotope separation of relativistic projectile fragments as well as 
cross section measurements on °-*:1'Li secondary beams, 
17:1545 (R;DE;In German) 

BEAM TRANSPORT 
Full-automatic measurement of the ELSA working point with 
"EPOS’, 17:1540 (R:DE;In German) 
BEAM WIDTHS 
See BEAM PROFILES 
BEAN-BEAM INTERACTIONS 

Field calculation algorithm for general beam distributions, 

17:1504 (R;US) 
BEANS 

Gamma radiation effects on some nutritional and physico- 
chemical characteristics of stored beans (Phaseolus vulgaris 
L.), 17:1853 (1;BR;In Portuguese) 

BEARS 

Libby/Hungry Horse dams wildlife mitigation habitat protection, 

17:469 (R;US) 
BEAUTY PARTICLES 

See also BMESONS 

B-physics at CDF and prospects for the next run, 17:2000 (R;US) 

DELPHI results on Z decays into heavy flavours, 17:2018 (R;FR) 

Prospects of physics at CDF with the SVX, 17:1997 (R;US) 

BERYLLIUM 

Slowing-down area (neutron age) of an Am-Be source in water, 
17:406 (IA;AT;In German) 

Synthesis and properties of nanostructures formed by sputter 
deposition, 17:1095 (R;US) 

The Sibelius experiment: study of the irradiation behaviour of 
beryllium/ceramic and beryllium/steel compacts, 17:2507 
(R;FR) 

BERYLLIUM BASE ALLOYS 

Phase stability in Be-Nb and Be-Nb-Zr intermetallics, 17:1094 
(R;US) 

BERYLLIUM COMPLEXES 

Account of correlation effects in ion-molecular complexes, 
17:1961 (IA;SU;In Russian) 

Analysis of binding energy in ion-molecular complexes, 17:1327 
(IA;SU;In Russian) 

Electronic structure and energetic parameters of 
(Me™*[CO32-])"—? clusters at carbon surface in electric field, 
17:1960 (IA;SU;In Russian) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 
Experimental study of nuclei near N=20 study of 92-"Na, °'Mg, 
*4Al beta decay, 17:2155 (R;FR) 

Gamow-Teller Beta decay of A = 48-51 potassium isotopes and 

shell model description, 17:2160 (R;FR) 
BETA DECAY RADIOISOTOPES 

Annual report on long-term dose-response studies of inhaled or 
injected radionuclides, October 1, 1989-September 30, 1990, 
17:1880 (R;US) 

BETHE-GOLDSTONE APPROXIMATION 

See BETHE-GOLDSTONE EQUATION 
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BETHE-GOLDSTONE EQUATION 
Semi-classical methods for solving Bethe-Goldstone type equa- 
tions. 17:2246 (R:FR:In French: 
BEVERAGES 
Some metals determination in beers by atomic emission 


spectrometry of induced argon plasma. 17:1175 (|:BR:In Por- 
tuguese} 


BILLITONITES 

See TEKTITES 
BIMETALLIC CORROSION 

See ELECTROCHEMICAL CORROSION 
BINARY-FLUID SYSTEMS 

Overview of the heat cycle research project, 17:517 (RA:US) 
BIOASSAY 

Application of the generic ANS! N13.30 minimum detectable ac- 
tivity equation to multichannel analysis, 17:1636 (R:US) 

Toxicity assessment of Hanford Site wastes by bacterial biolumi- 
nescence, 17:1893 (R;US) 

BIOGAS 
See METHANE 
BIOINTRUSION 

Hanford Site Protective Barrier Development Program: Fiscal 

year 1990 highlights. 17:320 (R:US) 
BIOLOGICAL DOSEMETERS 

Biological indicators for radiation exposure. Thymidine concen- 
tration in human serum as ‘biological dosemeter’?, 17:1588 
(R:DE:in German) 

BIOLOGICAL EFFECTS 
Kesterson crisis: Sorting out the facts, 17:1786 (R:US) 
BIOLOGICAL MATERIALS 

Determination of As, Cd, Cu, Hg. Mo, Sb and Se in biological 
reference materials by radiochemical neutron activation anal- 
ysis, 17:1228 (IA;CS;in Czech) 

Development and application of photosensitive device systems 
to studies of biological and organic materials: Second year 
progress report, January 1, 1991—December 31, 1991, 
17:1149 (R:US) 

BIOLOGICAL PATHWAYS 
The magnesium chelation step in chlorophyll biosynthesis: 
Progress report, 17:1814 (R;US) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 

Atmospheric gasification - diesel: Technical evaluation and pro- 
posal on future work, 17:439 (R;SE;In Swedish) 

Biotuels feedstock production overview, 17:450 (R;US) 

BIOMASS PLANTATIONS 
Biofuels feedstock production overview, 17:450 (R;US) 
BIOREACTORS 

The ultimate ethanol: Technoeconomic evaluation of ethanol 
manufacture, comparing yeast vs Zymomonas bacterium 
fermentations (Zymomonas mobilis:a5; Saccharomyces cere- 
visiae:a6), 17:424 (R;US) 

BIOTECHNOLOGY 

Chances and problems of industrial use of the new biotechnol- 
ogy (including genetic engineering). A prestudy on work 
assessment, 17:858 (1;DE;In German) 

BIRDS 

Libby/Hungry Horse dams wildlife mitigation habitat protection, 

17:469 (R;US) 
BISMUTH COMPOUNDS 

See aiso BISMUTH OXIDES 

intercalation of bismuth oxyhalide laminated crystals by mean 
energy K* ion beams, 17:2309 (IA;SU;In Russian) 

The uSR investigation of multi-phase Bi-based superconduc- 
tors, 17:2327 (R;SU) 

BISMUTH OXIDES 

Crystalline phases during the melting of Bi,Srz,CaCu,0,, 
17:1128 (R;US) 

Processing and properties of superconductor wires, 17:805 
(R;US) 


Spectra welant changes at the superconducting transition of 

Bi2SreCaCu2O,,.. 17:1133 (R:US) 
BITUMINOUS COAL 

Basic properties of coals and other solids: Annuai report No. 2 
September 1. 1990—-August 30. 1991. 17:49 (R:US) 

Coal surtace contro! for advanced fine coal flotation: Quarterly 
report No. 11. April 1-June 30. 1991. 17:6 (R:US) 

Coal surtace contro! for advanced physical fine coal cleaning 
technologies: Quarterly report. April 1. 1991-June 30, 1991 
17:5 (R:US) 

Kinetics of coal pyrolysis and devolatilization: Technical progress 
report. February 1. 1987—April 30. 1987, 17:76 (R:US) 

R&D for the storage. transport. and handling of coal-based fu- 
els: Quarterly progress report. January 2. 1991—March 31 
1991. 17:73 (R:US) 

BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTS 

See EXPLOSIONS 
BLOOD 

Determination of ultratrace concentrations of vanadium in hu- 
man blood and hair by radiochemical neutron activation 
analysis. 17:1220 (IA:CS:In Czech) 

Optimization of the RNAA method for the determination of vana- 
dium in biological material. 17:1219 (IA:CS:in Czech) 

Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R:SY:In Arabic) 

BLOOD SERUM 

Biological indicators for radiation exposure. Thymidine concen- 
tration in human serum as ‘biological dosemeter’?, 17:1588 
(R;DE:In German) 

Correlation of changes of selected trace elements measured by 
NAA and of the growth hormone in serum during the oral glu- 
cose tolerance test, 17:1232 (IA:CS;in Czech) 

Determination of low concentrations of Ni (and Co) in biological 
materials by radiochemical neutron activation analysis and by 
various procedures of gamma spectrometric measurement, 
17:1231 (IA;CS:in Czech) 

BLUE-GREEN ALGAE 

See CYANOBACTERIA 
BNFL 

Annual report and accounts 1989/90, 17:260 (|:GB) 
BODY BURDEN 

Whole-body counting in the Marshall Islands 

tended Abstract, 17:1872 (R:US) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BODY WAVES P (SEISMIC) 
See SEISMIC P WAVES 
BOILERS 

See also FLUIDIZED BED BOILERS 

Controlling the nitrogen oxide emissions in pulverized-coal com- 
bustion and the slagging of the boiler: Final report, 17:82 
(R;Fl:in Finnish) 

Emissions of the heating boilers in furniture industry, 17:1720 
(R:Fl:in Finnish) 

Exhaust gas cleaning with heat recovery: Evaluation of VEPEC, 
17:983 (I:NO;In Norwegian) 

Full-Scale Demonstration Low-NOx Cell Burner retrofit: Quarterly 
report No. 2, January 1, 1991—March 31, 1991, 17:570 (R;US) 

Utilization of coal-water fuels in fire-tube boilers: Technical 
progress report, January 1, 1991—March 31, 1991, 17:560 
(R:US) 

Utilization of coal-water fuels in fire-tube boilers: Technical 
progress report, April 1, 1991—June 30, 1991, 17:561 (R;US) 

BOILING WATER COOLED AND MODERATED REACTOR 

See BWR TYPE REACTORS 

BOLTED JOINTS 

Regulatory analysis for the resolution of Generic Safety Issue 
29: Bolting degradation or failure in nuclear power plants, 
17:791 (R;US) 


1989-1991 Ex- 
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BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOOTSTRAP CURRENT 
Interaction of bootstrap-current-driven 
17:2500 (R:US) 
BORATES 


magnetic 


Synthesis and properties of potential-controlled inorganic com- 


posite materials. 17:1266 (IA:SU:iIn Russian) 


Synthesis and single crystal growth of lithium tetraborate, 


17:1311 (IA:SU:in Russian) 
BOREHOLES 
Advances in downhole sampling of high temperature solutions, 
17:1906 (R:US) 
CNC grinding of valve housing piston holes: 
17:1379 (R:US) 
Changes in moisture content detected by the neutron logging 
probe, 17:330 (RA:US) 
Discrete element modeling of borehole mechanics, 17:186 
(IA:NO) 
Formation strength parameters from acoustic and density logs 
in emplacement holes, 17:1905 (R:US) 
Pressure measurements in G-Tunnel (At Yucca Mountain, 
Nevada), 17:337 (RA:US) 
Temperature measurements in G-Tunnel. 17:334 (RA:US) 
The electrical resistivity method in cased boreholes, 17:1909 
(R:US) 
Water collection, 17:335 (RA:US) 
BORIDES 
See also ALUMINIUM BORIDES 
TITANIUM BORIDES 
YTTRIUM BORIDES 
ZIRCONIUM BORIDES 
Interaction of boron with rare earth and transition metals, 
17:1318 (IA:;SU:in Ukrainian) 
BORON 
Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and TVKCIO, pyrotechnic blends, 17:1668 (R:US) 
BORON 10 TARGET 
Intermediate energy proton scattering from '°B, 17:2250 (R;AU) 
Investigation of the '°B(n,t) reaction cross-section in the sub- 
threshold energy region. 17:2151 (RA;XA) 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990), 17:2199 (R;XA) 
BORON COMPLEXES 
Complexes of hydroxyethylidenediphosphonic acid (HEDP) with 
iron and boron, 17:1342 (IA;SU;In Russian) 
Effect of basicily of ligands-substituents on reactivity of fluoroacid 
complexes of BF3L~ composition, 17:1308 (IA;SU;In Russian) 
Investigation of compounds forming in the system hydrogen 
peroxide-alkali metal borate, 17:1314 (IA;SU;In Russian) 
Investigation of pyrohydrolysis processes on the stages of lithium 
tetrafluoroborate synthesis, 17:1304 (IA;SU;In Russian) 
Synthesis and investigation of hydroxyethylidenediphosphonic 
acid (HEDP) complexes with boron and iron, 17:1346 
(IA:SU;In Russian) 
BOROSILICATE GLASS 
Obsidians and tektites: Natural analogues for water diffusion in 
nuclear waste glasses, 17:269 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BORSSELE REACTOR 
Description of the CONTAIN input model for the Borssele nu- 
clear power plant, 17:601 (R;NL) 
The performance of nuclear power plants, 17:610 (I;NL;in Dutch) 
BOSONS 
See also GLUONS 
MESONS 
Constraints on masses and coupling constants of hypothetical 
bosons from ge-2 and g,,-2, 17:2042 (R;XA) 
Quantum boson string with dynamical geometry, 17:2087 (R;XA) 
BOTANY 
Interdisciplinary research and training program in the plant sci- 
ences: Technical progress through January 1991, 17:1816 
(R;US) 


Final report, 


islands, 


MSU-DOE Plant Research Laboratory: Twenty-fifth annual re- 
port. 1990. 17:1810 (R:US) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
See also DIRICHLET PROBLEM 
On permanent capillar-heavy waves in infinite channels. 
17:2306 (R:XA) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Pathology galactorrhea. Dynamic tests of prolactin secretion 
evaluation and the adenohypophyseal functional reserve, 
17:1831 (I:BR:In Portuguese) 
Radiation induced micrencephaly in guinea pigs, 17:1875 (R:US) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRANCHING RATIO 
Partial wave analysis of DM2 data in the 7(1430) energy range, 
17:2008 (R:FR) 
BRAZIL 
Brazil-Argentina bilaterai cooperation - Protocol 11. Nuclear 
safety and radiation protection. Visit of CNEA engineers to 
Brazil, 17:681 (R:BR:In Portuguese) 
Nuclear energy applications for the development of the brazilian 
agriculture, 17:1852 (R:BR;In Portuguese) 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS 
Predictive capabilities, analysis and experiments for Fusion Nu- 
clear Technology, and ITER R&D: [Progress report], 17:2515 
(R;US) 
Research and development on liquid Pb17Li breeder in Europe, 
17:2505 (R:FR) 
Temperature programmed desorption from LiAlO2 treated with 
Ho, 17:2503 (R;US) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Inverse problem for Bremsstrahlung radiation, 17:2488 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES 
Painter Street Overcrossing: Linear-elastic finite element dy- 
namic analysis, 17:1386 (R;US) 
BRINES 
Advances in downhole sampling of high temperature solutions, 
17:1906 (R;US) 
INTRAVAL test case 13: Brine transport in porous media at high 
salinity, 17:303 (R;DE) 
Microbial field pilot study: [Quarterly report], April 1, 1991—June 
30, 1991, 17:112 (R;US) 
Natural gas recovery and brine disposal for geopressured- 
geothermal wells, 17:210 (RA;US) 
Optimizing reinjection strategy at Palinpinon, Philippines based 
on chloride data, 17:521 (RA;US) 
BRITISH NUCLEAR FUELS LIMITED 
See BNFL 
BRONZE 
Tentative evaluation of results of XRF of early medieval bronze 
mountings from the Czechoslovak territory, 17:1233 (IA;CS;In 
Czech) 
The "RFA” program for personal computers designed for the 
evaluation of X-ray fluorescence spectra and for the calcula- 
tion of component contents in bronze type alloys, 17:1236 
(IA;CS;In Czech) 
BROOKHAVEN AGS 
Building 919 floor stability, 17:1563 (RA;US) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
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BROOKHAVEN RHIC 
RHIC detector electronics R and D proposal (#RH-8) - develop- 
ment of analog memories for RHIC detector front-end 
electronic systems, 17:1533 (RA:US) 
RHIC workshop study group on collision regions - a pedestrian's 
guide to collision regions at RHIC, 17:1529 (RA;US) 
Beam Injection 
Modification of the U-line of the RHIC injection line, 17:1518 
(R;US) 
Beam Optics 
How robust will the RHIC lattice be during commissioning?, 
17:1480 (R:US) 
Charged Particle Detection 
The development of silicon multiplicity detectors for RHIC, 
17:1531 (RA;US) 
Cherenkov Counters 
A pad readout detector for CRID/tracking at RHIC, 17:1532 
(RA:US) 
Progress report on a fast, particle-identifying trigger based on 
ring-imaging Cherenkov techniques, 17:1536 (RA;US) 
Experiment Planning 
Efficiency and background simulations for J/y detection in the 
RHIC Di-Muon experiment, 17:1526 (RA;US) 
Physics at RHIC, 17:2127 (RA;US) 
Total and elastic pp cross sections at RHIC, 17:1979 (RA;US) 
Magnetic Spectrometers 
A 4x tracking TPC magnetic spectrometer for RHIC, 17:1525 
(RA;US) 
Hadron spectroscopy at RHIC, 17:2130 (RA;US) 
Two-arm electron/photon spectrometer collaboration, 17:1524 
(RA;US) 
Muon Detection 
RD-10 calorimeter/absorber optimization for a RHIC dimuon ex- 
periment, 17:1534 (RA;US) 
Operation 
Report of the RHIC workshop p+A subgroup, 17:1528 (RA;US) 
Particle Identification 
Concept for an experiment on particle and jet production at 
midrapidity, 17:2129 (RA;US) 
Construction of a highly segmented high-resolution TOF sys- 
tem, 17:1535 (RA;US) 
Report from the simulation workgroup, 17:1527 (RA;US) 
Report of the RHIC workshop p+A subgroup, 17:1528 (RA;US) 
Two-arm electron/photon spectrometer collaboration, 17:1524 
(RA;US) 
Research Programs 
An experiment to study strong electromagnetic fields at RHIC, 
17:2132 (RA;US) 
Can RHIC be used to test QED, 17:2131 (RA;US) 
Hadron spectroscopy at RHIC, 17:2130 (RA;US) 
Shower Counters 
RD-10 calorimeter/absorber optimization for a RHIC dimuon ex- 
periment, 17:1534 (RA;US) 
Si Semiconductor Detectors 
The development of silicon multiplicity detectors for RHIC, 
17:1531 (RA;US) 
Streamer Spark Chambers 
Summary of RHIC R and D activities in FY90, 17:1538 (RA;US) 
Time Projection Chambers 
Highly integrated electronics for a TPC detector RD-13, 17:1537 
(RA;US) 
RHIC TPC R and D progress and goals, 17:1539 (RA;US) 
BROWN COAL 
See also LIGNITE 
Upgrading experience and studies on Australian brown coals, 
17:877 (RA;US) 
BROWNIAN MOVEMENT 
Fluctuations in a Levy flight gas, 17:2395 (R;DK) 
BUBBLES 
The effect of ion irradiation on inert gas bubble mobility, 17:2502 
(R:US) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 


BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CONCRETES 
Some problems in the application of nuclear data to the determi- 
nation of natural radionuclides, particularly **°Ra, in building 
materials, 17:1739 (IA:CS:in Czech) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
A survey of air flow models for multizone structures, 17:945 
(R:US) 
Analysis and technology transter report, 1989 and 1990: Build- 
ing technologies, 17:933 (R:US) 
Annual report for 1950 on H.|. surveys of buildings outside the Ex- 
clusion Areas in the 100, 200, and 300 Areas, 17:364 (R:US) 
Annual report for 1951—of non-process buildings and areas re- 
ported by the Radiation Monitoring Units of the Manufacturing 
and Radiological Sciences Department, 17:379 (R:US) 
Application of “imitation steam” systems to hot water district 
heating and cooling systems: Phase 3, System operation and 
analysis: Final report, 17:938 (R:US) 
Control of building services and trim, 17:944 (R;Fl;in Finnish) 
Distribution of contaminants in buildings by air recirculation and 
other airflows, 17:957 (R:Fl) 
Enhanced radon concentation in handwork rooms in schools, 
17:1697 (IA;AT:in German) 
Fire engineering design of steel framed car-park buildings, 
17:958 (R;Fl) 
Optimizing of heat consumption with DDC-technology in build- 
ings, 17:951 (R;Fl;In Finnish) 
Options for reducing carbon dioxide emissions, 17:948 (R;US) 
Radioactive material release and 105 Building pressures for 
Project CGI-791: Revision, 17:784 (R;US) 
Sensory evaluation of indoor air quality, 17:956 (R;Fl;In Finnish) 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 
Gaseous fuel in glass furnaces: 
(1;DK;In Swedish) 
BURNUP 
Burnup limits in PWR and in BWR fuel, 17:634 (RA:XA) 
Design of fuel for improved burnup in PHWRs, 17:652 (RA;XA) 
High burnup LWR fuel experience, 17:625 (RA;XA) 
Incentives for extended burnup for WWER reactors, 17:620 
(RA;XA) 
Power ramp performance of UO> fuel at extended burnup, 
17:649 (RA;XA) 
Progress in understanding high burnup phenomena, 17:624 
(RA;XA) 
Status report on the IAEA’s WREBUS study, 17:619 (RA;XA) 
BURSA OF FABRICIUS 
See BIRDS 
BUSINESS 
Hypermedia-based information system and their applications in 
business and industry, 17:2627 (R;Fl;In Finnish) 
BUTANE 
Studies of vanadium-phosphorus-oxygen selective oxidation 
catalysts by °'P and 5'V NMR spin-echo and volume suscep- 
tibility measurements, 17:1129 (R;US) 
BUTENES 
Studies of vanadium-phosphorus-oxygen selective oxidation 
catalysts by °'P and °'V NMR spin-echo and volume suscep- 
tibility measurements, 17:1129 (R;US) 
BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also DODEWAARD REACTOR 
NINE MILE POINT-2 REACTOR 
Aging assessment of BWR control rod drive systems, 17:731 
(R;US) 


Literature survey. 17:209 
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Experimental results of direct containment heating by high- 
pressure melt ejection into the Surtsey vessel: The DCH-3 
and DCH-4 tests. 17:799 (R:US) 

Generic Environmental Impact Statement for license renewal of 
nuclear plants: Appendices. Draft report for comment: Vol- 
ume 2, 17:738 (R:US) 

Identification and assessment of containment and release man- 
agement strategies for a BWR Mark | containment, 17:739 
(R:US) 

Materials in the primary system of water-cooled nuclear power 
plants. 17:609 (R:US) 

The probability of liner failure in a Mark-!| containment, 17:794 
(R;US) 

Transactions of the nineteenth water reactor safety information 
meeting, 17:793 (R;US) 


Cc 


Cc CODES 

CDFTBL: A statistical program for generating cumulative distri- 
bution functions from data: User's manual, Version 1.0, 
17:2620 (R;US) 

CHAIN.238DJ: A computer code for calculating 2°°Pu produc- 
tion, quality, and impurity levels in the 2°7Np transmutation 
chain, 17:2621 (R;US) 

C INVARIANCE 

Summary of spin session talks, 17:2125 (R;US) 
C-1430 RESONANCES 

See MESONS 
CADMIUM 

Analysis of cadmium and copper in cyanide plating solutions by 
the inductively coupled argon plasma spectrometer: Final re- 
port, 17:1239 (R;US) 

CADMIUM 111 

Low-spin levels of 1''-1"5Cd, 17:2170 (R;DE) 
CADMIUM 113 

Low-spin levels of 1''-""SCd, 17:2170 (R;DE) 
CADMIUM ARSENIDES 

Peculiarities of the preparation of Cd2As3Cl, 17:1309 (IA;SU;In 
Russian) 

Ternary semiconductor compounds in Cd-P(As)-Cl(Br,l) sys- 
tems, 17:1313 (IA;SU;in Russian) 

CADMIUM CHLORIDES 

Heteronuclear complexing in melts ZnClo¢dClz-LiCl-KCI from 
the raman spectra data, 17:1333 (IA;SU;in Russian) 

Peculiarities of the preparation of CdzAs3Cl, 17:1309 (IA;SU;In 
Russian) 

CADMIUM COMPLEXES 

1,2-naphthoquinone-2-thiosemicarbazonates of metals, 17:1337 
(IA:SU;In Russian) 

Heteronuclear complexing in melts ZnClocdClo-LiCl-KCI from 
the raman spectra data, 17:1333 (IA;SU;In Russian) 

On the stability series of coordination compounds of double- 
charged metal ions, 17:1263 (IA;SU;In Russian) 

Potential field for complexes of (a) zinc (b) amin-perrhenates 
cadmium with isotopic substitution (a) sup(14)N/ sup(15)N 
and (b) sup(110)Cd/ sup(116)Cd and H/D, 17:1255 (|;BR;In 
Portuguese) 

CADMIUM COMPOUNDS 
See also CADMIUM ARSENIDES 
CADMIUM PHOSPHIDES 

Preparation of CdjP3] monocrystals in the region of congruent 
evaporation and their properties, 17:1310 (IA:SU;In Russian) 

Quaternary chalcogenides Cu(Ag)2CdGe(Sn)S(Se,Te),, 
17:1273 (IA;SU:in Russian) 

Use of ampule synthesis method with two-zone heating for 
Preparation of chalcogenides of different composition, 
17:1270 (IA:SU;In Russian) 

CADMIUM PHOSPHIDES 

Ternary semiconductor compounds in Cd-P(As)-Cl(Br,l) sys- 

tems, 17:1313 (IA;SU;In Russian) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 


CALCIUM 40 REACTIONS 

Evidence for the 1gg ;2 strength in *'Sc and proton decay mode 
17:2164 (R:FR) 

Study of the continuum in heavy ion inelastic spectra by light 
particle coincidence measurements, 17:2163 (R:FR) 

CALCIUM 40 TARGET 

Study of the continuum in heavy ion inelastic spectra by light 

particle coincidence measurements, 17:2163 (R:FR) 
CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 4, April 1-June 30, 1991, 17:569 (R:US) 

The uSR investigation of multi-phase Bi-based superconduc- 
tors, 17:2327 (R;SU) 

Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and Ti/KCIO,4 pyrotechnic blends, 17:1668 (R;US) 

CALCIUM OXIDES 

Crystalline phases during the melting of Bi2Sr2CaCuz0,, 
17:1128 (R:US) 

Fundamental studies of catalytic gasification: Qluarterly report, 
January 1, 1991—March 31, 1991, 17:40 (R:US) 

Fundamental studies of catalytic gasification: Quarterly report, 
April 1, 1991—June 30, 1991, 17:41 (R:US) 

Fundamental studies of catalytic gasification: Summary report 
on single metal oxide and binary oxide catalysts, their perfor- 
mance in steam gasification and reaction mechanisms. 
1985-1990, 17:39 (R;US) 

Processing and properties of superconductor wires, 17:805 
(R;US) 

Spectral weight changes at the superconducting transition of 
BizSrpCaCusOg,,, 17:1133 (R;US) 

CALCULATIONS (2-DIMENSIONAL) 

See TWO-DIMENSIONAL CALCULATIONS 
CALCULATIONS (3-DIMENSIONAL) 

See THREE-DIMENSIONAL CALCULATIONS 
CALCULUS (DIFFERENTIAL) 

See DIFFERENTIAL CALCULUS 
CALDERAS 

Phase II drilling operations at Long Valley, 17:512 (RA;US) 

Progress in hydrothermal reservoir research at UURI, 17:524 
(RA;US) 

Science plans for Phase II of the Long Valley exploratory well, 
17:513 (RA;US) 

CALIBRATION STANDARDS 

Calibration of the PIXE method by means of thick standards, 
17:1215 (IA;CS;In Czech) 

INAA of a new reference material, the IAEA 155 "whey powder’, 
17:1226 (IA;CS;in Czech) 

CALIFORNIA 

Hydrothermal opportunities and challenges in the Basin and 

Range, 17:502 (RA;US) 
CALORIMETERS 

L3 electromagnetic calorimeter calibration study of channel: 
ete~ — 2° — ete- (-y), 17:1629 (R;FR;In French) 

Warm liquid calorimetry: preliminary results from E-795, 
17:1628 (R;FR) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CALORIMETRIC DOSEMETERS 

The dry heat exchanger calorimeter system, 17:1633 (R;US) 

The large volume calorimeter for measuring the “pressure 
cooker” shipping container, 17:1634 (R;US) 

CALUTRONS 

See ELECTROMAGNETIC ISOTOPE SEPARATORS 
CAMERAS 

See also STREAK CAMERAS 

Video systems for alarm assessment, 17:397 (R;US) 
CANADA 

Canadian coal export future, 17:95 (RA;US) 

Economics of nuclear power in Canada, 17:696 (RA;XA) 

Nuclear development potential in new Brunswick: The "Whole- 
to-coal” model, 17:716 (RA;XA) 

World oil price and how it relates to future coal mine develop- 
ment, 17:202 (RA;US) 
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CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 

Calculation study of the CANDU type fuel performance at ex- 
tended burnup, 17:650 (RA:XA) 

Evolution of the ELESTRES code for applications to extended 
burnups, 17:651 (RA:XA) 

Nuclear development potential in new Brunswick: The "Whole- 
to-coal” model, 17:716 (RA:XA) 

CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CAPSULES (IRRADIATION) 

See IRRADIATION CAPSULES 
CARBAMIDE 

See UREA 
CARBAZOLES 

Thermodynamics of the hydrodenitrogenation of carbazole, 

17:198 (R:US) 
CARBINOL 
See METHANOL 
CARBON 
See also DIAMONDS 
GRAPHITE 

Biotic and abiotic carbon to sulfur bond cleavage: Technical re- 
port, April 1, 1991—June 30, 1991, 17:37 (R;US) 

Neutron induced pion production on C, Al, Cu, and W at neutron 
energies of 200-600 MeV, 17:2007 (R:US) 

Textures and morphologies of chemical vapor deposited (CVD) 
diamond, 17:1142 (R:US) 

Theoretical study of the structure, energetics, and dynamics of 
silicon and carbon systems using tight-binding approaches, 
17:1964 (R;US) 

CARBON 12 

Measurements of non-leptonic weak decays of lambda hypernu- 

clei, 17:2148 (R;US) 
CARBON 12 REACTIONS 

Detailed energy dependence of the elastic and inelastic '*C + '*C 

scattering between 5 and 10 MeV/nucleon, 17:2150 (R;FR) 
CARBON 12 TARGET 

Cumulative production of +~-mesons in x~ C interactions at 40 
GeV/c, 17:2152 (R:SU;In Russian) 

Detailed energy dependence of the elastic and inelastic 1*C + '*C 
scattering between 5 and 10 MeV/nucleon, 17:2150 (R;FR) 

First observation of the neutral current nuclear excitation 
12C(v,v')'*C*(1*,1), 17:2153 (R;DE) 

Isotope separation of relativistic projectile fragments as well as 
cross section measurements on °-9-''Li secondary beams, 
17:1545 (R;DE;In German) 

CARBON DIOXIDE 

Carbon dioxide and climate: Summaries of research in FY 
1991, 17:1687 (R;US) 

Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 March 
1991-15 June 1991, 17:38 (R;US) 

Report of the carbon dioxide commission, 17:67 (R;Fl;in Finnish) 

Simulation of the carbon cycle in the ocean: Annual technical 
progress report, 1990-1991, 17:1774 (R;US) 

CARBON DIOXIDE LASERS 

Pulsed COz laser processing of thin ion-implanted silicon layers, 

17:1141 (R;US) 
CARBON FIBERS 

Deposition from gas-phase of boron-carbide on graphite, 

17:1160 (R;IL;In Hebrew) 
CARBON MONOXIDE 

The hydrocarbon selectivity of cobalt Fischer-Tropsch catalysts, 

17:24 (R;US) 
CARBON STEELS 

See also STEEL-ASTM-A533-B 

Anticorrosion protection of carbon steel by electrodeposition of 
niobium in melted fluorides, 17:1045 (1;BR;In Portuguese) 

Influence of multi-element ion beam bombardment on the corro- 
sion behavior of iron and steel, 17:1084 (R;US) 


Study of the corrosion rate behavior of ion implanted Fe-based 

alloys. 17:1083 (R:US) 
CARBONACEOUS MATERIALS 

See also COAL 

Fundamental studies of catalytic gasification: Qluarterly report. 
January 1, 1991—March 31. 1991. 17:40 (R:US) 

Fundamental studies of catalytic gasification: Quarterly report 
April 1, 1991—June 30. 1991, 17:41 (R:US) 

Fundamental studies of catalytic gasification’ Summary report 
on single metal oxide and binary oxide catalysts. their pertor- 
mance in steam gasification and reaction mechanisms 
1985-1990. 17:39 (R:US) 

CARBOXYLIC ACIDS 

See also AMINO ACIDS 

Bioremediation at Great Plains Gasification Plant, 17:56 (RA:US) 
CARCINOGENESIS 

Experimental, statistical. and biological models of radon car- 
cinogenesis, 17:1883 (R:US) 

Oncogene amplification detected by in situ hybridization in radi- 
ation induced rat skin tumors, 17:1873 (R:US) 

The oncogenic action of ionizing radiation on rat skin: Progress 
report. May 1, 1991—April 30, 1992, 17:1874 (R:US) 

CARCINOGENS 

[lonization in liquids]: Progress report, [November 1, 1990— 

October 31, 1991], 17:1890 (R:US) 
CASEIN 

Technique for the study of short lived species produced in 
opaque samples by microsecond and nanosecond electron 
pulses, 17:1362 (R:IN) 

CASTE (INSECTS) 

See INSECTS 

CASTING 

Investigation of the effect of geometry of the tundish on steel 

flow by means of radiotracers, 17:408 (IA:CS:iIn Czech) 
CASTINGS 

Determination of the distribution of exogenous impurities in 
products from rimming steel by means of radiotracers, 17:409 
(IA:CS;In Czech) 

CASTOR TOKAMAK 

Hard X-ray studies on the Castor tokamak, 17:2433 (R;CS) 

Suppression of magnetic fluctuations by lower hybrid current 
drive on the CASTOR tokamak, 17:2434 (R:CS) 

CATALYSTS 
17:199 (PA;CA) 
CATALYTIC REFORMING 
Catalytic reforming of natural gas for gas turbine operation, 
17:565 (R:SE;In Swedish) 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 

See also HYDROGEN IONS 1 PLUS 

Cationically polymerizable monomers derived from renewable 
sources: Progress report, February 1, 1991—October 1, 1991, 
17:1145 (R;US) 

CAUCHY PROBLEM 

About the movement of an ideal fluid contained in an elastic 
container, 17:2337 (R;XA) 

Semilinear hyperbolic systems and equations with singular ini- 
tial data, 17:2335 (R:XA) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Calculation by a mixed finite element method of the eigenmodes 
of a 3D resonant cavity, 17:2392 (R:FR:In French) 

Microwave measurements of water vapor partial pressure at 
high temperatures, 17:333 (RA;US) 

Resonator design for a visible wavelength free-electron laser [*], 
17:1417 (R;US) 

ccD 
See CHARGE-COUPLED DEVICES 


Prospects of physics at CDF with the SVX, 17:1997 (R;US) 
CEA 
Foreword and introductory comments to CEA annual report 
1989, 17:2580 (R;GB) 
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CEBAF ACCELERATOR 
Current alianment topics at CEBAF. 17:1447 (RA:US) 
CELL KILLING 
Linear-quadratic dose kinetics or 
pair/misrepair. 17:1885 (R:US) 

CELL WALL 

[Plant growth with limited water]. 17:1812 (R:US) 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (ELECTROLYTIC) 

See ELECTROLYTIC CELLS 
CEMENT INDUSTRY 

Development of an energy-saving grinding process applying the 
high-pressure grinding roll. Final report, 17:1111 (1:DE:In Ger- 
man) 

CENTRAL HEATING PLANTS 

Advanced automation in small scale energy production, 17:863 

(R:Fl:in Finnish) 
CERAMICS 

A model of toughening effects in whisker-reinforced composites, 
17:1137 (R:US) 

Ceramic technology for Advanced Heat Engines Project: Semi- 
annual progress report, October 1990—March 1991, 17:1006 
(R:US) 

Corrosion of SiC and oxide-composite ceramics by a simulated 
steam-reformer atmosphere. 17:985 (R:US) 

Detection sensitivity of x-ray CT imaging for NDE of green-state 
ceramics, 17:1003 (R:US) 

Mechanisms of mechanical fatigue in ceramics: Annual techni- 
cal progress report No. 1, August 15, 1989-August 14, 1990, 
17:1110 (R;US) 

One-dimensional thermodynamical model for poling of ferro- 
electric ceramics, 17:2282 (R;XA) 

Present state of the controversy about the grain boundary relax- 
ation, 17:2289 (R;XA) 

Shock-compression properties of ceramics, 17:1139 (R;US) 

The role of mobile ions in fast ion conducting systems and high 
impact strength ceramics: Final report, August 1, 1984—July 
31, 1989, 17:1109 (R:US) 

CERIUM 142 

The influence of complex configuration on the properties of low- 

lying states, 17:2247 (R;SU) 
CERIUM COMPLEXES 

Carboxylic complexes of metals with crown-ethers, 17:1330 

(IA;SU:In Russian) 
CERIUM SULFATES 

Synthesis and properties of double sulfates, 17:1288 (IA;SU;In 

Russian) 
CERIUM SULFIDES 
Synthesis and properties of luminophors based on double sul- 
fides, 17:1291 (IA:SU;In Russian) 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 

J/¥ production in p-p, p-nucleus and nucleus-nucleus collisions, 
17:1962 (R:FR) 

Measurements and simulations of collective effects in the CERN 
SPS, 17:1475 (RA;US) 

CESIUM 137 

Ferrocyanide-containing waste tanks: Ferrocyanide chemistry 
and reactivity, 17:324 (R;US) 

Utilization of cesium-137 environmental contamination from fall- 
out in erosion and sedimentation studies, 17:1735 (|;BR;in 
Portuguese) 

CESIUM ALLOYS 
A novel phase transition in alloys, 17:1018 (R;US) 
CESIUM BROMIDES 
Preparation, optical properties and phase P-T diagram of 
CspHgBr, monocrystals, 17:1285 (IA;SU;In Russian) 
CESIUM COMPOUNDS 
See also CESIUM BROMIDES 
CESIUM SULFATES 

Complexing and mesomorphism of melts of lithium and cesium 

propionates and butyrates, 17:1338 (IA;SU;in Russian) 


dose-dependent re- 


CESIUM SULFATES 
Synthesis and properties of double sulfates. 17:1288 (IA:SU:In 
Russian) 
CHALCOGENIDES 
See also OXIDES 
SULFIDES 
TELLURIDES 

Quaternary chalcogenides 
17:1273 (IA:SU:In Russian) 

Regularities of formation and property change of compounds in 
the systems A'-B°-C®. 17:1275 (IA:SU:in Russian) 

Use of ampule synthesis method with two-zone heating for 
preparation of chalcogenides of different composition, 
17:1270 (IA:SU:In Russian) 

CHARGE CONJUGATION INVARIANCE 

See C INVARIANCE 

CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGE STATES 
A new concept: the fast preequilibrium charge state of swift ions 
in solids, 17:2311 (R:FR) 
CHARGE-COUPLED DEVICES 
A self triggered intensified Ced (Stic), 17:1625 (R;FR) 
CHARGED-PARTICLE TRANSPORT 

Exact stopping cross section of the quantum harmonic oscillator 
for a penetrating point charge of arbitrary strength, 17:2315 
(R;DK) 

Modeling particle transport during the L-H transition and ELM 
crashes, 17:2499 (R;US) 

Studies of plasma transport: Annual summary of progress, De- 
cember 1990—July 1991, 17:2405 (R;US) 

CHARGING (REACTOR) 

See REACTOR FUELING 
CHARM PARTICLES 

DELPHI results on Z decays into heavy flavours, 17:2018 (R;FR) 
CHARS 

Advanced concept for the production of co-products, 17:18 
(RA;US) 

Characterization of cot! by pyrolysis, 17:42 (1;DK;In Danish) 

Radiation properties of coal combustion products, 17:74 (R:US) 

Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 March 
1991-15 June 1991, 17:38 (R;US) 

CHEMICAL ANALYSIS 
See also MULTI-ELEMENT ANALYSIS 
NONDESTRUCTIVE ANALYSIS 
QUALITATIVE CHEMICAL ANALYSIS 

Manual of analytical methods for the Industrial Hygiene Chem- 
istry Laboratory, 17:1244 (R;US) 

Standard method for toxic PCB congener analysis, 17:1165 
(R;US) 

CHEMICAL EFFLUENTS 

Biological baseline data Youngs Bay, Oregon, 1974: Final re- 
port, 1 November 1973-30 April 1975, 17:1775 (R;US) 

Enviroment and energy in Scandinavia, Appendix 1: Energy 
scenarios for the year 2010. Environmental criteria, 17:846 
(I;NO;In Norwegian) 

Environment and energy in Scandinavia: Energy scenarios for 
the year 2010, 17:845 (I;NO;In Swedish, Norwegian, Danish) 

CHEMICAL EXPLOSIVES 

Ferrocyanide-containing waste tanks: Ferrocyanide chemistry 
and reactivity, 17:324 (R;US) 

The Pulsed Interrogation Neutron and Gamma (PING) system, 
17:1667 (R;US) 

Versatile electrochemical microsensors for environmental moni- 
toring, 17:1805 (R;US) 

CHEMICAL INDUSTRY 
Research agenda for waste minimization, 17:967 (R;US) 
CHEMICAL REACTION KINETICS 

Complex temporal and spatial patterns in nonequilibrium sys- 
tems: Progress report, December 1990-—November 1991, 
17:1247 (R;US) 


Cu(Ag)2CdGe(Sn)S(Se.,Te)., 
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CHEMICAL REACTIONS 
See also CHEMISORPTION 
CORROSION 
DESULFURIZATION 
HYDRIDATION 

Steroselective synthesis and application of L-['5N] amino acids, 

17:1820 (R;US) 
CHEMICAL REACTORS 

D.C.-are plasma generator for nonequilibrium plasmachemical 
processes, 17:1963 (R;CS) 

Research on the pyrolysis of hardwood in an entrained bed pro- 
cess development unit, 17:443 (R;US) 

CHEMICAL WARFARE AGENTS 

Development of a spectrochemical modification (SM) technique 
to detect permeation of chemical warfare agent simulants 
through protective clothing materials, 17:1380 (R;US) 

The Pulsed Interrogation Neutron and Gamma (PING) system, 
17:1667 (R;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Methodology for generating waste volume estimates, 17:1732 
(R;US) 

Stratigraphy of the unsaturated zone and uppermost part of the 
Snake River Plain Aquifer at the Idaho Chemical Processing 
Plant and Test Reactors Area, Idaho National Engineering 
Laboratory, Idaho, 17:1902 (R;US) 

CHEMILUMINESCENCE 
Microscope-Quantitative Luminescence Imaging System (M- 
QLIS) description and user's manual, 17:1645 (R;US) 
CHEMISORPTION 
lonic effect in the theory of chemisorption, 17:2297 (R;XA) 
CHEMISTRY 
See also GEOCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 
WATER CHEMISTRY 
12. Ukrainian Republic conference on inorganic chemistry. V.1: 
Summaries of reports, 17:1262 (1;SU) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 

A pad readout detector for CRID/tracking at RHIC, 17:1532 
(RA;US) 

Experimental study of photon fast detector with a cathodic 
lecture in check pattern for annular focusing Cherenkov coun- 
ters, 17:1592 (R;FR;In French) 

Progress report on a fast, particle-identifying trigger based on 
ring-imaging Cherenkov techniques, 17:1536 (RA;US) 

CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

5. Annual report of RADMIL 1989/90, 17:1780 (1;GB) 

Radioactive iodine in environment and human body, 17:1723 
(R;PL;In Polish) 

The Tchernobyl milk, 17:788 (1;BR;in Portuguese) 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHILE 

Southern Hemisphere circulation signals in connection with win- 

ter rainfall forecasting in central Chile, 17:1696 (R;XA) 
CHINA 

Agreement of 10 September 1991 between the International 
Atomic Energy Agency and the Government of the Islamic 
Republic of Pakistan for the application of safeguards in con- 
nection with the supply of a miniature neutron source reactor 
from the People’s Republic of China, 17:401 (R;XA) 

Chinese nuclear power projects investment programming model 
and analysis of financing approaches, 17:713 (RA;XA) 


Financing a nuclear power plant in a developing country: Experi- 
ence with the DAYA BAY nuclear plant, China, 17:705 (RA:XA) 
Plasma Physics Network Newsletter. No. 3, 17:2428 (1;XA) 
Syntuel technologies - What is appropriate to China, 17:15 
(RA;US) 
CHIRAL 
See ENANTIOMORPHS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
CHLORIDES 
See also CADMIUM CHLORIDES 
LANTHANUM CHLORIDES 
LITHIUM CHLORIDES 
MOLYBDENUM CHLORIDES 
NEODYMIUM CHLORIDES 
SODIUM CHLORIDES 
TELLURIUM CHLORIDES 
TUNGSTEN CHLORIDES 
Theoretical calculation of the spectra, the EPR g-factors and the 
magnetic susceptibilities of Cu** ion in Cs2CuCk, 17:2303 
(R;XA) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Removal of trichloroethylene contamination from the subsur- 
face: A comparative evaluation of different remediation 
strategies by means of numerical simulation, 17:1751 (R;US) 
Screening evaluation of alternative cleaning solvents, 17:1713 
(R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
PCB toxic equivalent factors: Significance for the utilities, 
17:1889 (R;US) 
Standard method for toxic PCB congener analysis, 17:1165 
(R;US) 
CHLORINE 
Can a powerful source (APS) cast useful light on atomic hole 
state processes?, 17:1940 (RA;US) 
CHLORINE 36 
Parity mixing in °°C! investigated via circular polarization of the 
1.95105 MeV gamma rays, 17:2193 (R;XA) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE ISOTOPES 
See also CHLORINE 36 
Geochemistry of 25°Pu, Te and 1291, 17:1744 (IA;AU) 
CHLOROPHYLL 
The magnesium chelation step in chlorophyll biosynthesis: 
Progress report, 17:1814 (R;US) 
CHROMATES 
Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and Ti/KCIO, pyrotechnic blends, 17:1668 (R;US) 
CHROMIUM 
Experimental and calculational studies of the transmission of fis- 
sion spectrum neutrons through Cr and Ni spheres, 17:2255 
(RA;XA) 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990), 17:2199 (R;XA) 
CHROMIUM 50 TARGET 
Evaluation of particle emission spectra for isotopes of chromium, 
iron and nickel for the BROND data library, 17:2203 (RA;XA) 
CHROMIUM 52 TARGET 
Evaluation of particle emission spectra for isotopes of chromium, 
iron and nickel for the BROND data library, 17:2203 (RA;XA) 
CHROMIUM CARBIDES 
Synthesis of cast composite materials, 17:1124 (IA;SU;In Rus- 
sian) 
CHROMIUM COMPLEXES 
Gelled polymer systems for permeability modification in 
petroleum reservoirs: Final report, 17:115 (R;US) 
CHROMIUM COMPOUNDS 
See also CHROMATES 
CHROMIUM CARBIDES 
A novel process for methanol synthesis: Progress report, De- 
cember 1, 1990—February 28, 1991, 17:31 (R;US) 
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A novel process for methanol synthesis: Progress report, 
September 1, 1990—November 30, 1990, 17:30 (R;US) 

Gelled polymer systems for permeability modification in 
petroleum reservoirs: Final report, 17:115 (R;US) 

CHROMIUM ISOTOPES 

Isotopic effects and reaction mechanisms induced by fast neu- 

trons in the mass range A ~ 50, 17:2232 (RA;XA) 
CHROMIUM STEELS 

Quantitative evaluation of radiation defects by the TEM method, 
17:1057 (IA:CS;in Czech) 

Study of mechanical behavior and internal structure of ferritic 
nanocrystalline material: Technical progress report, 1 August 
1990-1 August 1991, 17:1028 (R;US) 

CHROMIUM-NICKEL STEELS 
See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-CR18NI10TI 
STEEL-CR19NI10 
STEEL-CR19Ni10-L 
Isotopic tailoring and other techniques used to study helium ef- 
fects in austenitic steels, 17:1068 (IA;SU) 
CHROMIUM-NICKEL-MOLYBDENUM STEELS 
See also STEEL-CR15NI15MOTIB 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 

Comparison of brittle fracture properties of the 15Kh2MFA and 
15Kh2NMFA reactor materials in tests at a low constant defor- 
mation rate in the medium of coolant, 17:1055 (IA;CS;ln Czech) 

Effect of neutron radiation and hydrogen on the brittle fracture 
properties of Cr-Ni-Mo-V steel, 17:1052 (IA;CS;In Czech) 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 
CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CLADDING 

Annual report of tank waste treatability, 17:344 (R;US) 
CLADDING-FUEL INTERACTIONS 

See FUEL-CLADDING INTERACTIONS 
CLASSICAL MECHANICS 

On quantization, the generalised Schroedinger equation and 
classical mechanics, 17:2398 (R;AU) 

CLASSIFICATION 

PCB toxic equivalent factors: 

17:1889 (R;US) 
CLAYS 

See also SMECTITE 

An electrical network analogous technique for measuring ther- 
mophysical properties of conductive materials, 17:1150 (R;US) 

An evaluation of the resistivity anisotropy of the clays at the 
Down Ampney fault research site, 17:291 (R:FR) 

Fracture mapping in clays, using gas geochemistry: back- 
ground, design of a mobile laboratory, and surveys in 
England and Italy, 17:294 (R;FR) 

Ground heat exchangers for high temperature storage in clay, 
17:498 (R;SE;In Swedish) 

Reconnaissance geophysics to locate major faults in clays, 
17:301 (R;FR) 

CLEAN AIR ACT 

See US CLEAN AIR ACT 
CLEAN ROOMS 

Room air conditioner, 17:950 (R;Fl;ln Finnish) 
CLIMATES 

Climatic changes and water resources: Contribution to the inter- 
departmental climate elucidation, 17:472 (R;NO;In Norwegian) 

Regional-scale simulations of the western United States cli- 
mate, 17:1907 (R;US) 

CLIMATIC CHANGE 

See also GREENHOUSE EFFECT 

Mass and energy budgets of animals: Behavioral and ecological 
implications: Progress report, May 1, 1991—November 1, 
1991, 17:1807 (R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 


Significance for the utilities, 


CLOUDS 
An integrated cloud observation and modeling investigation in 
support of the ARM Program: Progress report, 17:1901 (R;US) 
Experimental and theoretical investigations of marine stratocu- 
mulus cloud sensitivity to climate parameters using ship-trail 
clouds, 17:1908 (R;US) 
Influences of clouds and rain on the latge-scale transport and 
deposition of sulfur, 17:1710 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CO-GENERATION 
See COGENERATION 
COAL 
See also BROWN COAL 
SUBBITUMINOUS COAL 
Calibration Standards 
Precision INNA and Moessbauer spectroscopy measurements 
on short-lived nuclides in selected reference substances, 
17:1206 (IA;AT;In German) 
Cleaning 
Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1— 
December 31, 1990, 17:33 (R;US) 
Development of a coal cleaning control system: Final report, 
17:4 (R;US) 
Combustion 
Characterization of the combustion behaviour of coals, 17:80 
(R;Fl;in Finnish) 
Healy clean coal project, 17:557 (RA;US) 
Radiation properties of coal combustion products, 17:74 (R;US) 
Combustion Properties 
Combustion characteristics of a single piece of coal in a non- 
convective atmosphere, 17:85 (R;Fl) 
Coprocessing 
A comparative techno-economic analysis of coprocessing, di- 
rect coal liquefaction and resid upgrading, 17:21 (RA;US) 
Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, March 1, 
1991—June 30, 1991, 17:28 (R;US) 
Energy Policy 
A national policy of energy independence: Coal, alternate fuels 
and America’s security, 17:201 (RA;US) 
Coal opportunities in Eastern Europe, 17:94 (RA;US) 
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plants: Pilot project. 17:442 (1;DK;In Danish) 

COGENERATION PLANTS 
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COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
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What's driving Gigabit/sec channels?, 17:2617 (R;US) 
COMPUTER PROGRAMS 
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See RADIATION MONITORING 
CONTROL EQUIPMENT 
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magnetic susceptibilities of Cu2* ion in Cs2CuCl,, 17:2303 
(R;XA) 

COPPER OXIDES 

Computer modeling of Y-Ba-Cu-O thin film deposition and 
growth, 17:1136 (R;US) 

Crystalline phases during the melting of Bi2Sr2CaCu0,, 
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ALLOY-ZR98SN-4 
STEEL-CR15NI15MOTIB 
STEEL-CR17NI12MO3 
STEEL-CR17NI12MO3-L 
STEEL-CR18NI10TI 
STEEL-CR19NI10 
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See COULOMB FIELD 
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Theory of cleavage fracture and of the transition behavior of low 

alloy steels, 17:1050 (IA;CS;in Czech) 
CRYSTAL LATTICES 

X-ray and other diffractometric methods for quantitative mi- 

crostructure evaluation, 17:1411 (IA;CS;in Czech) 
CRYSTAL MODELS 

See also ISING MODEL 

A transfer-matrix method for spatially modulated structures, 
17:2293 (R;XA) 

CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL-PHASE TRANSFORMATIONS 
MC simulations of highly anisotropic 2D hard dumbbells: Aperi- 
odic phase between fluid and dense solid, 17:2287 (R;XA) 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CRYSTALS 
See also IONIC CRYSTALS 
LIQUID CRYSTALS 

SUNY beam line X3, National Synchrotron Light Source: 
[Progress report, 1990-1991], 17:2279 (R;US) 

Techniques and processes for the measurement of the reso- 
nances of small single crystals, 17:1132 (R;US) 

CULTURAL OBJECTS 
Instrumental neutron activation analysis of selected iron objects 
from the Premyslide era, 17:1223 (IA;CS;In Czech) 
CUMULATIVE EFFECT 
See PARTICLE PRODUCTION 
CUPRATES 

Charge instabilities due to breathing mode electron-phonon 
coupling in the single-band Hubbard theory for cuprate super- 
conductors, 17:1106 (R;US) 

The uSR investigation of multi-phase Bi-based superconduc- 
tors, 17:2327 (R;SU) 

CURRENT-DRIVE HEATING 

Current drive using lower hybrid and fast magnetosonic waves 
in large tokamaks, 17:2414 (R;FR) 

Radiation scattering back to the plasma by the tokamak inner 
wall in the energy range 50-500 keV during lower hybrid cur- 
rent drive, 17:2417 (R;FR) 

CURTAILMENTS 
See ALLOCATIONS 
CYANIDES 

Requested information regarding remote analytical capabilities, 

17:1355 (R;US) 


CYANOBACTERIA 

The bioenergetics of salt tolerance: Final report, 17:1811 (R:US) 
CYLINDERS 

Investigation of breached depleted UF, cylinders, 17:273 (R:US) 
CZECHOSLOVAK ORGANIZATIONS 

See also UJV 

Information on a new radiochemical laboratory of the Institute of 

Mineral Raw Materials in Kutna Hora, 17:2575 (IA;CS;in Czech) 


D 


D MESONS 
See also D PLUS MESONS 
B and D meson decays with taking into account confinement of 
light quarks, 17:2056 (R:SU) 
Review of semileptonic charm decays, 17:1982 (R;US) 
D PLUS MESONS 
The measurement of D,* and D* meson decays into K**anti 
K*°, 17:1985 (R;DE) 
D PLUS RESONANCES 
See DMESONS 
D S MESONS 
The measurement of D,* and D* meson decays into K**anti 
K*°, 17:1985 (R:DE) 
D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAMAGING NEUTRON FLUENCE 
Neutron metrology in the HFR: R139-571 irradiation of steel, 
17:1033 (R:NL) 
Neutron metrology in the HFR: Steel irradiation R139-55, 
17:1035 (R;NL) 
Neutron metrology in the HFR: Steel irradiation R139-581, 
17:1036 (R;NL) 
Neutron metrology in the HFR: Steel irradiation R139-63, 
17:2517 (R;NL) 
DAMS 
Cofferdams - collapses and near accidents at Swedish hydro 
power plants, 17:473 (R;SE:in Swedish) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION 
Development of models for use in the assessment of waste 
repository performance: Annual progress report, 1 November 
1988-30 September 1989, 17:341 (R;US) 
HISPLT: A history graphics postprocessor, 17:2609 (R;US) 
DATA ACQUISITION SYSTEMS 
A guide to writing procurement specifications for new and exist- 
ing CHAWS sites, 17:1650 (R;US) 
Data Acquisition System, 17:339 (RA;US) 
Design of a master Fastbus tor the data acquisition of the DEL- 
PHI external detector. Measurement of the strong interaction 
coupling constant in the Z neutral boson hadronic decay, 
17:1597 (R:FR:In French) 
DATA ANALYSIS 
interpolating dynamical systems: Applications to experimental 
data analysis, 17:1975 (R;US) 
Standard method for toxic PCB congener analysis, 17:1165 
(R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA TRANSMISSION 
A system of computer programs (WAT.MOVE) for transferring 
data among data bases in the US Geological Survey National 
Water Information System, 17:1916 (R;US) 
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DATA TRANSMISSION SYSTEMS 





DATA TRANSMISSION SYSTEMS 
High speed data transmission for the SSC solenoidal detector, 
17:1559 (R:US) 
DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 
Reducing radon daughter background in alpha continuous air 
monitors. 17:1630 (R:US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAY HEAT REMOVAL 
See AFTER-HEAT REMOVAL 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECISION TREE ANALYSIS 
ENPEP and the decision making process in energy planning 
problems, 17:902 (RA;XA) 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
Remediation technology needs and applied R&D initiatives, 
17:366 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R:US) 
DECONTAMINATION 
A combined radiometric and electrochemical method of evalua- 
tion of the corrosion resistance of metals, 17:1060 (IA;CS;In 
Czech) 
Remediation technology needs and applied R&D initiatives, 
17:366 (R:US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R:US) 
Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Parton distributions in hard nuclear collisions, 17:2185 (RA;US) 
DEEP INELASTIC SCATTERING 
Scale dependence of Ay_pbars—bar from deep inelastic scatter- 
ing, 17:2063 (R;GB) 
Semilocal evolution of singlet structure function for GLAP and 
GLR equation, 17:2037 (R;DE) 
Small-x singlet structure functions from the nonlinear GLR 
equation, 17:2032 (R;DE) 
DEFORMATION 
See also NUCLEAR DEFORMATION 
Global positioning system measurements over a strain monitor- 
ing network in the eastern two-thirds of the United States, 
17:1649 (R:US) 
DEHYDRATION 
Molecular biology of Lea genes of higher plants: Progress re- 
port, 17:1815 (R;US) 
[Plant growth with limited water], 17:1812 (R;US) 
DELTA RESONANCES (MESON) 
See MESONS 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DENSITY (POPULATION) 
See POPULATION DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 


DEPLETION (NUCLEAR FUELS) 

See BURNUP 

DEPOSITION 

Computer modeling of Y-Ba-Cu-O thin film deposition and 
growth, 17:1136 (R;US) 

Influences of clouds and rain on the large-scale transport and 
deposition of sulfur, 17:1710 (R;US) 

Regional analysis of S emission-deposition trends in North 
America from 1979 through 1988, 17:1682 (R;US) 

DESALINATION PLANTS 

Development and testing of a direct coupling of an unregulated 
wind power station with a vapor compression plant for seawa- 
ter desalination. Final report. Phase 2. Construction of a 
prototype and experimental verification of the process, 17:972 
(1;DE;in German) 

DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 

See also COMPUTER-AIDED DESIGN 

Liquid phase methanol LaPorte process development unit: Mod- 
ification, operation, and support studies: Task 2.0, Run E-5, 
gas hold-up and equipment evaluation studies, 17:34 (R;US) 

Structural concepts and details for seismic design, 17:741 (R;US) 

DESORPTION 

Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 March 
1991-15 June 1991, 17:38 (R;US) 

Supporting technology for enhanced oil recovery: Sixth amend- 
ment and extension to Annex IV enhanced oil recovery 
thermal processes, 17:110 (R;US) 

DESOXYRIBONUCLEIC ACID 

See DNA 

DESULFURIZATION 

Analytics of limestone and FGD (Flue Gas Desulphurization) - 
products, 17:571 (R;Fl;In Finnish) 

Mineral formation in waste products, 17:1752 (1;DK;in Danish) 

Utility FGD survey, January—December 1988: Project summary, 
17:563 (R;US) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 

Electrostatic discharge effects on EBW detonators, 17:1669 

(R;US) 
DEUTERIUM 

Experimental investigations on muon-catalyzed fusion in D-T- 
mixtures, 17:1958 (IA;AT;in German) 

Low-background measurements of neutron emission from Ti 
metal in pressurized deuterium gas, 17:1631 (R;US) 

TFTR DT preparation project status, 17:2541 (R;US) 

DEUTERIUM COMPOUNDS 

Investigation of strain birefringence and wavefront distortion in 

001 plates of KD2PO,, 17:1162 (R;US) 
DEUTERIUM TARGET 

Design and performance of liquid hydrogen target systems for 
the Fermilab Fixed Target Program, 17:1544 (R;US) 

Front-form calculation of yd—np reactions at high energies, 
17:2182 (R;US) 

Recent results from the E665 muon scattering experiment at 
Fermilab, 17:2001 (R;US) 

DEUTERIUM-LITHIUM HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERONS 

Delta Isobars and their influence on the electromagnetic form- 
factors of the deuteron, 17:2240 (IA;AT;In German) 

Relativistic effects in the electrodisintegration of the deuteron, 
17:2242 (IA;AT;In German) 

DEVELOPING COUNTRIES 
See also ARGENTINA 
BRAZIL 
CHILE 
EGYPTIAN ARAB REPUBLIC 
INDIA 
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INDONESIA 
KENYA 
MALAYSIA 
NICARAGUA 
PAKISTAN 
PHILIPPINES 
POLAND 
PORTUGAL 
REPUBLIC OF KOREA 
ROMANIA 
THAILAND 
TURKEY 
YUGOSLAVIA 

Estimated capital requirements for electricity generation in de- 
veloping countries and a discussion of financing options, 
17:712 (RA;XA) 

Experience in the financing of nuclear power projects, 17:710 
(RA;XA) 

Financing of nuclear power projects in developing countries: 
Proceedings of a topical seminar held in Jakarta, 4-7 Septem- 
ber 1990, 17:693 (R;XA) 

Issues affecting the economies of nuclear power projects in the 
developing countries, 17:694 (RA;XA) 

Nuclear power: Financing options for developing countries, 
17:717 (RA;XA) 

Outlook on energy and electricity demand growth in developing 
countries, and status and perspectives for nuclear power, 
17:866 (RA;XA) 

Plasma Physics Network Newsletter. No. 3, 17:2428 (1;XA) 

Plasma Physics Network Newsletter. No. 4, 17:2429 (|;XA) 

Prospects of nuclear electricity generation in the ESCAP devel- 
oping countries, 17:695 (RA;XA) 

Tar - Hot-bulb engines - Diesel: An assessment of the economic 
feasibility, 17:444 (R;SE) 

DEVICES 
See EQUIPMENT 
DEXTRO AND LEVO OPTICAL ISOMERS 
See ENANTIOMORPHS 
DIALYSIS 
Re-use of disposable coil dialysers, 17:1854 (1;BR;in Portuguese) 
DIAMONDS 

Textures and morphologies of chemical vapor deposited (CVD) 
diamond, 17:1142 (R;US) 

Theoretical study of the structure, energetics, and dynamics of 
silicon and carbon systems using tight-binding approaches, 
17:1964 (R;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Reviewing the study of narrow dibaryons, 17:2145 (F;FR) 

The search for the H dibaryon with the BNL 2.0 GeV/c kaon 
beam, 17:1992 (R;US) 

DIBENZOPYRROLES 

See CARBAZOLES 

DIELECTRIC MATERIALS 

DOE Task Force meeting on Electrical Breakdown of Insulating 
Ceramics in a High Radiation Field, 17:2508 (R;US) 

Research for Electric Energy Systems: An annual report, 
17:810 (R;US) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 

Dynamics of Hz elimination from unsaturated hydrocarbons, 
17:1351 (R;US) 

Ultrafast spectroscopic studies of the photophysics of phenyl- 
substituted butadienes in liquids, 17:1361 (R;US) 

DIESEL ENGINES 

Design and preliminary test of heat isulated pistons for a diesel 
engine, 17:1008 (R;Fl;In Finnish) 

Development and testing of a new diesel loco with reduced pol- 
lutant emission for use in mines (main phase). Final report, 
17:1005 (1;DE;In German) 


Influence of the ceramic piston head on the performance of a 
high-speed diesel engine, 17:1009 (R;Fl;In Finnish) 

Review and update of the coal fired diesel engine, 17:1004 
(RA;US) 

Tar - Hot-bulb engines - Diesel: An assessment of the economic 
feasibility, 17:444 (R;SE) 

DIESEL MOTORS 
See DIESEL ENGINES 
DIFFERENTIAL CALCULUS 
A taxonomy of automatic differentiation tools, 17:2585 (R;US) 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
SCHWINGER FUNCTIONAL EQUATIONS 

A boundary value problem for singular differential equation of 
composite type, 17:2340 (R;XA) 

An invariance of CDF equation, 17:2359 (R;XA) 

Searching dependency between algebraic equations: An algo- 
rithm applied to automated reasoning, 17:2348 (R;XA) 

DIFFRACTION (NEUTRON) 

See NEUTRON DIFFRACTION 
DIFFRACTION (X-RAY) 

See X-RAY DIFFRACTION 
DIFFUSION 

See also GASEOUS DIFFUSION 

A simple one-dimensional isothermal and vertical vadose zone 
steady-state infiltration/evaporation model, 17:1903 (R;US) 

The effect of ion irradiation on inert gas bubble mobility, 17:2502 
(R;US) 

DIFFUSION BARRIERS 
Hanford Site Protective Barrier Development Program: Fiscal 
year 1990 highlights, 17:320 (R;US) 
DIGESTER GAS 
See METHANE 
DIODE TUBES 

Magnetically insulated ion diode with a gas-breakdown plasma 
anode, 17:2531 (R;BR) 

Simulation of electron and ion bipolar flow in high current diode 
with magnetic insulation, 17:2534 (R;CS) 

DIOLS 
See GLYCOLS 
DIPOLES 

Dipolar and quadrupolar defects in a transport line, 17:1541 

(R;FR;In French) 
DIRAC EQUATION 

Analytical approach for Dirac equation using the saddle-point 
variational method, 17:2097 (R;BR) 

Feynman path integral for the Dirac equation in a curved space- 
time, 17:2092 (R;XA) 

Generalization of the Volkov solution for relativistic particles with 
anomalous magnetic moments, 17:2365 (R;XA) 

DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT REACTIONS 
The statistics of multi-step direct reactions, 17:2236 (RA;XA) 
DIRECTED-ENERGY WEAPONS 
Directed energy concepts for theater defense, 17:1678 (R;US) 
Survivability of large directed-energy platforms, 17:1677 (R;US) 
DIRICHLET PROBLEM 

Classical solutions of two dimensional Stokes problems on non 
smooth domains. 1: The Radon integral operators, 17:2361 
(R;XA) 

Classical solutions of two dimensional Stokes problems on non 
smooth domains. 2: Collocation method for the Radon equa- 
tion, 17:2362 (R;XA) 

DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISINTEGRATION (NUCLEAR PARTICLE) 

See ANNIHILATION 
DISLOCATIONS 

Heterogeneous nucleation in metal alloys: Progress report, April 
15, 1991—April 14, 1992, 17:1030 (R;US) 
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DISMANTLING (REACTOR) 





DISMANTLING (REACTOR) 
See REACTOR DISMANTLING 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLAY DEVICES 
Spatial adaptation on video display terminals, 17:2601 (R;US) 
DISPOSAL WELLS 

Stratigraphy of the unsaturated zone and uppermost part of the 
Snake River Plain Aquifer at the Idaho Chemical Processing 
Plant and Test Reactors Area, Idaho National Engineering 
Laboratory, idaho, 17:1902 (R;US) 

DISSOLVED MATERIALS 

See SOLUTES 

DISSOLVED OXYGEN 
See OXYGEN 
DISTANCE 

A specific labor market comparison of male and female willing- 
ness to travel: The case of the Army National Guard, 17:829 
(R;US) 

Can the Kern Me5000 Mekometer replace invar measure- 
ments? Results of test measurements with three machines, 
17:1455 (RA;US) 

Instrumentation of the nineties, 17:1456 (RA;US) 

DISTILLATES 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1— 
December 31, 1990, 17:33 (R;US) 

DISTILLATION 

Requested information regarding remote analytical capabilities, 

17:1355 (R;US) 
DISTILLATION EQUIPMENT 

Materials performance at the Wilsonville Coal Liquefaction Fa- 

cility, 1989-1991, 17:559 (R;US) 
DISTRIBUTION FUNCTIONS 

CDFTBL: A statistical program for generating cumulative distri- 
bution functions from data: User’s manual, Version 1.0, 
17:2620 (R;US) 

DISTRICT HEATING 

See also GEOTHERMAL DISTRICT HEATING 

A time series model to short-term electric and district heating 
load forecasting for a communal electric utility, 17:579 
(R;Fl;In Finnish) 

Analyzing of the couplings and dimensioning criteria of district 
heating subdistribution systems, 17:963 (R;Fl;in Finnish) 

Application of “imitation steam” systems to hot water district 
heating and cooling systems: Phase 3, System operation and 
analysis: Final report, 17:938 (R;US) 

Calculation of unsteady-state hydraulic regimes in centralized 
heat supply feeders by means of the NESTAC program, 
17:614 (IA;CS;In Slovak) 

Complex preparation of the construction of large heat feeders 
and experience therein, 17:719 (IA;CS;in Czech) 

Experience gained while solving the problem of the deteriorating 
function of heaters of the Bohunice nuclear power plant - Tr- 
nava heat feeder, 17:615 (IA;CS;iIn Slovak) 

Low temperature district heating in relation to urban renewal of 
inner Vesterbro (Copenhagen, Denmark), 17:997 (1;DK;in 
Danish) 

National conference on centralized heat supply from heat feed- 
ers in selected localities, 17:1399 (1:CS;in Slovak, Czech) 

Normal year correction of district heat production, 17:999 
(R;SE;In Swedish) 

Thermal work accumulation into the circulation systems of cen- 
tralized heat supply of the towns of Kosice and Presov, 
17:1400 (IA;CS;in Slovak) 

DIVERTORS 

The electrical insulation of the DIll-D advanced divertor elec- 

trode, 17:2523 (R;US) 
DNA 

Parameters to describe the H-bond in DNA, 17:2388 (R;BR) 

Ultrasensitive fluorescence detection of DNA sequencing gels: 
Final report, 17:1818 (R;US) 


DNA ADDUCTS 

Base sequence effects on interactions of aromatic mutagens 
with DNA: Progress report, March 1, 1991—August 31, 1991, 
17:1817 (R;US) 

DNA REPAIR 

Linear-quadratic dose kinetics or dose-dependent re- 

pair/misrepair, 17:1885 (R;US) 
DNA SEQUENCING 

Ultrasensitive fluorescence detection of DNA sequencing gels: 

Final report, 17:1818 (R;US) 
DODEWAARD REACTOR 

Description of the CONTAIN input model for the Borssele nu- 
clear power plant, 17:601 (R;NL) 

The performance of nuclear power plants, 17:610 (I;NL;In Dutch) 

DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 

Pulsed COz laser processing of thin ion-implanted silicon layers, 
17:1141 (R;US) 

Superconductivity and charge transfer compensation by direct 
doping in the La;,,CayBazg_,_yCu307,5 system, 17:2323 
(R;XA) 

DORMITORIES 

See RESIDENTIAL BUILDINGS 
DOUBLET 3 DEVICES 

See DOUBLET-3 DEVICE 
DOUBLET-3 DEVICE 

An X-point ergodic divertor, 17:2526 (R;US) 

Computer control of the high-voltage power supply for the Dill-D 
Electron Cyclotron Heating system, 17:2522 (R;US) 

Direct electron heating by 60 MHz fast waves on DIli-D, 
17:2419 (R;US) 

Modeling of fast wave current drive experiments on DIIlI-D, 
17:2420 (R;US) 

Non-linear instability of DIll-D to error fields, 17:2418 (R;US) 

Recent Dill-D neutral beam calibration results, 17:2525 (R;US) 

DOWEX 
See ORGANIC ION EXCHANGERS 
DOWTHERM 
See PHENYL ETHER 
DRILL HOLES 
See BOREHOLES 
DRILL PIPES 
Assist in development of flexible drill pipe: Final report, 17:114 
(R;US) 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROSOPHILA 

[Genetic structure of natural populations]: [Final] progress re- 

port, 1 July 1987-15 March 1988, 17:1826 (R;US) 
DRUGS 

See also RADIOPHARMACEUTICALS 

Principles and major agents in clinical oncology chemotherapy: 
Revision 1, 17:1869 (R;US) 

DRY DEPOSITION 
See DEPOSITION 
DRYERS 

Optical properties of wet paper and simulation of the effect of 
autoprofiling on gas-fired IR drying, 17:993 (R;Fl) 

Y-12 Development Division technical progress report for the pe- 
riod ending July 1, 1990: Part 6, Environmental technology, 
17:360 (R;US) 

DTO 
See DEUTERIUM COMPOUNDS 
TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 

Combined cogeneration and solar heating system for the low 
energy building "Selskowang” in West Torsted, Horsens: Pi- 
lot project, 17:996 (1;DK;In Danish) 

Condensing exhaust system for a cogeneration unit, 17:1701 
(i;DK;In Danish) 
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ELECTRIC POWER 





Gas driven mini-cogeneration plant at the folk high school for 
physical training college. 17:949 (|:DK:In Danish) 

Hot water storage and combined heat and power plants. 17:564 
(R:SE:In Swedish) 

Utilization of return and surplus heat etc. from SVVE., the dual 
purpose power pliant in Vejen: Pilot project (Denmark). 17:998 
(1;DK;in Danish) 

DUBNA SYNCHROCYCLOTRON 
Nucleon and meson beams of the JINR phasotron for funda- 
mental and applied investigations, 17:1547 (R;SU;In Russian) 
DYMAC SYSTEM 
See PLUTONIUM 
DYNAMIC LOADS 

A comparison of spanwise aerodynamic loads estimated from 
measured bending moments versus direct pressure measure- 
ments on horizontal axis wind turbine blades, 17:548 (R:US) 

Loads for wind turbines in inhomogeneous terrain: Measure- 
ment report, 17:551 (R;DK) 

DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 

See PLUTONIUM 

DYNAMICS (BEAM) 
See BEAM DYNAMICS 


E 


EARTH ATMOSPHERE 
Optical depths over a target area immediately following a mas- 
sive nuclear strike, 17:1671 (R;US) 
Spatially averaged heat flux and convergence measurements at 
the ARM regional flux experiment, 17:1699 (R;US) 
Stable methods for ill-posed problems and application to recon- 
struction of atmospheric temperature profile, 17:1694 (R;XA) 
EARTH CRUST 
Global positioning system measurements over a strain monitor- 
ing network in the eastern two-thirds of the United States, 
17:1649 (R;US) 
EARTHQUAKES 
Assessment and interpretation of cross- and down-hole seismo- 
grams at the Paducah Gaseous Diffusion Plant: Gaseous 
Diffusion Plant Safety Analysis Report Upgrade Program, 
17:380 (R;US) 
High-frequency P wave spectra from explosions and earth- 
quakes, 17:1673 (R;US) 
New York/New Jersey regional seismic network: Annual report 
for April 1989—March 199u: Volume 1, 17:1910 (R;US) 
EARTHWORMS 
See ANNELIDS 
EASTERN EUROPE 
See EUROPE 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
Operating and test experience of EBR-II, 17:655 (R;US) 
ECCS 
See also HIGH PRESSURE COOLANT INJECTION 
Decription of contact condensation of vapors on subcooled 
water applied to accident calculations of pressurized water re- 
actors, 17:780 (R;DE;in German) 
ECONOMIC POLICY 
Polish experience in the use of MAED, 17:865 (RA;XA) 
ECR HEATING 
Computer control of the high-voltage power supply for the DIll-D 
Electron Cyclotron Heating system, 17:2522 (R;US) 
EDDY CURRENT TESTING 
Nondestructive tests in the PISC Il programme. Final report, 
17:1409 (R;DE;in German) 
EDGE LOCALIZED MODES 
Modeling particle transport during the L-H transition and ELM 
crashes, 17:2499 (R;US) 
EDUCATIONAL FACILITIES 
Report on the establishment and operation of the Federal Energy 
Regulatory Commission's Daycare Center, 17:2563 (R;US) 


EDUCATIONAL TOOLS 
“Science in Action”: An interdisciplinary science education pro- 
gram. 17:1000 (R:US; 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EGYPTIAN ARAB REPUBLIC 
Egypt's nuclear power programme: Economic and financial con- 
straints, 17:708 (RA;XA) 
Financial feasibility of small and medium nuclear power plants 
A case study for Egypt, 17:714 (RA;XA) 
ELASTIC SCATTERING 
Intermediate energy proton scattering from '°B, 17:2250 (R:AU) 
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preparation of chalcogenides of different composition, 
17:1270 (IA;SU;In Russian) 

EUROPIUM OXIDES 

Muon spin relaxation in ferromagnets. Pt. 1: Spin-wave fluctua- 
tions, 17:2316 (R;GB) 

On the interaction in complex oxide compositions, 17:1276 
(IA;SU;In Russian) 

EUROPIUM SULFIDES 

Synthesis and properties of luminophors based on double sul- 

fides, 17:1291 (IA:SU:In Russian) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
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EXCHANGE (ISOTOPIC) 
See ISOTOPIC EXCHANGE 
EXCITED STATES 
Angular momentum, g-value. and magnetic flux of gyration 
states. 17:2487 (R:US) 
EXPERIMENT PLANNING 
Research and development needs for ITER engineering de- 
sign (International Thermonuclear Experimental Reactor.), 
17:2529 (1:XA) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 
A real-time expert system for experimental high energy/nuclear 
physics, 17:1530 (RA:US) 
Expert systems to aid in wind farm operations. 17:554 (R:US) 
Real time incorporation of random events in the reasoning of an 
on-line expert system. Application to the acoustic surveillance 
of vapor generators, 17:2593 (R:FR:In French) 
EXPLORATORY WELLS 
Advanced energy systems including magma, 17:511 (RA:US) 
Phase I! drilling operations at Long Valley, 17:512 (RA:US) 
Science plans for Phase II of the Long Valley exploratory well, 
17:513 (RA:US) 
Summary - Long Valley exploratory well, 17:510 (RA:US) 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Electrostatic discharge effects on EBW detonators, 17:1669 
(R:US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Establishing the presence of plastic explosives by nuclear meth- 
ods. 17:1214 (IA:CS:In Czech) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION CHROMATOGRAPHY 
Radial flow extraction to remove heavy metals from groundwa- 
ter, 17:1793 (RA;US) 


F 


F MESONS 
See DSMESONS 
F-1540 RESONANCES 
See MESONS 
F-2030 RESONANCES 
See DS MESONS 
FACE CENTERED CUBIC 
See FCC LATTICES 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURES 
Features of method and program product used for probabilistic 
safety analysis of nuclear plants, 17:786 (RA;XA) 


The probability of liner failure in a Mark-| containment. 17:794 
(R:US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FISSION 

Energy dependence of the prompt number of neutrons for neu- 
tron induced fission of *98U, 17:2215 (RA:XA) 

Prompt fission neutron spectrum of °96U. 17:2214 (RA:XA) 

FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 

FAST NEUTRONS 

Comparison of measured and calculated cross-sections of a 
large number of nuclides. 17:2204 (RA:XA) 

The role of secondary defects in the loss of energy resolution of 
fast neutron irradiated HPGe gamma ray detectors, 17:1640 
(R:FR) 

FAST-MIXED SPECTRUM REACTOR 

See FBR TYPE REACTORS 

FASTENERS 

Regulatory analysis for the resolution of Generic Safety Issue 
29: Bolting degradation or failure in nuclear power plants, 
17:791 (R:US) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 

See also LMFBR TYPE REACTORS 

On modelling, mathematical analysis and numerical treatment 
of three-dimensional transient two-phase coolant flow in engi- 
neering systems, 17:657 (|;BR) 

FCC LATTICES 
Density functional approach to phonon dispersion relations and 
elastic constants of high temperature crystals, 17:2301 (R;XA) 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 

Experience in the financing of nuclear power projects, 17:710 
(RA:XA) 

German coals: utilization now and in future, 17:92 (RA;US) 

The security policy debate in Germany in the period immediately 
following unification (January 1—June 30, 1991), 17:1665 
(R:US) 

FEDERATION OF MALAYA 
See MALAYSIA 
FEED MATERIALS PRODUCTION CENTER 
CERCLA integration with site operations the Fernald experi- 
ence, 17:375 (R;US) 
FEEDWATER 
A survey of process water quality, 17:752 (R;US) 
FERMENTATION 

The ultimate ethanol: Technoeconomic evaluation of ethanol 
manufacture, comparing yeast vs Zymomonas bacterium 
fermentations (Zymomonas mobilis:a5; Saccharomyces cere- 
visiae:a6), 17:424 (R;US) 

FERMENTATION ALCOHOL 

See ETHANOL 

FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 

An exact calculation of the scalar induced gluonic penguin in the 
two Higgs doublet model, 17:2068 (R;AU) 

Decoupling and nondecoupling of heavy fermions in theories 
with spontaneous symmetry breaking, 17:2029 (R;US) 

On the relativistic extended Thomas-Fermi method, 17:2391 
(R;FR) 

Quantum electrodynamics with complex fermion mass, 17:2024 
(R;US) 

Relativistic description of fermion-antifermion binding states, 
17:2050 (IA;AT;in German) 

FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 





534 ERA Vol. 17, No. 1 





FISSION PRODUCT RELEASE 





FERRIC COMPOUNDS 
See |IRON COMPOUNDS 
FERRICYANIDES 

Electrochemical behavior of mononuclear and binuclear com- 
pounds from ruthenium amines and cyanoferrates with 
4,4'-dithiodipyridine, 17:1261 (|;BR;in Portuguese) 

FERRITE GARNETS 

Spectroscopic characteristics of inorganic materials based on 

rare earth oxides, 17:2308 (IA;SU;In Russian) 
FERRITIC STEELS 

Microstructure and textures of Ods ferritic alloys obtained by 
mechanical alloying, 17:1020 (R;FR) 

Study of mechanical behavior and internal structure of ferritic 
nanocrystalline material: Technical progress report, 1 August 
1990-1 August 1991, 17:1028 (R;US) 

FERROCYANIDES 

Ferrocyanide-containing waste tanks: Ferrocyanide chemistry 

and reactivity, 17:324 (R;US) 
FERROELECTRIC MATERIALS 

One-dimensional thermodynamical model for poling of ferro- 

electric ceramics, 17:2282 (R;XA) 
FERROMAGNETIC MATERIALS 
Muon spin relaxation in ferromagnets. Pt. 1: Spin-wave fluctua- 
tions, 17:2316 (R;GB) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FEYNMAN PATH INTEGRAL 

Path integral on non-simply connected space and problem with 

zero boundary condition, 17:2368 (R;XA) 
FFTF REACTOR 
Facility effluent monitoring plan determinations for the 400 Area 
facilities: Environmental assurance, 17:743 (R;US) 
FIBERS 
See also CARBON FIBERS 
OPTICAL FIBERS 

Proof of concept test and evaluation, Lasentec refining sensor: 
Annual progress report, September 30, 1989-September 30, 
1990, 17:1144 (R;US) 

Proof of concept test and evaluation, Lasentec refining sensor: 
Progress report, October 1, 1990—April 30, 1991, 17:1143 
(R;US) 

FIELD EMISSION 

Laser triggered field emission, 17:1074 (R;FR) 

Realisation of a ultra-high vacuum system and technique devel- 
opment of microscopical emitters preparation in silicium. First 
measurements of field emission current and field photoemis- 
sion, 17:1500 (R;FR;in French) 

FIELD THEORIES 

See also QUANTUM FIELD THEORY 

B.R.S.T. quantization of the antisymmetric tensor gauge theo- 
ries, 17:2096 (R;XA) 

Batalin-Vilkovisky construction and renormalization of gauge 
theories, 17:2095 (R:XA) 

Higher-spin and W..(J) algebras in Virasoro-constrained KP 
and N-KdV hierarchies, 17:2084 (R;XA) 

On gauging and realising classical and quantum W, symmetry, 
17:2086 (R;XA) 

Stochastic quantization and topologic field theories, 17:2104 
(IA;AT;In German) 

Superspace actions on coadjoint orbits of graded infinite- 
dimensional groups, 17:2122 (R;IL) 

FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 

A replaceable reflective film for solar concentrators, 17:495 

(R;US) 


FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE ELEMENT METHOD 
Calculation by a mixed finite element method of the eigenmodes 
of a 3D resonant cavity, 17:2392 (R;FR;In French) 
Painter Street Overcrossing: Linear-elastic finite element dy- 
namic analysis, 17:1386 (R;US) 
FINLAND 
A survey of energy conservation potential in Finland: Energy 
conservation and its prospects in different end user sector, 
17:940 (R;Fl;in Finnish) 
Emission and costs of reducing emissions of energy production 
and use in Finland, 17:841 (R;Fl;in Finnish) 
Finland and energy 1990, 17:914 (I;Fl) 
Report by the working group of energy research programs, 
17:859 (R;Fi;In Finnish) 
The Finnish energy strategy: A proposal of the Energy Policy 
Council, 17:867 (R;Fl) 
The more efficient use of energy and the decrease of emissions 
in Finland 1973-1988, 17:913 (R;Fl;in Finnish) 
FIRE FLOODING 
See IN-SITU COMBUSTION 
FIRE HAZARDS 
WIPP fire hazards and risk analysis, 17:374 (R;US) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIREWOOD 
See WOOD FUELS 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISH LADDERS 
See FISH PASSAGE FACILITIES 
FISH LIFTS 
See FISH PASSAGE FACILITIES 
FISH LOCKS 
See FISH PASSAGE FACILITIES 
FISH PASSAGE FACILITIES 
Yakima Basin Fish Passage Project, Phase 2: Environmental 
assessment, 17:467 (R;US) 
FISHERIES 
Hood River Production Master Plan, 17:465 (R;US) 
Lake Roosevelt fisheries monitoring program: Annual report 
1990, 17:1772 (R;US) 
Lake Roosevelt fisheries monitoring program: Appendices: An- 
nual report 1990, 17:1773 (R;US) 
FISHES 
See also ANADROMOUS FISHES 
TROUT 
Lake Roosevelt fisheries monitoring program: Appendices: An- 
nual report 1990, 17:1773 (R;US) 
Pelagic capture of abyssobenthic macrourid fish, 17:1912 (R;US) 
Radioactive zinc (®°Zn), zinc, cadmium and mercury in the Pa- 
cific Hake Merluccius productus (AYRES), off the West Coast 
of the United States: A data report, 17:1888 (R;US) 
FISHWAYS 
See FISH PASSAGE FACILITIES 
FISSION FRAGMENTS 
Mass 68 and 69 isotopes identified in thermal fission of*°® Pu and 
the 6 decay half-lives of *°Co, ®°Co and ®®Fe, 17:2167 (R;FR) 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
Experimental and calculational studies of the transmission of fis- 
sion spectrum neutrons through Cr and Ni spheres, 17:2255 
(RA;XA) 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990), 17:2199 (R;XA) 
FISSION PRODUCT RELEASE 
Comments on precision and accuracy of releases, 17:736 (R;US) 
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Identification and assessment of containment and release man- 
agement strategies for a BWR Mark | containment, 17:739 
(R;US) 

Radioactive material release and 105 Building pressures for 
Project CGI-791: Revision, 17:784 (R;US) 

UO, irradiated at extended burnup: Fission gas release and 
correlated structural features, 17:629 (RA;XA) 

FISSION PRODUCTS 

Application of ion microprobe analysis to the post-irradiation ex- 
amination of BWR fuels, 17:603 (RA;XA) 

Fission product distribution at different power levels, 17:604 
(RA;XA) 

Mass distribution in the ?5*Th(a,f) reaction at E,=120MeV, 
17:2180 (IA;AT;in German) 

Proposal to represent neutron absorption by fission products by 
a single pseudo-fragment, 17:722 (RA;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 

FISSIONABLE MATERIALS 

Agreement of 16 September 1991 between the Government of 
the Republic of South Africa and the International Atomic En- 
ergy Agency for the application of safeguards in connection 
with the treaty on the non-proliferation of nuclear weapons, 
17:392 (R;XA) 

FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXATION (WASTE TREATMENT) 

See SOLIDIFICATION 
FLAT PLATE COLLECTORS 

Simulation and evaluation methods for solar energy systems. 
Application for new collector designs at high latitudes, 17:497 
(R;SE) 

FLOOD CONTROL 

The size of minimum flow considering environmental and fishery 
demands: Report 3, Review of research activities in Sweden 
and abroad, 17:474 (R;SE;In Swedish) 

FLOORS 
Building 919 floor stability, 17:1563 (RA;US) 
Ventilated floor, 17:960 (R;Fl;in Finnish) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 

A survey of air flow models for multizone structures, 17:945 
(R;US) 

Development of an adjoint sensitivity method for site characteri- 
zation, uncertainty analysis, and code calibration/validation, 
17:1765 (R;US) 

Installation restoration program: Hydrologic measurements with 
an estimated hydrologic budget for the Joliet Army Ammuni- 
tion Plant, Joliet, Illinois: Final report, March 1990—March 
1991, 17:1768 (R;:US) 

FLUE GAS 

Composition of sulfur waste products and possibilities of their 
utilization, 17:53 (RA;US) 

Flue gas cleaning. Progress report 1989-09-01—1990-08-30, 
17:574 (R;SE;In Swedish) 

Utility FGD survey, January—-December 1988: Project summary, 
17:563 (R:US) 

FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUID FLOW 
See also COMPRESSIBLE FLOW 
INCOMPRESSIBLE FLOW 
LIQUID FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

Complex temporal and spatial patterns in nonequilibrium sys- 
tems: Progress report, December 1990—November 1991, 
17:1247 (R;US) 

Development of an adjoint sensitivity method for site characteri- 
zation, uncertainty analysis, and code calibration/validation, 
17:1765 (R;US) 


Miscible gas enhanced oil recovery (EOR) in a partially cooled 

reservoir, 17:143 (IA;NO) 
FLUID MECHANICS 

Analysis, scientific computing and fundamental studies in fluid 
mechanics: Summary report No. 15, April 1, 1990—March 31, 
1991, 17:1974 (R;US) 

FLUIDIZED BED 

See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Fluid bed operation to date, 17:556 (RA;US) 
FLUIDIZED BEDS 

Heat transfer in a pressurized fluidized bed, 17:84 (R;Fl;in 
Finnish) 

FLUIDIZED-BED COMBUSTION 

Development of pressurized fluidized bed combustion, 17:83 
(R;Fl;In Finnish) 

Heat transfer in a pressurized gas-solid suspension, 17:86 
(R;Fl;In Finnish) 

Pressurized fluidized bed combustion and combined cycle 
power processes: Summarizing report of the Liekki project 4- 
1a, 17:88 (R;Fl;In Finnish) 

The combustion of peat and coal in batch type pressurized flu- 
idized bed reactor: Summarizing report of the Liekki project 
2-7 1988-91, 17:87 (R;Fl;In Finnish) 

FLUIDIZED-BED COMBUSTORS 

Scale-up of circulating fluidized bed coal combustors: Twelfth 
and last quarter technical progress report, June 1, 1991- 
August 31, 1991, 17:79 (R;US) 

FLUORESCENCE 

High-sensitivity single-molecule fluorescence detection in theory 

and practice, 17:1170 (R;US) 
FLUORESCENCE SPECTROSCOPY 
High-sensitivity single-molecule fluorescence detection in theory 
and practice, 17:1170 (R;US) 
FLUORIDES 
See also LITHIUM FLUORIDES 
MAGNESIUM FLUORIDES 
SODIUM FLUORIDES 
SULFUR FLUORIDES 

Biological effects data: Fluoride and sulfur dioxide: Final report, 
1 November 1973-30 April 1975, 17:1891 (R;US) 

Use of Th(IV)-arsenazo(ill) complexation for the trace determi- 
nation of fluoride, 17:1168 (R;IN) 

FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINATED ALIPHATIC HYDROCARBONS 

Screening evaluation of alternative cleaning solvents, 17:1713 

(R;US) 
FLY ASH 

Chemical speciation of major elements and trace metals in solid 
wastes, 17:462 (R;SE) 

Investigation of an older deposit of fly ash from coal combustion, 
17:65 (1;DK;In Danish) 

Investigation of older deposits of fly ash from coal combustion: 
Supplement 1. Investigation of leaching of chemical sub- 
stances. Historical explanation of the development of the 
deposits. Geological and hydrogeological conditions. Devel- 
opment through time of the composition of the percolates, 
17:66 (1;DK;In Danish) 

Investigation of the leaching of elements from power plant light 
ashes by neutron activation analysis and atomic absorption 
spectrometry, 17:1229 (IA;CS;In Czech) 

Precision INNA and Moessbauer spectroscopy measurements 
on short-lived nuclides in selected reference substances, 
17:1206 (IA;AT;In German) 

Sonic enhanced ash agglomeration and sulfur capture: [Sev- 
enth quarterly] technical progress report, [December 24, 
1990—March 31, 1991], 17:568 (R;US) 

FOAMS 

Quantitative nondestructive density determinations of very low- 
density carbon foams, 17:1158 (R;US) 

Rheology of foam in porous media at the "limiting capillary pres- 
sure”, 17:126 (IA;NO) 
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FOILS 
A new concept: the fast preequilibrium charge state of swift ions 
in solids. 17:2311 (R:FR) 
FOOD 
See also BEVERAGES 
MILK 
MILK PRODUCTS 

Radioactive contamination and agriculture... Recommendations 
for an efficient protection., 17:1866 (I:BE:In French) 

Report of the first research co-ordination meeting on the co- 
ordinated research programme: Rapid instrumental and 
separation methods for monitoring radionuclides in food and 
environmental samples, Central Laboratory for Radiological 
Protection, Warsaw, Poland 4-8 September 1989, 17:1174 
(R;XA) 

FOODSTUFFS 

See FOOD 

FORECASTING 

Prospects of nuclear electricity generation in the ESCAP devel- 

oping countries, 17:695 (RA;XA) 
FORESTRY 

Production of forest fuel from hardwood stands on farm lands, 
17:418 (R;SE;In Swedish) 

Teardrop chunker performance, 17:417 (RA;SE) 

FORESTS 

Characteristics of large eddy transport between the lower at- 
mosphere and a deciduous forest, 17:1681 (R;US) 

Development of a geographic information system for forest 
damage investigations, 17:1892 (R;DE;in German) 

Predicting the response of a temperate forest ecosystem to at- 
mospheric COz increase: Annual report, 1990-1991, 17:1688 
(R;US) 

FORMIC ACID 
The catalytic decomposition of aqueous solutions of formic acid 
by the platinum metals, 4, 17:1357 (R;US) 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 

Global perspectives: Trends and issues, 17:878 (RA:US) 

The impact of energy prices on technology choice in the United 
States steel industry, 17:966 (R;US) 

FOSSIL-FUEL POWER PLANTS 

Fluid bed operation to date, 17:556 (RA;US) 

Forecasting the market for SO2 emission allowances under un- 
certainty, 17:575 (R;US) 

German coals: utilization now and in future, 17:92 (RA;US) 

Healy clean coal project, 17:557 (RA;US) 

Imported-coal-fired thermal power plant project on BOT basis in 
Turkey, 17:578 (RA;XA) 

Nuclear power investment and generation costs in comparison 
with alternative energy sources, 17:861 (RA;XA) 

Radiation safety of nuclear power plants, 17:839 (R;PL) 

FRACTALS 

Fractal nature of time - proposal for new experiments, 17:2376 
(R;XA) 

FRACTURE PROPERTIES 

Assessment of resistance to brittle fracture of WWER materials 
and structural components under cyclic load, 17:1053 
(IA;CS;in Russian) 

Radiation resistance of A533B and A508 steels - IAEA coordi- 
nated research programme, phase Ill, 17:1051 (IA;CS;In 
Slovak) 

FRACTURE STRENGTH 

See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 

See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 

See FRACTURED RESERVOIRS 


FRACTURED RESERVOIRS 
Improved formulation for gravity searegation in naturally trac- 
tured reservoirs. 17:160 (IA:NO) 
Overcoming lateral reservoir heterogeneities via horisontal 
wells. 17:170 (lA:NO} 
FRAGMENTS (FISSION) 
See FISSION FRAGMENTS 
FRANCE 
Monthly results of measurements, December 1990, with supple- 
ment related to 1990 last quarter. 17:1715 (R:FR:In French) 
Monthly results of measurements, January 1991, 17:1714 
(R:FR:In French) 
Nuclear power plant programme financing: The EDF experi- 
ence, 17:709 (RA:XA) 
FREE ELECTRON LASERS 
Resonator design for a visible wavelength free-electron laser [*], 
17:1417 (R:US) 
Beam Dynamics 
Beam dynamics and rf evolution in a multistage klystron-like 
free- electron laser, 17:1543 (R;US) 
Beam Optics 
Electron-beam sensitivity study of the Los Alamos Advanced 
Free-Electron Laser beam line, 17:1498 (R;US) 
Beam Transport 
Design of the e-beam transport line for the AFEL, 17:1551 (R:US) 
Electron beam transport studies for the APLE experiment, 
17:1554 (R;US) 
Computerized Simulation 
INEX simulations of the optical performance of the AFEL, 
17:1443 (R:US) 
Construction 
Engineering considerations of the advanced free electron laser 
facility, 17:1442 (R:US) 
Design 
Initial results from the Los Alamos photoinjector-driven free- 
electron laser, 17:1549 (R:US) 
Los Alamos Advanced Free-Electron Laser, 17:1441 (R;US) 
Proposed uv-FEL user facility at BNL, 17:1433 (R;US) 
Status of the visible Free-Electron Laser at the Brookhaven Ac- 
celerator Test Facility, 17:1432 (R;US) 
Dispersion Relations 
Three-dimensional free electron laser dispersion relation includ- 
ing betatron oscillations, 17:1499 (R;US) 
Feasibility Studies 
Design study of a 7 kW, visible wavelength FEL: Final report, 
September 1989—August 1990, 17:1419 (R;US) 
Gain 
FEL gain taking into account diffraction and electron beam emit- 
tance; generalized Madey’s theorem, 17:1445 (R;US) 
The ‘Fresh-Bunch’ technique in FELs, 17:1519 (R;US) 
Microwave Power Transmission 
CW 100MW microwave power transfer in space, 17:802 (R;US) 
Performance 
Initial results from the Los Alamos photoinjector-driven free- 
electron laser, 17:1549 (R;US) 
Predicted performance of an Induction Linac Driven FEL ampii- 
fier designed for radar applications at 94 GHz, 17:1388 (R;US) 
Racetrack Microtrons 
Performance of the SASE amplifier of the TEU-FEL Project, 
17:1550 (R;US) 
Rt Systems 
Beam dynamics and rf evolution in a multistage klystron-like 
free- electron laser, 17:1543 (R;US) 
Uses 
Amplification of a bi-phase shift-key modulated signal by a mm- 
wave FEL, 17:1387 (R;US) 
Predicted performance of an Induction Linac Driven FEL ampli- 
fier designed for radar applications at 94 GHz, 17:1388 (R;US) 
FREQUENCY CONTROL 
Soviet precision timekeeping research and technology, 17:1652 
(R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
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FRUIT (SEEDS) 
See SEEDS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Burnup limits in PWR and in BWR fuel, 17:634 (RA:XA) 

High burnup fuel behavior studies at NUPEC, 17:623 (RA:XA) 

Monali-Rev.1: a Monte Carlo code for analysing fuel assemblies 
of nuclear reactors, 17:720 (R;IN) 

Post-irradiation examination results of high burnup demonstra- 
tion fuel, 17:627 (RA:XA) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 

Fabrication of oxide dispersion strengthened ferritic clad fuel 
pins, 17:653 (R:US) 

Improved PCI and FGR performance of LWR fuel using rifled 
cladding, 17:606 (RA:XA) 

PWR waterside corrosion studies at Halden, 17:631 (RA:XA) 

Weldability of DOP-26 iridium alloy: Effects of welding gas and 
alloy composition, 17:1026 (R;US) 

FUEL CELLS 
See also ALKALINE ELECTROLYTE FUEL CELLS 
SOLID ELECTROLYTE FUEL CELLS 

A computer program for electrochemical systems: Simulation of 
batteries, 174820 (R;Fl) 

Fuel cells for transportation, 17:1010 (R;US) 

Multifuel reformer R&D, 17:1011 (R;US) 

National surveys of new energy technologies, 17:917 (R;Fl;In 
Finnish) 

FUEL CONSUMPTION 

Greenhouse gas emissions related to energy production and 
consumption in Finland: Current emissions and some future 
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Actinide colloid generation in groundwater, 17:299 (R;FR) 
Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 17:296 (R;FR) 


Sampling 
Canyon waste dump case study, 17:1724 (R:US) 
Monitor well inspection and maintenance plan for the Department 
of Energy. Y-12 Plant. Oak Ridge, Tennessee, 17:2582 (R:US) 
Two-Dimensional Calculations 
The application of NAMMU to modelling the groundwater flow at 
Koongarra, 17:1782 (IA;:AU) 
Water Pollution 
Multiattributive evaluations with applications to environmental 
problems, 17:1779 (R:DE;In German) 
Water Quality 
Monitor well inspection and maintenance plan for the Department 
of Energy, Y-12 Plant. Oak Ridge, Tennessee, 17:2582 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUP THEORY 
Infintte-dimensional Noether symmetry groups and quantum ef- 
fective actions trom geometry, 17:2079 (R;IL) 
On the weak approximation in algebraic groups and related 
questions, 17:2338 (R:XA) 
Q-deformed differential operator algebra and new braid group 
representation, 17:2347 (R;XA) 
GROUTING 
Decommissioning of a grout- and waste-filled storage tank in the 
200 East Area of the Hanford Site, 17:355 (R:US) 
GUARDS 
See SECURITY PERSONNEL 
GUINEA PIGS 
Radiation induced micrencephaly in guinea pigs, 17:1875 (R;US) 
GYPSUM 
Natural radioactivity in samples of phosphates, industrial gyp- 
sum and surface soils, 17:1734 (|;BR;ln Portuguese) 


H 


H CODES 
Heat-Flux Gage thermophosphor system: Software/hardware 
guide: Version 1.1, 17:1641 (R;US) 
H-MODE PLASMA CONFINEMENT 
Modeling particle transport during the L-H transition and ELM 
crashes, 17:2499 (R;US) 
H-OIL PROCESS 
A comparative techno-economic analysis of coprocessing, di- 
rect coal liquefaction and resid upgrading, 17:21 (RA;US) 
HABITAT 
Wildlife protection, mitigation, and enhancment plan: Minidoka 
Dam: Final report, 17:468 (R;US) 
HADRON REACTIONS 
Summary of spin session talks, 17:2125 (R;US) 
HADRON-HADRON INTERACTIONS 
Heavy quark production in parton model and in QCD, 17:2033 
(R:DE) 
HADRONS 
See also BARYONS 
MESONS 
Dynamical models of hadrons based on string model and be- 
haviour of strongly interacting matter at high density, 17:2041 
(R;XA) 
Fluctuations and fractal structures in hadronic Z° decay, 
17:2053 (IA;AT;In German) 
Jets in relativistic heavy ion collisions, 17:2184 (RA;US) 
HAFNATES 
Synthesis of complex compounds by the method of vacuum 
condensation for new material preparation, 17:1271 (IA;SU;In 
Russian) 
HAFNIUM CARBIDES 
Synthesis of cast composite materials, 17:1124 (IA;SU;In Rus- 
sian) 
HAFNIUM OXIDES 
On the interaction in complex oxide compositions, 17:1276 
(IA;SU;In Russian) 
Properties of yttrium barium cuprite ceramics modified by 
hafnium dioxide, 17:1268 (IA;SU;In Russian) 
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HAIR 
Determination of ultratrace concentrations of vanadium in hu- 
man blood and hair by radiochemical neutron activation 
analysis, 17:1220 (IA;CS;In Czech) 
Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R;SY;In Arabic) 
HALIDES 
See also CHLORIDES 
FLUORIDES 
IODIDES 
Ternary semiconductor compounds in Cd-P(As)-Cl(Br,l) sys- 
tems, 17:1313 (IA;SU;In Russian) 
HALL EFFECT 
The effect of fluctuations on the Hall effect in high T, supercon- 
ductors. 1, 17:2321 (R;XA) 
The role of dissipation in quantum Hall voltage profiles, 17:2296 
(R;XA) 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
New perturbation approach for the localization transition in the 
dissipative two-state system, 17:2305 (R;XA 
The Hamiltonian structures of the KP hierarchy, 17:2378 (R;XA) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD PRODUCTION REACTORS 
Decommissioning 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 
Environmental Impacts 
The Great Basin Canada goose in southcentral Washington: A 
40-year nesting history, 17:1808 (R;US) 
Fission Product Release 
Comments on precision and accuracy of releases, 17:736 (R;US) 
Operation 
200 Areas operation monthly report, March 1970, 17:745 (R;US) 
Radioactive Effluents 
Effluent water, 105-B Building, 17:735 (R;US) 
Loss of zinc-65 and manganese-54 from the freshwater mollusc 
Anodonta, 17:1887 (R;US) 
The radioactive contamination of the river resulting from the dis- 
charge of cooling water into it, 17:1777 (R;US) 
Reactor Cooling Systems 
A survey of process water quality, 17:752 (R;US) 
Reactor Decommissioning 
Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 
Reactor Instrumentation 
KW reactor incident—Investigation record: Testimony transcript 
[of] C. L. Miller and A. W. Thiele interviews, January 26, 1955, 
17:781 (R;US) 
KW reactor incident—Iinvestigation record: Testimony transcript 
[of] R. W. Hooper interview, January 27, 1955, 17:782 (R;US) 
Reactor Operation 
Annual report of operating experience pertinent to nuclear 
safety, CY-1970, 17:774 (R;US) 
Hanford Engineer Works monthly report, May 1947, 17:747 
(R;US) 
Hanford Laboratories Operation monthly activities report, March 
1959: Preliminary report, 17:757 (R;US) 
Hanford Laboratories monthly activities report, June 1964, 
17:760 (R;US) 
Hanford Works monthly report for November 1952, 17:753 (R;US) 
Hanford Works monthly report for October 1948, 17:749 (R;US) 
Hanford Works monthly report, April 1950, 17:751 (R;US) 
Hanford Works monthly report, January 1948, 17:748 (R;US) 
Hanford Works monthly report, March 1950, 17:750 (R;US) 
Irradiation Processing Department monthly record report, De- 
cember 1957, 17:756 (R;US) 


Irradiation Processing Department monthly record report, May 
1959, 17:758 (R;US) 
Irradiation Processing Department monthly report, May 1961, 
17:759 (R;US) 
Reactor Start-Up 
KW reactor incident-investigation record: Operations Startup 
Program, Part 11, 17:754 (R;US) 
Safety Analysis 
Designation of facility usage categories for Hanford Site facili- 
ties, 17:800 (R;US) 
Scram 
Operational incident: B Reactor, February 26, 1959, 17:783 
(R;US) 
Testing 
Production Tests 105 Series, February 5, 1957, 17:755 (R;US) 
HANFORD RESERVATION 
Hanford Area 1990 population and 50-year projections, 17:833 
(R;US) 
Hanford Site Protective Barrier Development Program: Fiscal 
year 1990 highlights, 17:320 (R;US) 
Administrative Procedures 
Environmental recordkeeping: 
17:857 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 
Westinghouse Hanford Company waste minimization and pollu- 
tion prevention awareness program plan, 17:353 (R;US) 
Decontamination 
Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 
Educational Tools 
Situational simulations in interactive video, 17:801 (R;US) 
Environment 
Management pian for Facility Effluent Monitoring Plan activities: 
Environmental assurance, 17:365 (R;US) 
Environmental impacts 
Hanford Environmental Dose Reconstruction Project: Monthly 
report, August 1991, 17:1708 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 
Laboratories 
H.|. report on technical laboratories for weeks ending June 8, 
1945—January 30, 1946, 17:378 (R;US) 
Management 
Hanford Works monthly report for November 1952, 17:753 (R;US) 
Hanford Works monthly report for October 1948, 17:749 (R;US) 
Hanford Works monthly report, April 1950, 17:751 (R;US) 
Hanford Works monthly report, January 1948, 17:748 (R;US) 
Hanford Works monthly report, March 1950, 17:750 (R;US) 
Planning 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 
Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 
Public Relations 
Effort to earn public support and confidence in Hanford Site 
cleanup work, 17:388 (R;US) 
Radiation Monitoring 
Changes in scintillation probe findings—1 963 to 1968, 200 Area 
Waste Disposal Site monitoring wells, 17:1760 (R;US) 
Radioactive Effluents 
FY 1992 task plans for the Hanford Environmental Dose Recon- 
struction Project, 17:1881 (R;US) 


The administrative record, 
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Hanford Environmental Dose Reconstruction Project: Monthly 
report, August 1991, 17:1708 (R;US) 

P-10 radiation hazards, 17:1693 (R;US) 

Phase 1 of the Hanford Environmental Dose Reconstruction 
Project: Summary report: Revision 1, 17:385 (R;US) 

Radioactive Waste Disposal 

Control of Redox Waste, 17:306 (R;US) 

Waste Tank Safety Programs overview plan: N2 End Function 
(formerly W1W): Revision 1, 17:348 (R;US) 

Radioactive Waste Management 

Annual report of tank waste treatability, 17:344 (R;US) 

Quarterly Briefing Book on Environmental and Waste Manage- 
ment Activities, 17:359 (R;US) 

Regulatory compliance analysis for the closure of single-shell 
tanks: Revision 1, 17:345 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part C, 17:352 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part A, 17:351 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Program analysis results: Volume 2, Part B, 
17:350 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Proram analysis results: Volume 2, Part A, 
17:349 (R;US) 

Radioactive Waste Processing 

Hanford Waste Vitrification Plant: Technology overview, 17:323 
(R;US) 

Westinghouse Hanford Company waste minimization and pollu- 
tion prevention awareness program plan, 17:353 (R;US) 

Radioactive Waste Storage 

Tank 241-A-105 leak assessment, 17:354 (R;US) 

Records Management 

Environmental recordkeeping: 
17:857 (R;US) 

Remedial Action 

Effort to earn public support and confidence in Hanford Site 
cleanup work, 17:388 (R;US) 

Environmental Restoration Remedial Action Quality Assurance 
Requirements Document, 17:389 (R;US) 

Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 

Safety 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 

Security 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 

Site Characterization 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 


The administrative record, 


Site Surveys 

Annual report for 1951—of non-process buildings and areas re- 
ported by the Radiation Monitoring Units of the Manufacturing 
and Radiological Sciences Department, 17:379 (R;US) 

Technology Assessment 

Quarterly Briefing Book on Environmental and Waste Manage- 

ment Activities, 17:359 (R;US) 
Waste Management 

Assessing radiological impacts from mixed-waste characteriza- 
tion at Hanford, 17:386 (R;US) 

Toxicity assessment of Hanford Site wastes by bacterial biolumi- 
nescence, 17:1893 (R;US) 

HAPO 

100 Area technical report for technical progress letters No. 37 thru 
78 (March 22, 1945 thru December 31, 1945), 17:377 (R;US) 

Annual report for 1950 on H.|. surveys of buildings outside the Ex- 
clusion Areas in the 100, 200, and 300 Areas, 17:364 (R;US) 

Chemical Processing Department monthly report for April 1960, 
17:254 (R;US) 

Chemical Processing Department monthly report for December 
1960, 17:255 (R;US) 

Control of Redox Waste, 17:306 (R;US) 

Hanford Laboratories Operation monthly activities report, March 
1959: Preliminary report, 17:757 (R;US) 

Hanford Laboratories monthly activities report, June 1964, 
17:760 (R;US) 

Personnel protection operation investigation: Cask insert radia- 
tion incident N-Reactor fuel, 221-U canyon, 17:367 (R;US) 

Radiation exposure investigation: Purex sampler incident June 
18, 1968, 202-A building, 17:368 (R;US) 

HARMONIC OSCILLATORS 
On the relativistic extended Thomas-Fermi method, 17:2391 
(R;FR) 
HARVESTING EQUIPMENT 
Teardrop chunker performance, 17:417 (RA;SE) 
HAYNES ALLOYS 

Structural analysis of a reflux pool-boiler solar receiver, 17:488 

(R;US) 
HAZARDOUS MATERIALS 

1990 Environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 17:1761 (R;US) 

A guide to writing procurement specifications for new and exist- 
ing CHAWS sites, 17:1650 (R;US) 

Advances in geothermal waste treatment biotechnology, 17:538 
(RA;US) 

Assessing radiological impacts from mixed-waste characteriza- 
tion at Hanford, 17:386 (R;US) 

Biomimetic membranes to remove metal, 17:1794 (RA;US) 

CERCLA integration with site operations the Fernald experi- 
ence, 17:375 (R;US) 

Department of Energy's waste minimization program, 17:276 
(R;US) 

Development of guidance for variances from the RCRA Land 
Disposal Restrictions for US DOE mixed-waste streams, 
17:322 (R;US) 

Leaching research - Characterization, regulation, and metal re- 
covery, 17:1769 (RA;US) 

Modeling of Elza Gate contaminated material for use: as fill ma- 
terial at the United Nuclear Corporation Waste Disposal Site, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 17:1766 (R;US) 

Toxicity assessment of Hanford Site wastes by bacterial biolumi- 
nescence, 17:1893 (R;US) 

HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See DEUTERIUM COMPOUNDS 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
Ceramic technology for Advanced Heat Engines Project: Semi- 


annual progress report, October 1990—March 1991, 17:1006 
(R;US) 
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HEAT EXCHANGERS 

Air to water heat exchangers for solar collectors situated on 
roofs. 17:491 (R:DK:In Danish) 

An application of extended Kalman filtering to heat exchanger 
models, 17:1407 (RA:SE) 

Corrosion of SiC and oxide-composite ceramics by a simulated 
steam-reformer atmosphere, 17:985 (R:US) 

Development of internal manifold heat exchanger (IMHEX®) 
molten carbonate fuel cell stacks, 17:927 (R:US) 

Microtube strip heat exchanger: First annual technical report 
contract year ending September 4. 1991, 17:1393 (R:US) 

Modelling and parameter estimation of heat exchangers - a sta- 
tistical approach, 17:1405 (RA:SE) 

On dynamic modelling of heat exchangers, 17:1404 (RA:SE) 

On the use of empirical relations in the parameters of heat ex- 
changer models, 17:1406 (RA:SE) 

Parameter estimation in models of heat exchangers and 
geothermal reservoirs, 17:1403 (R:SE) 

Statistical parameter estimation of a counterflow heat ex- 
changer. 17:1408 (RA:SE) 

Status of HTGR activities in Poland, 17:645 (RA:XA) 

HEAT FLOW 

Miscible gas enhanced oil recovery (EOR) in a partially cooled 

reservoir, 17:143 (IA:NO) 
HEAT FLUX 
Spatially averaged heat flux and convergence measurements at 
the ARM regional flux experiment. 17:1699 (R:US) 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Heat pumps for industry, 17:971 (R;US) 
HEAT RECOVERY EQUIPMENT 

The design and construction of a hot dry rock pilot plant, 17:518 
(RA;US) 

HEAT RESISTANT MATERIALS 

Geothermal materials development FY 1990 accomplishments 
and current activities, 17:525 (RA:US) 

HEAT STORAGE 

See also SEASONAL THERMAL ENERGY STORAGE 

General energy supply applications of heat storages, 17:815 
(R;Fl;In Finnish) 

HEAT TRANSFER 
See also CONVECTION 
THERMAL CONDUCTION 

HEATING 7.1 user's manual, 17:1402 (R:US) 

Heat transfer in a magnet C, 17:1391 (R;:BR;In Portuguese) 

Mild coal gasification: Product separation, pilot-unit support, 
twin screw heat transfer, and H2S evolution, 17:46 (R:US) 

HEAT TRANSFER PROPERTIES 

See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 

See HEAT TRANSFER 
HEAT TREATMENTS 

See also THERMOMECHANICAL TREATMENTS 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report, October 1—- 
December 31, 1990, 17:33 (R;US) 

Marketing research for EE&G Mound Applied Technologies’ 
heat treatment process of high strength materials: Final re- 
port, 17:1032 (R;US) 

HEATERS . 

See also WATER HEATERS 

Heater assembly (Used to thermally perturb the rock mass 
through a controlled heating and cooling cycle), 17:332 (RA;US) 

HEATING 
See also DISTRICT HEATING 
GEOTHERMAL HEATING 
PLASMA HEATING 
SPACE HEATING 
WATER HEATING 
Winter fuels report, week ending October 25, 1991, 17:204 (R:US) 
HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
HILACS 


Nuclear physics basic research with ultra-relativistic electrons 
and heavy-ion beams. 17:2003 (IA:AT:In German: 

Simulation and correction of the closed orbit in the cooldr syn- 
chrotron COSY. 17:1494 (R:DE) 

HEAVY ION EMISSION DECAY 

Exotic radioactivity. spontaneous emission of haevy ions with 6 
< Z < 14. 17:2238 (IA:AT:In German) 

Heavy fragment radioactivity, 17:2195 (R:XA) 

HEAVY ION FUSION REACTIONS 

Study of the angular momentum distribution of compound nuciei 
obtained from fusion reactions close to the Coulomb barrier 
17:2171 (R:FR:In French) 

Sub-barrier fusion and elastic scattering in S+Ni systems, 
17:2165 (R:FR) 

HEAVY ION LINEAR ACCELERATORS 

See HILACS 

HEAVY ION REACTIONS 

See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
LITHIUM 11 REACTIONS 
LITHIUM 8 REACTIONS 
LITHIUM 9 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 16 REACTIONS 
SULFUR 32 REACTIONS 

An experiment to study strong electromaanetic fields at RHIC. 
17:2132 (RA:US) 

Can RHIC be used to test QED. 17:2131 (RA:US) 

Concept for an experiment on particle and jet production at 
midrapidity, 17:2129 (RA:US) 

Dependence of Kz ratio on temperature and chemical potential 
as a signature of quark gluon plasma, 17:2196 (R:XA) 

Flavor flow from quark gluon plasma, 17:2128 (RA:US) 

Jets in relativistic heavy ton collisions, 17:2184 (RA:US) 

Microscopic theory of the total reaction cross section and appli- 
cation to stable and exotic nuclei, 17:2198 (R;BR) 

Nuclear research with heavy ions: Annual progress report, Jan- 
uary 1, 1991—December 31, 1991, 17:2139 (R:US) 

Physics at RHIC, 17:2127 (RA;US) 

Report of the RHIC workshop p+A subgroup, 17:1528 (RA:US) 

Space-time quark-gluon cascade for R.H.1.C., 17:2183 (RA:US) 

The e*,e~ background at RHIC generated by beam crossing, 
17:2174 (RA;US) 

The smallest uranium molecules, 17:1959 (IA;AT;in German) 

HEAVY NUCLEI 
See also IRIDIUM 186 
IRIDIUM 192 
PLATINUM 186 
RADIUM 218 
RADIUM 226 
RADON 222 
Isotopic dependence of radiative capture cross-sections for 30 
KeV neutrons, 17:2202 (RA:XA) 
HEAVY OILS 
See PETROLEUM 
HELAC 
See LINEAR ACCELERATORS 
HELIUM 

Dynamics of the single and double ionization of helium in fast 
proton collisions, 17:1949 (R;DE;in German) 

Estimation of the sizes of hot nuclear systems from particle- 
particle large angle kinematical correlations, 17:2158 (R:FR) 

Miscibility of hydrogen and helium mixtures at megabar pres- 
sures, 17:1932 (R:US) 

State-to-state dynamics of molecular energy transfer: Final per- 
formance report, April 1, 1989-March 31, 1992, 17:1945 
(R:US) 

HELIUM 3 BEAMS 

Evidence for the 19g /2 strength in "Sc and proton decay mode, 

17:2164 (R:FR) 
HELIUM 3 REACTIONS 
Reviewing the study of narrow dibaryons, 17:2145 (R;FR) 
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HELIUM 4 
Measurements of non-leptonic weak decays of lambda hypernu- 
clei. 17:2148 (R:US) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 5 

Measurements of non-leptonic weak decays of lambda hypernu- 

clei. 17:2148 (R:US) 
HELIUM ASH 

He self-pumping by tokamak pump limiter materials: Al, V. Ni, 

and NVAI alloys. 17:2546 (R:US) 
HERA STORAGE RING 

Electron-proton collisions at the HERA storage ring. 17:1582 
(IA:AT:In German) 

Referencing the magnetic axis for HERA’s superconducting 
magnets. 17:1585 (RA:US) 

Studies on the prototype of the transition-radiation detector for 
the Zeus experiment, 17:1589 (R:DE:In German) 

The geodetic approach for HERA. 17:1584 (RA:US) 

HEYSHAM-B REACTOR 

The use of probabilistic safety analysis methods for planning the 
maintenance and testing unavailabilities of essential plant at 
Heysham 2 AGR power station, 17:587 (RA:XA) 

HFBR REACTOR 

Seismic hazard studies for the High Flux Beam Reactor at 

Brookhaven National Laboratory, 17:769 (R;US) 
HFIR REACTOR 

Seismic hazard evaluation for the high-flux isotope reactor 
(HFIR) Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee: Final report, 17:798 (R:US) 

HFR REACTOR 

Satety aspects of HFR technical operation: Annual report 1989, 

17:746 (R:NL;In Dutch) 
HIGGS BOSONS 

Is there a P-wave bound state of W.W,? On the dynamical 
generation of a p meson in the o model. 17:2066 (R:US) 

Remarks on pseudoscalar Higgs particles. 17:2028 (R;US) 

Research on Higgs bosons by positron-electron collisions, 
17:2013 (R;FR;In French) 

HIGGS MODEL 

An exact calculation of the scalar induced gluonic penguin in the 
two Higgs doublet model, 17:2068 (R:AU) 

Penguin effects induced by the two-Higgs-doublet model and 
charmless B-meson decays, 17:2069 (R;AU) 

HIGH ENERGY PHYSICS 

Experimental medium energy physics: Annual progress report, 
June 1990—May 1991, 17:1993 (R;US) 

Indiana University High Energy Physics Group, Task C: Techni- 
cal progress report, January 1, 1991—December 31, 1991, 
17:1991 (R;US) 

Indiana University High Energy Physics, Task A: Technical 
progress report, January 1, 1990—April 15, 1991, 17:1990 
(R:US) 

Proceedings of the school for young high energy physicists, 
September 1990 [held at the Rutherford Appleton Laboratory, 
Chilton (GB)], 17:2116 (R:GB) 

The need for the next linear collider, 17:1464 (RA;US) 

Theoretical high energy physics research at the University of 
Chicago: Tasks A, B, C, D, and J: Progress report, October 1, 
1990—September 30, 1991, 17:2039 (R;US) 

Theoretical particle physics: Technical progress report, May 
1990—April 1991, 17:2038 (R;US) 

[Experimental and theoretical basic research in high energy 
physics]: Technical progress report, 17:1983 (R;US) 

[High energy physics]: Progress report, 17:1989 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 


HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH PRESSURE COOLANT INJECTION 
Evaluation of WWER 440 technical specifications using PSA. 
17:594 (RA:XA) 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-BETA PLASMA 
High beta and second stability region transport and stability 
analysis: Technical progress report, 17:2404 (R:US) 
HIGH-FREQUENCY DISCHARGES 
Electrical characterization of rf plasmas, 17:1976 (R:US) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
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Regulation of the interplanetary magnetic flux, 17:1924 (R;US) 
INTERPLANETARY SPACE 
Regulation of the interplanetary magnetic flux, 17:1924 (R;US) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVENTIONS 
Reference aid: The co-inventors’ network of V.V. Borisov for 
fast oscilloscope technology, 17:1385 (R;US) 
IODIDES 
See also THALLIUM IODIDES 
Chromium (3) and cobalt (3) iodide complexes with tetraaza- 
macrocyclic ligands: pecularities of electronic structure, 
17:1331 (IA;SU;in Russian) 
Electric conductivity and association of alkali metal halides in al- 
cohols, 17:1328 (IA;SU;In Russian) 
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Peculiarities of association of alkali metal salts in protic and 
aprotic solvents, 17:1326 (IA:SU;In Russian) 
IODINE 

State-to-state dynamics of molecular energy transfer: Final per- 
formance report, April 1, 1989-March 31, 1992, 17:1945 
(R;US) 

IODINE 127 BEAMS 
A new concept: the fast preequilibrium charge state of swift ions 
in solids, 17:2311 (R;FR) 
IODINE 129 
Geochemistry of 2°9Pu, °° Te and 1291, 17:1744 (IA;AU) 
IODINE 131 

Metal impregnation influence on the adsorbents efficiency to- 
wards radioiodine (respirator filters adsorbents), 17:1159 
(R;IL;in Hebrew) 

IODINE COMPOUNDS 

See also |ODIDES 

Preparation of Cd2P3! monocrystals in the region of congruent 
evaporation and their properties, 17:1310 (IA;SU;In Russian) 

IODINE IODIDES 
See IODINE 
IODINE ISOTOPES 
See also |ODINE 129 
IODINE 131 

Progress report on nuclear structure studies, 17:2190 (R;US) 

Radioactive iodine in environment and human body, 17:1723 
(R;PL;In Polish) 

ION BEAM FUSION REACTORS 
Recirculating induction accelerator as a low-cost driver for 
heavy ion fusion, 17:2551 (R;US) 
1ON BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also ARGON 40 BEAMS 
HELIUM 3 BEAMS 
HYDROGEN 1 MINUS BEAMS 
IODINE 127 BEAMS 
NEON 20 BEAMS 

Models and limits of an EBIS source, 17:1493 (R;FR;In French) 

Nuclear data needs for studying the astrophysical r- and p- 
processes, 17:1934 (R;US) 

ION CLUSTERS 
See ION PAIRS 

ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 

ION PAIRS 

Studies of free and deposited clusters using synchrotron radia- 
tion, 17:1941 (RA;US) 

The contribution of electronically excited states to the radiation 
chemistry of organic systems: Progress report, June 30, 
1988—December 30, 1990, 17:1358 (R;US) 

ION SOURCES 

See also ELECTRON BEAM ION SOURCES 

BNL volume H~ source, 17:1508 (R;US) 

H~ ion sources, 17:1509 (R;US) 

lon source development for the on-line isotope separator at GSI, 
17:1546 (R;DE) 

Laser diagnostics of H~ formation in a magnetic multicusp ion 
source, 17:1558 (R;US) 

ION THRUSTERS 

A Multi-Megawatt Electric Thruster Test Facility: Revision 1, 
17:1002 (R;US) 

Resistive plasma detachment in nozzle based coaxial thrusters, 
17:1001 (R:US) 

1ON-ATOM COLLISIONS 

Capture of quasi-free electrons into highly charged heavy ions, 
17:1948 (R;DE;In German) 

Dynamics of the single and double ionization of helium in fast 
proton collisions, 17:1949 (R;DE;in German) 

ION-MOLECULE COLLISIONS 

Capture of quasi-free electrons into highly charged heavy ions, 

17:1948 (R;DE;in German) 


Part 1: Kinetic energy dependencies of selected ion-molecule 
reactions; Part 2: Photochemistry of (FSO3)2, FSO3, and 
FNO, 17:1352 (R:US) 

IONIC CRYSTALS 

Influence of chromium Ill ions on the electrical properties of 
NaNH,SO,4.2H20 crystals, 17:2299 (R;XA) 

Semiempirical calculations of the electronic structure in ionic 
crystals, 17:1950 (R:XA) 

IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONS 
See also ARGON IONS 
ATOMIC IONS 
CATIONS 
COPPER IONS 
GERMANIUM IONS 
GOLD IONS 
KRYPTON IONS 
MULTICHARGED IONS 
SAMARIUM IONS 
XENON IONS 

lonic diffusion in the double layer at model electrode/molten salt 
interfaces, 17:1250 (R;XA) 

New frontiers in X-ray photoionization of ions and atoms, 
17:1936 (RA;US) 

IONS (ATOMIC) 

See ATOMIC IONS 
IRELAND 

Radiological protection act, 1991, 17:404 (I;IE) 
IRIDIUM 

The catalytic decomposition of aqueous solutions of formic acid 

by the platinum metals, 4, 17:1357 (R;US) 
IRIDIUM 186 
Structure of low spin states in '®°ir, 17:2172 (R;FR) 
IRIDIUM 192 

Determination of nominal dosis rate of Iridium-192 source for high- 

dose-rate afterloading therapy, 17:1844 (IA;AT;In German) 
IRIDIUM ALLOYS 

Weldability of DOP-26 iridium alloy: Effects of welding gas and 

alloy composition, 17:1026 (R;US) 
IRIDIUM COMPLEXES 

Redox reaction in photochemical and ionizing irradiation sys- 

tems, 17:1365 (I;IL;In Hebrew) 
IRON 

Influence of multi-element ion beam bombardment on the corro- 
sion behavior of iron and steel, 17:1084 (R;US) 

Study of the corrosion rate behavior of ion implanted Fe-based 
alloys, 17:1083 (R;US) 

X-ray attenuation coefficients and photoelectric cross sections of 
Cu and Fe for the range 3 KeV to 29 KeV, 17:2258 (RA;XA) 

X-ray attenuation coefficients and photoelectric cross sections of 
Cu, Fe and Sn for the energy range 3-29 KeV, 17:2256 (R; XA) 

IRON 54 TARGET 

Analysis of experimental data on neutron induced reactions and 
development of PCROSS code for the calculation of the dif- 
ferential preequilibrium spectra, 17:2233 (RA;XA) 

The ™Fe(n,a)*'Cr thermal neutron reaction cross-section, 
17:2162 (RA;XA) 

IRON 56 TARGET 

Analysis of experimental data on neutron induced reactions and 
development of PCROSS code for the calculation of the dif- 
ferential preequilibrium spectra, 17:2233 (RA:XA) 

Calculation of (n,x-y) cross sections between threshold and 100 
MeV for Fe and Pb isotopes: Comparisons with experimental 
data, 17:2235 (RA;XA) 

Calculation uncertainties on neutron reaction cross-sections, 


particle emission spectra and angular distributions, 17:2230 
(RA;XA) 
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Consequences from testing measured and calculated 14.6 MeV 
neutron inelastic scattering cross sections by means of com- 
parison with results of fast proton inelastic scattering using 
DWBA and GDH approaches, 17:2227 (RA;XA) 

IRON 68 
Mass 68 and 69 isotopes identified in thermal fission of? Pu and 
the 6 decay half-lives of ®°Co, ®®Co and ®Fe, 17:2167 (R;FR) 
IRON ALLOYS 
See also ALLOY-NI66CU32 
ALLOY-NI76CR15FE8 
IRON BASE ALLOYS 
Effects of test environment and grain size on the tensile proper- 
ties of L1>-ordered (Co,Fe)3V alloys, 17:1025 (R;US) 
IRON BASE ALLOYS 
See also ALLOY-FE46NI33CR21 
STEELS 

Growth rate of dislocation loop in Fe-Ni-Cr alloy under Kr* ion 
and electron irradiation, 17:2504 (R;US) 

Progress in evaluating the corrosion of candidate HLW con- 
tainer metals in irradiated air-steam mixtures, 17:268 (R;US) 

IRON COMPOUNDS 
See also IRON OXIDES 
IRON SULFIDES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
Apri+June 1991, 17:32 (R;US) 

IRON GARNETS 
See FERRITE GARNETS 
IRON ISOTOPES 

See also IRON 68 

Isotopic effects and reaction mechanisms induced by fast neu- 
trons in the mass range A ~ 50, 17:2232 (RA;XA) 

IRON OXIDES 

Studies on structure and covalence effects on hyperfine interac- 
tions of AFeO sub(2) and BFeS sub(2) compounds by 
Moessbauer spectroscopy (A= Na, Cu, Ag, B= K, Rb, Cs, 
Na), 17:1112 (1;BR;In Portuguese) 

IRON SULFIDES 

Studies on structure and covalence effects on hyperfine interac- 
tions of AFeO sub(2) and BFeS sub(2) compounds by 
Moessbauer spectroscopy (A= Na, Cu, Ag, B= K, Rb, Cs, 
Na), 17:1112 (I;BR;in Portuguese) 

IRRADIATION CAPSULES 

Determination of impurities in quartz glass by neutron activation 

analysis, 17:1225 (IA;CS;In Czech) 
IRRIGATION 

Evaluation of management options for disposal of salt and trace 
element laden agricultural drainage water from the Fallon In- 
dian Reservation, Fallon, Nevada: Final report, October 1, 
1989—December 30, 1990, 17:978 (R;US) 

ISING MODEL 
Finite cluster approximation study of frustration in the semi- 
infinite Ising model, 17:2281 (R;XA) 

ISOBARIC ANALOGS 

On the isobaric multiplet width equation, 17:2197 (R;XA) 
ISOTOPE ANALYSIS (QUANTITATIVE) 

See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 

See ISOTOPE RATIO 
ISOTOPE EXCHANGE 

See ISOTOPIC EXCHANGE 
ISOTOPE PRODUCTION 

CHAIN.238DJ: A computer code for calculating 25°Pu produc- 
tion, quality, and impurity levels in the 2°7Np transmutation 
chain, 17:2621 (R;US) 

Production of and studies with secondary radioactive ion beams 
at Lise, 17:1624 (R;FR) 

ISOTOPE RATIO 
Search for exotic particles by accelerator mass spectrometry, 
17:1606 (IA;AT;In German) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 


ISOTOPIC EXCHANGE 
Study of kinetics of deuterium isotopic exchange between 
methanol or ethanol and diphenylphosphine using 'H NMR, 
17:1348 (RA;PL;In Polish) 
ISOTOPIC SUBSTITUTION 
See ISOTOPIC EXCHANGE 
ITALY 
Prospects and constraints in the use of coal in Italy, 17:98 (RA;US) 
ITER TOKAMAK 
Bootstrap Current 
Bootstrap and fast wave current drive for tokamak reactors, 
17:2402 (R;US) 
Cost Estimation 
Research and development needs for ITER engineering de- 
sign (International Thermonuclear Experimental Reactor.), 
17:2529 (1;XA) 
Cryogenics 
A cryogenic system design for the international thermonuclear 
experimental reactor (ITER), 17:2547 (R;US) 
Experiment Planning 
ITER magnets (International Thermonuclear Experimental Re- 
actor.), 17:2528 (1;XA) 
ITER tokamak device, 17:2527 (I;XA) 
Plasma Physics Network Newsletter. No. 3, 17:2428 (1;XA) 
Research and development needs for ITER engineering de- 
sign (International Thermonuclear Experimental Reactor.), 
17:2529 (1:XA) 
High-Tc Superconductors 
Potential for use of high-temperature superconductors in fusion 
reactors, 17:2501 (R;US) 
Magnet Coils 
ITER magnets (international Thermonuclear Experimental Re- 
actor.), 17:2528 (1;XA) 
ITER poloidal field system (International Thermonuclear Experi- 
mental Reactor.), 17:2530 (1;XA) 
Maintenance 
Effect of high aspect ratio on ITER maintenance design, 
17:2510 (R;US) 
Non-inductive Current Drive 
Bootstrap and fast wave current drive for tokamak reactors, 
17:2402 (R;US) 
Non-inductive current drive scenarios for steady state operation 
of an ITER HARD option, 17:2497 (R;US) 
Plasma 
ITER poloidal field system (International Thermonuclear Experi- 
mental Reactor.), 17:2530 (1;XA) 
Plasma Diagnostics 
Requirements for ITER diagnostics, 17:2493 (R;US) 
Plasma Disruption 
ITER poloidal field system (international Thermonuclear Experi- 
mental Reactor.), 17:2530 (1;XA) 
Plasma Heating 
Current drive and heating systems for an ITER HARD option, 
17:2549 (R;US) 
Satety 
Loss-of-vacuum, loss-of-coolant, and loss-of-flow accident anal- 
ysis for NET ITER, 17:2519 (R;NL) 
Specifications 
ITER tokamak device, 17:2527 (1;XA) 
Superconducting Magnets 
Numerical simulation of the stability in a cable-in-conduit conduc- 
tor developed for fusion-magnet applications, 17:2548 (R;US) 


J 


J PSI-3097 MESONS 
Efficiency and background simulations for J/y detection in the 
RHIC Di-Muon experiment, 17:1526 (RA;US) 
J/¥ production in p-p, p-nucleus and nucleus-nucleus collisions, 
17:1962 (R;FR) 
Muoproduction of J/y-mesons and the gluon distribution in nu- 
cleons, 17:2006 (I;NL) 
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J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAILS 
See PUBLIC BUILDINGS 
JAPAN 
Atest facility of active alignment system at KEK, 17:1451 (RA:US) 
A test facility of super-accurate alignment system for a linear 
collider, 17:1450 (RA:US) 
Capital cost reduction of nuclear power plants, 17:699 (RA;XA) 
Financing the export of nuclear power plants to developing 
countries, 17:707 (RA;XA) 
Imported-coal-fired thermal power plant project on BOT basis in 
Turkey, 17:578 (RA;XA) 
Synfuels in Japan, 17:91 (RA;US) 
JET MODEL 
Finding jets and summing soft gluons: a new algorithm, 17:2064 
(R;GB) 
Inclusive jet cross sections and jet shapes at CDF, 17:1998 
(R;US) 
The dijet mass and angular distributions at CDF, 17:1996 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
First results from the JET Time of Flight Neutral Particle Anal- 
yser, 17:2477 (R;GB) 
JOSEPHSON EFFECT 
Transfer of nucleons between heavy nuclei at large distances, 
17:2144 (R;FR) 
JUICES 
See BEVERAGES 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
JUPITER PLANET 
Miscibility of hydrogen and helium mixtures at megabar pres- 
sures, 17:1932 (R;US) 


K 


K*RESONANCES 
See STRANGE MESONS 
K-1240 RESONANCES 
See STRANGE MESONS 
K-1871 RESONANCES 
See STRANGE MESONS 
KO2 
See KAONS NEUTRAL LONG-LIVED 
KALUZA-KLEIN THEORY 
Spontaneous CP violation from a quaternionic Kaluza-Klein the- 
ory, 17:2120 (R;AU) 
KANGAROO RAT 
See RODENTS 
KAON BEAMS 
Potential kaon and antiproton beams at BNL, 17:1434 (R;US) 
KAON NEUTRAL REACTIONS 
Applications of the EPR effect in the particle physics correlated 
decays of kaon and b-meson pairs with CP violation, 17:2399 
(R;IL) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
Studies of rare kaons decays in the NA31 experiment, 17:2017 
(R;FR) 
KAPPA-725 RESONANCES 
See MESONS 
KCB REACTOR 
See BORSSELE REACTOR 
KEK LINAC 
Active control microtremor isolation systems, 17:1462 (RA;US) 
KENYA 
Where you can't see the wood for the trees: Extension methods 
in rural woodfuel development, 17:832 (R;SE) 
KEROSENE 
Fuel oil and kerosene sales, 1990, 17:882 (R;US) 


KIDNEYS 
Xanthogranulomatous pyelonephritis, 
tuguese) 
KINETICS EQUATIONS (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KONRAD ORE MINE 
Transport study Konrad: Safety analysis of radioactive waste 
transport to the Konrad depository, 17:263 (R:DE;in German) 
KOONGARRA DEPOSIT 
Analog Systems 
Alligator Rivers analogue project: Second annual report 1989- 
1990, 17:1740 (1:AU) 
Application of the Alligator Rivers analogue for validation of 
safety assessment methodologies, 17:308 (IA:AU) 
Chemical Composition 
Groundwater chemistry at Koongarra, 17:1784 (IA;AU) 
Flow Models 
Two- and three-dimensional modelling of groundwater flow 
through the Koongarra uranium orebody, 17:1783 (IA;AU) 
Geochemical Surveys 
Geochemical investigations of uranium mobility in the Koongarra 
ore deposit - a natural analogue for the migration of radionu- 
clides from a nuclear waste repository, 17:1741 (IA:AU) 
Geochemistry of 2°°Pu, 9 Te and 129), 17:1744 (IA;AU) 
The distribution of elements at Koongarra, 17:247 (IA;AU) 
Geologic History 
Geological history of the Koongarra area, 17:244 (IA;AU) 
Geophysical Surveys 
Comments on geophysical and geological studies - 
sults, 17:1743 (IA;AU) 
Ground Water 
Distribution of uranium series radionuclides in Koongarra 
groundwater, 17:1785 (IA;AU) 
Groundwater chemistry at Koongarra, 17:1784 (IA;AU) 
Two- and three-dimensional modelling of groundwater flow 
through the Koongarra uranium orebody, 17:1783 (IA;AU) 
Uranium distribution in the colloidal and solute phases at the 
Koongarra uranium deposit, 17:250 (iA;AU) 
Hydrology 


Short summary of hydrogeologic studies of the Koongarra ura- 
nium deposit, 17:245 (1A;AU) 
The application of NAMMU to modelling the groundwater flow at 
Koongarra, 17:1782 (IA;AU) 
Radiocolloids 
Uranium distribution in the colloidal and solute phases at the 
Koongarra uranium deposit, 17:250 (IA;AU) 
Radionuclide Migration 
Distribution of uranium series radionuclides in Koongarra 
groundwater, 17:1785 (IA;AU) 
Effects of chlorite alteration on uranium redistribution in Koon- 
garra, Australia, 17:248 (IA;AU) 
Koongarra analogue simplified 2D model describing the prefer- 
ential uranium pathways, 17:1742 (IA;AU) 
Modelling of radionuclide sorption processes in the weathered 
zone in the vicinity of the Koongarra ore body, 17:249 (IA;AU) 
Satety 
Application of the Alligator Rivers analogue for validation of 
safety assessment methodologies, 17:308 (IA;AU) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON 84 
Stopping powers of gases for heavy ions (O, Ar, Kr, Xe) at inter- 
mediate energy (20-100 MeV/u). Vanishing of the gas-solid 
effect, 17:2146 (R;FR) 
KRYPTON IONS 
Capture of quasi-free electrons into highly charged heavy ions, 
17:1948 (R;DE;In German) 


17:1829 (I;BR;In Por- 
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L-1770 RESONANCES 
See STRANGE MESONS 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABORATORIES 
H.|. report on technical laboratories for weeks ending June 8, 
1945—January 30, 1946, 17:378 (R:US) 
LABORATORY EQUIPMENT 
See also GLOVEBOXES 
HOT CELLS 
MANIPULATORS 
H.I. report on technical laboratories for weeks ending June 8, 
1945—January 30, 1946, 17:378 (R:US) 
LACTATION 
Pathology galactorrhea. Dynamic tests of prolactin secretion 
evaluation and the adenohypophyseal functional reserve, 
17:1831 (1:BR:In Portuguese) 
LAGRANGIAN 
See LAGRANGIAN FUNCTION 
LAGRANGIAN FUNCTION 
A note on Lagrangian systems with singular potential, 17:2360 
(R:XA) 
LAKES 
The new definitive map of White Oak Lake, 17:1790 (R;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Measurements of non-leptonic weak decays of lambda hypernu- 
clei, 17:2148 (R:US) 
P-shell hyperon binding energies, 17:2252 (R;AU) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Development of a low intensity current monitor system, 17:1555 
(R;US) 
LAMPS 
See LIGHT BULBS 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION 


Ecological rehabilitation concept Leipzig/Bitterfeld/Halle/Merseburg. 


Brief report on phase 1, 17:2556 (1;DE;in German) 
LAND RECLAMATION 
Inventory of past DOE land disturbance, Yucca Mountain, 
Nevada, and estimated general reclamation costs: Impact as- 
sistance report, 17:1757 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHLORIDES 
Physicochemical investigation of chlorides of alkali metals with 
lanthanum and neodymium, 17:1289 (IA;SU;In Russian) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM COMPLEXES 
Carboxylic complexes of metals with crown-ethers, 17:1330 
(IA;SU;In Russian) 
LANTHANUM COMPOUNDS 
See also LANTHANUM CHLORIDES 
LANTHANUM OXIDES 
LANTHANUM SULFIDES 
Elastic constants and the structural phase transition in 
Lag_,Sr,CuO,, 17:2328 (R;US) 


Heterophase interaction of barium, rare earth titanium hydrox- 
ides during the synthesis of barium rare earth tetratitanates, 
17:1298 (IA:SU;In Russian) 

Influence of precursor morphology on Eu(ill) photolumines- 
cence in matrixes of lanthanum oxysulfides, 17:1192 (I;BR;In 
Portuguese) 

Obtainment of lanthanum niobate from niobium and lanthanum 
oxalate complexes, 17:1194 (1;BR:in Portuguese) 

Preparation and study of dehydration regularities of group 3 or- 
thovanadates, 17:1296 (IA;SU;In Russian) 

LANTHANUM OXIDES 

A study of catalysts and mechanism in synthesis reactions: 
Progress report, January 1991—December 1991, 17:1248 
(R;US) 

Chemical problems of high-temperature superconducting mate- 
rials, 17:1264 (IA;SU;In Russian) 

Techniques and processes for the measurement of the reso- 
nances of small single crystals, 17:1132 (R;US) 

LANTHANUM SULFIDES 

Synthesis and properties of luminophors based on double sul- 

fides, 17:1291 (IA:SU:In Russian) 
LASER ISOTOPE SEPARATION 

Environmental site description for a Uranium Atomic Vapor 
Laser Isotope Separation (U-AVLIS) production plant at the 
Portsmouth Gaseous Diffusion Plant site, 17:362 (R:US) 

Self-referencing Mach-Zehnder interferometer as a laser system 
diagnostic: Active and adaptive optical systems, 17:405 (R:US) 

LASER MATERIALS 

Excited state absorption measurements of Sm** in CaF2, SrF2, 

and SrClo, 17:1428 (R;US) 
LASER-PRODUCED PLASMA 
Ultrarelativistic modulation and filamentation instabilities in a 
laser-produced plasma, 17:2424 (R;XA) 
LATIN AMERICA 
Plasma Physics Network Newsletter. No. 4, 17:2429 (I;XA) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Blockspin and multigrid for staggered fermions in non-abelian 
gauge fields, 17:2081 (R:DE) 

Double scaling limit in O(N) vector models in D dimensions, 
17:2114 (R:DK) 

On spontaneous parity breaking in three-dimensional gauge- 
Higgs systems, 17:2110 (R;DK) 

The running coupling at finite temperature, 17:2115 (R;DK) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE BERKELEY LABORATORY 

Life sciences: Lawrence Berkeley Laboratory, 1989-1990, 
17:1806 (R;US) 

LAWRENCE LIVERMORE LABORATORY 

Energy and technology review, May-June 1991, 17:1660 (R;US) 

Engineering research and development thrust area report, FY 
90, 17:1370 (R;US) 

Lawrence Livermore National Laboratory environmental report 
for 1990, 17:1716 (R;US) 

LAYERS 

Soft x-ray resonant magnetic scattering study of thin films and 

multilayers, 17:2273 (R;US) 
LEAD 

A novel ion-exchange media for removing lead from wastewater 

streams, 17:1795 (RA;US) 
LEAD 204 TARGET 

Calculation of (n,x-y) cross sections between threshold and 100 
MeV for Fe and Pb isotopes: Comparisons with experimental 
data, 17:2235 (RA;XA) 

LEAD 206 TARGET 

Calculation of (n,x-y) cross sections between threshold and 100 
MeV for Fe and Pb isotopes: Comparisons with experimental 
data, 17:2235 (RA;XA) 

Measured cross-sections for neutron-induced fissions on 2°Pb 
and 2°8Pb, 17:2177 (IA;AT;in German) 
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LEAD 207 TARGET 

Calculation of (n,x-y) cross sections between threshold and 100 
MeV for Fe and Pb isotopes: Comparisons with experimental 
data, 17:2235 (RA;XA) 

LEAD 208 TARGET 

Calculation of (n,x-y) cross sections between threshold and 100 
MeV for Fe and Pb isotopes: Comparisons with experimental 
data, 17:2235 (RA;XA) 

Fractional processes and nuclear disassembly in very-heavy-ion 
collisions in the Fermi energy regime, 17:2175 (R;US) 

Isotope separation of relativistic projectile fragments as well as 
cross section measurements on °:°:1'Lj secondary beams, 
17:1545 (R;DE;in German) 

Measured cross-sections for neutron-induced fissions on 2° Pb 
and 2°8Pb, 17:2177 (IA;AT;In German) 

Models and theory for precompound angular distributions, 
17:2228 (RA;XA) 

Nucleon radiative capture and the inverse reaction at intermedi- 
ate energies, 17:2191 (R;US) 

LEAD ALLOYS 
A novel phase transition in alloys, 17:1018 (R;US) 
LEAD-ACID BATTERIES 

A computer program for electrochemical systems: Simulation of 

batteries, 17:820 (R;Fl) 
LEAK DETECTORS 

Development of acoustic leak detection system in PNC, 17:665 
(RA;XA) 

Experimental studies on acoustic detection of sodium-water 
steam generator leaks in the USSR, 17:668 (RA;XA) 

National status on acoustic leak detection for fast breeder reac- 
tor in Japan, 17:661 (RA;XA) 

Proceedings of the specialists’ meeting on acoustic/ultrasonic 
detection of in sodium water leaks on steam generators, held 
in Aix-en-Provence, France, 1-3 October 1990, 17:658 (R;XA) 

Review of the common European R and D programme on 
acoustic leak detection for steam generators, 17:659 (RA;XA) 

The current status of research and development concerning 
steam generator acoustic leak detection for the demonstration 
FBR plant, 17:679 (RA;XA) 

LEAK TESTING 

Criteria for assessing the quality of signal processing techniques 
for acoustic leak detection, 17:664 (RA;XA) 

On-line low and high frequency acoustic leak detection and lo- 
cation for an automated steam generator protection system, 
17:666 (RA;XA) 

Status of U.S. evaluations of acoustic detection of in-sodium 
water leaks, 17:662 (RA;XA) 

LEAKAGE 
See LEAKS 
LEAKS 

A feasibility study on active ultrasonic techniques for water into 
sodium leak detection on FBR steam generator units, 17:663 
(RA;XA) 

Acoustic monitoring of steam generators in service and water- 
into-sodium experiments, 17:670 (RA;XA) 

Background- and simulated leak-noise measurements on ASB- 
loop, KNK II- and SNR 300-steam generators, 17:672 (RA;XA) 

LEARNING 

N-learners problem: Fusion of concepts, 17:2605 (R;US) 
LEGUMINOSAE 

See also GLYCINE HISPIDA 

Soils Newsletter. Vol. 14, No. 1, 17:1867 (1;XA) 
LEP STORAGE RINGS 

DELPHI results on Z decays into heavy flavours, 17:2018 (R;FR) 

Preliminary measurements of the bunch length and the 
impedance of LEP, 17:1474 (RA;US) 

Recent physics results from LEP, 17:2014 (R;FR) 

LEPTON REACTIONS 
See also NEUTRINO REACTIONS 
Summary of spin session talks, 17:2125 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 


LEPTON-PROTON INTERACTIONS 
A parametrization of o+(-y*p) above the resonance region for Q* 
> 0, 17:2034 (R;DE) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Dilepton (e*e—) production recent pp and pd studies with DLS 
at Berkeley, 17:2021 (R;US) 
L-DRIFTED Si DETECTORS 
Semiconductor detectors for XRF analysis, 17:1616 (IA;CS;In 
Czech) 
LIE GROUPS 
See also GRADED LIE GROUPS 
SU GROUPS 
An isomorphism for algebra of distributions with compact sup- 
port on Lie groups, 17:2386 (R;XA;in French) 
On the left ideal in the universal enveloping algebra of a Lie 
group generated by a complex Lie subalgebra, 17:2383 (R;XA) 
LIE SUPERALGEBRA 
See GRADED LIE GROUPS 
LIFE CYCLE 
Life cycle analyses - a preliminary study: Discussions about 
methods for estimation of total environmental impacts - from 
the cradle to the grave, 17:840 (R;SE;In Swedish) 
LIGHT BULBS 
Lighting options for homes, 17:937 (R;US) 
LIGHT CONE 
Causal prescription for the light-cone gauge, 17:2099 (R;BR) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also ARGON 31 
ARGON 36 
ARGON 40 
CARBON 12 
CHLORINE 36 
DEUTERIUM 
HELIUM 4 
HELIUM 5 
LITHIUM 8 
OXYGEN 16 
POTASSIUM 40 
SULFUR 27 
TRITIUM 
Mechanism of (n,-y) reaction at low neutron energies, 17:2248 
(R;US) 
LIGHT SOURCES 
Lighting options for homes, 17:937 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Energy conservation and compact fluorescent lamps: Results 
from the conservation program in Pori, 17:943 (R;Fl;in Finnish) 
LIGNITE 
Assessment of Yugoslavian lignite for coal/water fuels, 17:2 
(RA;US) 
Beneficiation by oil agglomeration of Center North Dakota lig- 
nite, 17:3 (RA;US) 
Methanol fuel - converting North Dakota lignite into liquid trans- 
portation fuel for the nation, 17:90 (RA;US) 
Utilization of coal-water-fuel manufactured from low-rank coal, 
17:1 (RA;US) 
LIMITERS 
The TFTR RF Limiter upgrade design and installation, 17:2543 
(R;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also CEBAF ACCELERATOR 
HILACS 
KEK LINAC 
LAMPF LINAC 
LINEAR COLLIDERS 
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MIT BATES LINAC 
STANFORD LINEAR COLLIDER 
WAKEFIELD ACCELERATORS 
A test facility of super-accurate alignment system for a linear 
collider, 17:1450 (RA;US) 
Beam-turning magnet design and test for the Recirculating Lin- 
ear Accelerator, 17:1562 (R;US) 
Dipolar and quadrupolar defects in a transport line, 17:1541 
(R;FR;In French) 
Feed forward rf control system of the accelerator test facility, 
17:1513 (R;US) 
Locating the magnetic centerline with a low energy electron 
probe, 17:1460 (RA;US) 
Nuclear physics basic research with ultra-relativistic electrons 
and heavy-ion beams, 17:2003 (IA;AT;In German) 
The laser switched linac and development of a high brilliance 
electron source, 17:1542 (R;US) 
The new RLA test status, 17:1446 (R;US) 
LINEAR COLLIDERS 
Atest facility of active alignment system at KEK, 17:1451 (RA;US) 
Alignment and vibration issues in TeV linear collider design, 
17:1466 (RA;US) 
Beam dynamics and rf evolution in a multistage klystron-like 
free- electron laser, 17:1543 (R;US) 
Investigation of a constant gradient structure with constant iris 
size, 17:1502 (R;US) 
Linear collider accelerator physics issues regarding alignment, 
17:1465 (RA;US) 
The need for the next linear collider, 17:1464 (RA;US) 
LINERS 
The probability of liner failure in a Mark-] containment, 17:794 
(R;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 
Two-dimensional nuclear magnetic resonance studies of molec- 
ular structure in liquids and liquid crystals, 17:1157 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 
A statistical approach for water movement in the unsaturated 
zone, 17:1787 (R;SE) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
Radioactive liquid effluent management - state of art and the 
role of membrane processes, 17:270 (R;IN) 
Underground flux studies in waste basin of CIPC using natural 
and artificial tracers - v.1, 17:1754 (R;BR;In Portuguese) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
On the behaviour of the spectre of surface waves in a uniform 
rotating fluid, 17:2336 (R;XA) 
Two-dimensional nuclear magnetic resonance studies of molec- 
ular structure in liquids and liquid crystals, 17:1157 (R;US) 
LITHIUM 11 REACTIONS 
Isotope separation of relativistic projectile fragments as well as 
cross section measurements on ®-9-1'Li secondary beams, 
17:1545 (R;DE;In German) 
LITHIUM 6 TARGET 
Z-asymmetry of the ®Li nucleus disintegration into He and 9H 
by linear polarized photons, 17:2154 (R;UA;In Russian) 
(y,np) experiments with labelled photons at MAX and MAMI ac- 
celerators, 17:2239 (IA;AT;iIn German) 
LITHIUM 8 
Magnetic resonance of beta-active nuclei at double Larmor fre- 
quency in LiF polycrystals with dislocations, 17:2312 (R;SU) 


LITHIUM 8 REACTIONS 
Isotope separation of relativistic projectile fragments as well as 
cross section measurements on ®-9-'1Lj secondary beams, 
17:1545 (R;DE;In German) 
LITHIUM 9 REACTIONS 
Isotope separation of relativistic projectile fragments as well as 
89.111) secondary beams, 


cross section measurements on 
17:1545 (R;DE;In German) 
LITHIUM ALLOYS 
Fatigue-crack propagation in advanced aerospace materials: 
Aluminum-lithium alloys, 17:1077 (R;US) 
Fatigue-crack propagation in aluminum-lithium alloys processed 
by power and ingot metallurgy, 17:1079 (R;US) 
Heterogeneous nucleation in metal alloys: Progress report, April 
15, 1991—April 14, 1992, 17:1030 (R;US) 
LITHIUM CARBONATES 
Tritium breeding ratio in Li, Li-C, Pb-Li, Pb-Li-C, Be-Li, Be-Li-C 
spheres measured by TLD or Li pellets, 17:2535 (RA;JP) 
LITHIUM CHLORIDES 
Semiempirical calculations of the electronic structure in ionic 
crystals, 17:1950 (R;XA) 
LITHIUM FLUORIDES 
Development of LET-sensitive TLD crystals (For dose determi- 
nation in mixed radiation fields.), 17:1602 (IA;AT;In German) 
Semiempirical calculations of the electronic structure in ionic 
crystals, 17:1950 (R;XA) 
LITHIUM ISOTOPES 
See also LITHIUM 8 
Isotope separation of relativistic projectile fragments as well as 
cross section measurements on °9-''Li secondary beams, 
17:1545 (R;DE;In German) 
LIZARDS 
Mass and energy budgets of animals: Behavioral and ecological 
implications: Progress report, May 1, 1991—-November 1, 
1991, 17:1807 (R;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
SUPER PHENIX REACTOR 
Detection of steam leaks into sodium in fast reactor steam gen- 
erators by acoustic techniques - An overview of Indian 
programme, 17:660 (RA;XA) 
Fabrication of oxide dispersion strengthened ferritic clad fuel 
pins, 17:653 (R;US) 
National status on acoustic leak detection for fast breeder reac- 
tor in Japan, 17:661 (RA;XA) 
Passive safety features of low sodium void worth metal fueled 
cores in a bottom supported reactor vessel, 17:768 (R;US) 
Proceedings of the specialists’ meeting on acoustic/ultrasonic 
detection of in sodium water leaks on steam generators, held 
in Aix-en-Provence, France, 1-3 October 1990, 17:658 (R;XA) 
Reliability of fast reactor mixed-oxide fuel during operational 
transients, 17:656 (R;US) 
The use of modern control methods to improve liquid-metal re- 
actor safety and availability, 17:729 (R;US) 
LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOAD MANAGEMENT 
A time series model to short-term electric and district heating 
load forecasting for a communal electric utility, 17:579 
(R;Fl;In Finnish) 
Experience with MAED/WASP and other planning methodolo- 
gies used by the Jordan Electricity Authority, 17:903 (RA;XA) 
Generating system reliability and maintenance schedule model 
(GARFUNQUEL), 17:904 (RA;XA) 
The problem of optimal rationing: An experimental comparison 
of curtailment mechanisms, 17:892 (R;US) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOS ALAMOS 
Common ground: An environmental ethic for Los Alamos Na- 
tional Laboratory, 17:2578 (R;US) 
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LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOSS OF COOLANT 

Decription of contact condensation of vapors on subcooled 
water applied to accident calculations of pressurized water re- 
actors, 17:780 (R;DE;in German) 

LOSSES 

Summary of fire protection programs of the United States De- 

partment of Energy: Calendar year 1990, 17:369 (R;US) 
LOST CIRCULATION 

Progress in the lost circulation technology development pro- 

gram, 17:528 (RA;US) 
LOW BTU GAS 

Use of oil shale waste in a circulating fluid bed boiler, 17:231 
(RA;US) 

LOW-LEVEL RADIOACTIVE WASTES 

Overview of tumulus design, construction, and operating experi- 
ence, 17:274 (R;US) 

Process for purification by continuous distillation of liquids that 
have been subjected to radioactive contamination, and appa- 
ratus for employment of the said process, 17:740 (R;US) 

Safety evaluation review of the prototype license application 
safety analysis report: Belowground vault: Volume 2, 17:314 
(R;US) 

Surface radiological investigations of Trench 6 and low-level 
waste Line Leak Site 7.4b at the Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 17:315 (R;US) 

Transport study Konrad: Safety analysis of radioactive waste 
transport to the Konrad depository, 17:263 (R;DE;in German) 

LOWER HYBRID CURRENT DRIVE 

Suppression of magnetic fluctuations by lower hybrid current 

drive on the CASTOR tokamak, 17:2434 (R;CS) 
LUBRICATION 

Choosing and implementing a computer system for plant lubri- 

cation: Nine steps to success, 17:2622 (R;US) 
LURGI CFB GASIFICATION PROCESS 

LURGI's CFB slagging gasification the way to syngas, fuelgas, 

and CO, 17:17 (RA;US) 
LUTETIUM ALLOYS 
X-ray structural investigation of lutetium interaction with alu- 
minium and copper, 17:1069 (IA;SU;In Ukrainian) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 

NPP channel structure safety system reliability analysis. Meth- 

ods and computer code SHARM-2, 17:590 (RA;XA) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACH-ZEHNDER INTERFEROMETER 
Self-reterencing Mach-Zehnder interferometer as a laser system 
diagnostic: Active and adaptive optical systems, 17:405 (R:US) 
MAGMA 
Studies of the elemental and molecular compositions of gases 
and particles from basaltic systems, 17:1904 (R;US) 
MAGMA SYSTEMS 
Advanced energy systems including magma, 17:511 (RA;US) 
Summary - Long Valley exploratory well, 17:510 (RA;US) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Groundwater chemistry at Koongarra, 17:1784 (IA;AU) 
Structure, growth and bonding nature of Mg clusters, 17:2286 
R;XA) 
The magnesium chelation step in chlorophyll biosynthesis: 
Progress report, 17:1814 (R;US) 


MAGNESIUM 24 TARGET 
Production of neutral pions below the nucleon-nucleon thresh- 
old in the reactions **Mg('®O.7°)X and 24Mg(*He.1°)X, 
17:2157 (R;DE:In German) 
MAGNESIUM COMPOUNDS 
See also MAGNESIUM FLUORIDES 
MAGNESIUM OXIDES 
Spectrographic determination of impurities in ceramic materials 
for nuclear fusion reactors. ||. Analysis of magnesium alumi- 
nate, 17:1169 (R:ES:In Spanish) 
MAGNESIUM FLUORIDES 
Analytical aspects in the determination of iron content in magne- 
sium fluoride produced during magnesiothermy process, 
17:1242 (R;IL;In Hebrew) 
MAGNESIUM OXIDES 
Cyclic fatigue-crack propagation in ceramics: Long and small 
crack behavior, 17:1135 (R:US) 
The investigation of radiation induced defects in MgO, 17:1131 
(R:DE;In German) 
MAGNET COILS 
BPX commitment to total remote maintenance, 17:2511 (R:US) 
ITER poloidal field system (international Thermonuciear Experi- 
mental Reactor.), 17:2530 (I:XA) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also INTERPLANETARY MAGNETIC FIELDS 
Field measurements in pulsed microwigglers, 17:1497 (R:US) 
ITER poloidal field system (International Thermonuclear Experi- 
mental Reactor.). 17:2530 (1:XA) 
Non-linear instability of Dlil-D to error fields, 17:2418 (R:US) 
Occupational exposure to high voltage 50 Hz electric and mag- 
netic fields, 17:1894 (R:Fl:in Finnish) 
Research for Electric Energy Systems 
17:810 (R:US) 
The genotoxic effects of 50 Hz electric and magnetic fields 
17:1895 (R:Fl:in Finnish) 
MAGNETIC ISLANDS 
Interaction of bootstrap-current-driven 
17:2500 (R:US) 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
REVERSED-FIELD MIRRORS 
Hot electron confinement in a microwave heated spindle cusp: 
Final report, September 1, 1987—August 31, 1990, 17:2406 
(R;US) 
Study of ICRF wave propagation and plasma coupling efficiency 
in a linear magnetic mirror device, 17:2410 (R:US) 
MAGNETIC MONOPOLES 
Magnetic monopoles without string in the Kaehler-Clifford alge- 
bra: a geometrical interpretation, 17:2121 (R:BR) 
Non-accelerator particle physics: Progress report for period, 
February 15, 1991—September 15, 1991, 17:1994 (R;US) 
MAGNETIC PROPERTIES 
Dipolar and quadrupolar defects in a transport line, 17:1541 
(R:FR:In French) 
MAGNETIC SPECTROMETERS 
A 4x tracking TPC magnetic spectrometer for RHIC, 17:1525 
(RA;US) 
Hadron spectroscopy at RHIC, 17:2130 (RA;US) 
Production of and studies with secondary radioactive ion beams 
at Lise, 17:1624 (R;FR) 
Two-arm electron/photon spectrometer collaboration, 17:1524 
(RA;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETS 
Designing magnetic systems for reliability, 17:2542 (R;US) 
MAHOGANY TREES 
See TREES 
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The ultimate ethanol: Technoeconomic evaluation of ethanol 
manufacture, comparing yeast vs Zymomonas bacterium 
fermentations (Zymomonas mobilis:a5; Saccharomyces cere- 
visiae:a6), 17:424 (R:US) 

MALAYA 
See MALAYSIA 
MALAYSIA 
The future of coal in Southeast Asia, 17:96 (RA:US) 
MALIGNANCIES 
See NEOPLASMS 
MAN 

A simple and rapid method to estimate radiocesium in man, 
17:1604 (1A:AT) 

DOE Human Genome Program report of the second contractor- 
grantee workshop, 17:1823 (R:US) 

FY 1992 task plans for the Hanford Environmental Dose Recon- 
struction Project, 17:1881 (R:US) 

Studies of human mutation rates: Progress report, November 
1990—October 1991, 17:1825 (R:US) 

The Revised International Commission on Radiological Protec- 
tion (ICRP) dosimetric model for the human respiratory tract: 
An overview, 17:1882 (R:US) 

MANAGEMENT 
See also LOAD MANAGEMENT 
PROPERTY MANAGEMENT 

Procurement function at Morgantown Energy Technology Cen- 

ter, 17:2568 (R:US) 
MANGANESE 

Manganese cycling in the Newport River estuary, North Car- 

olina. 17:1802 (R:US) 
MANGANESE 54 

Loss of zinc-65 and manganese-54 from the freshwater mollusc 

Anodonta. 17:1887 (R:US) 
MANGOES 

Disinfection and conservation of mangoes. Mangifera indica L., 
haden and keitt varieties by gamma radiation, 17:1861 
(I:BR:in Portuguese) 

Mango conservation. Mangifera indica L., haden variety by 
gamma radiation. 17:1859 (|:BR:in Portuguese) 

The increase of commercial period (delayed maturation) for 
haden mangoes by gamma radiation (Co-60), 17:1860 
(I:BR:In Portuguese) 

MANIPULATORS 
Dynamic analysis of the Schilling Titan 7F robotic arm, 17:1381 
(R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 

Marketing research for EE&G Mound Applied Technologies’ 
heat treatment process of high strength materials: Final re- 
port, 17:1032 (R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARSHALL ISLANDS 

Whole-body counting in the Marshall Islands: 1989-1991 Ex- 

tended Abstract, 17:1872 (R;US) 
MARSHES 
Tidal salt marshes of the southeast Atlantic Coast: A community 
profile, 17:1722 (R;US) 
MASKS 
See RESPIRATORS 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTRA 

0-* and 1** states from J/¥ radiative decays, 17:2011 (R;FR) 

e*e~ annihilation into multihadrons in the 1350-2400 MeV en- 
ergy range, 17:2012 (R;FR) 


MASS SPECTROMETERS 
lon-optical studies for improved ion transmission in multistage 
isotope-ratio mass spectrometers, 17:1658 (R:US) 
MASS SPECTROSCOPY 
See also RESONANCE 
TROSCOPY 
Energy and technology review. May-June 1991, 17:1660 (R:US) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
ENVIRONMENTAL MATERIALS 
FISSIONABLE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
LASER MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
STEMMING MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TISSUE-EQUIVALENT MATERIALS 
Review of progress in quantitative NDE: Abstracts, 17:1587 
(R:US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATHEMATICAL MANIFOLDS 
See also COMPLEX MANIFOLDS 
A fixed point theorem for even exact symplectic diffeomorphism 
of R®", 17:2351 (R;XA) 
Arithmetic, geometry and dynamics in the unit tangent bundle of 
the modular orbifold, 17:2363 (R;XA) 
Hermitian sectional curvatures on Hermitian manifold, 17:2354 
(R;XA) 
Monads, connections and compactifications, 17:2346 (R;XA) 
Rigidity of invariant complex structures, 17:2353 (R;XA) 
MATHEMATICAL MODELS 
See also CRYSTAL MODELS 
FLOW MODELS 
NUCLEAR MODELS 
STATISTICAL MODELS 
Development and validation of an elastic and inelastic calcula- 
tion method for tubes, based on beam models and taking into 
account the thermal stresses on the wall, 17:2592 (R;FR;In 
French) 
ENPEP and the decision making process in energy planning 
problems, 17:902 (RA;XA) 
Identification of systems with distributed parameters, 17:2591 
(R;FR) 
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Improvements and use of WASP for special applications, 
17:901 (RA:XA) 
MATHEMATICAL SPACE 
See also PHASE SPACE 
RIEMANN SPACE 
An extension of Brosowski-Meinardus theorem on invariant ap- 
proximation, 17:2369 (R;XA) 
Moduli space for endomorphisms of finite dimension vector 
spaces, 17:2343 (R;XA) 
MATHEMATICS 
See also ALGEBRA 
DIFFERENTIAL CALCULUS 
GROUP THEORY 
TIME-SERIES ANALYSIS 
Engineering Physics and Mathematics Division progress report 
for period ending March 31, 1991, 17:2604 (R;US) 
MATRICES { 
See also S MATRIX 
Improved selection in totally monotone arrays, 17:2611 (R;US) 
MAXWELL EQUATIONS 
A new formulation of the theory of tachyons. Part Il: Tachyon 
electrodynamics, 17:2397 (R;AU) 
MEAN-FIELD THEORY 
Order in the turbulent phase of globally coupled maps, 17:2291 
(R;XA) 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
INTERFEROMETERS 
RADIATION DETECTORS 
SEISMIC ARRAYS 
SPECTROMETERS 
THERMOCOUPLES 
A miniature inexpensive, oxygen sensing element: Final techni- 
cal report, 17:1651 (R;US) 
MEASURING METHODS 
See also THERMOGRAPHY 
Application of the generic ANSI N13.30 minimum detectable ac- 
tivity equation to multichannel analysis, 17:1636 (R;US) 
MECHANICAL SHAFTS 
Development of an underwater spin facility for combined envi- 
ronment testing, 17:1414 (R;US) 
MECHANICAL STRUCTURES 
See also BRIDGES 
Review of progress in quantitative NDE: Abstracts, 17:1587 
(R;US) 
MECHANICAL VIBRATIONS 
Active control microtremor isolation systems, 17:1462 (RA;US) 
MEDICAL EXAMINATIONS 
How to improve the dosimetry for patients, 17:1843 (IA;AT) 
Variability of radiation exposure in X-ray diagnostics, 17:1836 
(IA;AT;In German) 
MEDICINES 
See DRUGS 
MEETINGS 
Plasma Physics Network Newsletter. No. 3, 17:2428 (1;XA) 
MELTDOWN 
PWR severe accident mitigation measures, the french point of 
view, 17:771 (R;FR) 
MEMBER STATES 
IAEA activities in the area of energy, electricity and nuclear 
power planning, 17:690 (RA;XA) 
MEMBRANE PROTEINS 
See also RECEPTORS 
Molecular biology of Lea genes of higher plants: Progress re- 
port, 17:1815 (R;US) 
MENTAL DISORDERS 
Radiotracers for PET and SPECT studies of neurotransmitter 
systems, 17:1849 (R;US) 
MERCURY 
Interfering optical interactions: 
17:1966 (R;US) 


Phase sensitive absorption, 


MERCURY TELLURIDES 
Interaction in ternary system HgSe-HgTe-HgBro, 
(IA;SU;In Russian) 
Preparation and properties of epitaxial layers based on the solid 
solutions (Ing Te3)x-(Hgs Tes); _x, 17:1312 (IA;SU;In Russian) 
Preparation and properties of semiconductor compounds of the 
(In2Te3); _-(Hg3 Tes)x system, 17:1280 (IA:SU;In Russian) 
MESON FACTORIES 
See also LAMPF LINAC 
On a quasi-isochronous B Factory in the PEP tunnel, 17:1503 
(R;US) 
MESON RESONANCES 
See MESONS 


MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also PSEUDOSCALAR MESONS 
STRANGE MESONS 
A unified formalism for yy — meson and w — -yX with possible 
tests for hybrid and gluonic hadrons, 17:2062 (R;GB) 
Relativistic description of fermion-antifermion binding states, 
17:2050 (IA;AT;In German) 
METABOLIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
METAL CASTINGS 
See CASTINGS 
METAL INDUSTRY 
Biological baseline data Youngs Bay, Oregon, 1974: Final re- 
port, 1 November 1973-30 April 1975, 17:1775 (R;US) 
Biological effects data: Fluoride and sulfur dioxide: Final report, 
1 November 1973-30 April 1975, 17:1891 (R;US) 
Control measurements of PAH in air near Norwegian aluminium 
smelters during winter 1991, 17:1706 (R;NO;In Norwegian) 
SULA Energy-economical production of steels and metals, 
17:987 (R;Fl;in English, Finnish) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METALLOGRAPHY 
Contribution of metallography to the solution of production prob- 
lems: 5. conference, 17:1056 (I;CS;in Czech, Slovak) 
METALS 
See also ACTINIDES 
ALUMINIUM 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
MERCURY 
RARE EARTHS 
SCRAP METALS 
TIN 
TRANSITION ELEMENTS 
ZINC 
AC electro-coagulation process for removing particulates and 
metal ions from wastewaters, 17:61 (RA;US) 
Advances in geothermal waste treatment biotechnology, 17:538 
(RA;US) 
Atomic structure of clusters through chemical reactions, 
17:1017 (R;US) 
Biomimetic membranes to remove metal, 17:1794 (RA;US) 
Fundamentals of metals joining with lasers, 17:1097 (R;US) 
Leaching research - Characterization, regulation, and metal re- 
covery, 17:1769 (RA;US) 
Method for decontaminating radiation metal waste, 17:318 (R;US) 
Method for soil removal from radioactive metal waste surface, 
17:310 (R;US) 
Present state of the controversy about the grain boundary relax- 
ation, 17:2289 (R;XA) 
Radioactivities of Long Duration Exposure Facility (LDEF) mate- 
rials: Baggage and bonanzas, 17:1086 (R;US) 
Surface, interface and thin-film magnetism: 
17:1085 (R;US) 
Tritium in metals, 17:1070 (R;DE) 


17:1300 


An overview, 
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METALS 





Use of Caulobacters to separate toxic heavy metals from 
wastewater streams, 17:1797 (RA;US) 

Use of chitosan beads to remove heavy metals from wastewa- 
ter, 17:1796 (RA;US) 

X-ray reflectivity studies of the metal/solution interphase, 
17:2270 (R;US) 

METAMORPHIC ROCKS 

Paleomagnetism of metamorphic rocks from pre-cambrian of 

east region of Bahia state, Brazil, 17:1201 (|;BR;In Portuguese) 
METEOROLOGY 

A guide to writing procurement specifications for new and exist- 
ing CHAWS sites, 17:1650 (R;US) 

METEOTEL, 17:778 (RA;FR;In French) 

Regional analysis of S emission-deposition trends in North 
America from 1979 through 1988, 17:1682 (R;US) 

Regional-scale simulations of the western United States cli- 
mate, 17:1907 (R;US) 

States and inter-state switching in meteorological parameters, 
17:1695 (R;XA) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 

Liquid membrane purification of biogas, 17:984 (R;US) 

The carbon isotopic composition of atmospheric methane and 
its sources and trends; distribution of source fluxes and their 
contribution to the increasing concentration, 17:1683 (R;US) 

METHANOL 

A novel process for methanol synthesis: Progress report, De- 
cember 1, 1990—February 28, 1991, 17:31 (R;US) 

A novel process for methanol synthesis: Progress report, 
September 1, 1990—November 30, 1990, 17:30 (R;US) 

Methanol fuel - converting North Dakota lignite into liquid trans- 
portation fuel for the nation, 17:90 (RA;US) 

Surface vibrational spectroscopy of pure liquids, 17:1240 (R;US) 

METHANOL PLANTS 

Coal gasification combined cycle power generation enhance- 

ment with methanol, 17:558 (RA;US) 
METHANOTROPHIC BACTERIA 
Stereospecificity and physiology of co-oxidative production of 
chemicals by methanotrophic bacteria, 17:1809 (R;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL RADICALS 

A study of catalysts and mechanism in synthesis reactions: 
Progress report, January 1991-December 1991, 17:1248 
(R;US) 

METHYL-FUEL 
See ALCOHOLS 
METHANOL 

MFTF DEVICES 

A Multi-Megawatt Electric Thruster Test Facility: Revision 1, 
17:1002 (R;US) 

MHD GENERATORS 

Modern energy technologies need modern diagnostics: MHD, a 

case study, 17:920 (R;US) 
MHD POWER PLANTS 

Diagnostic development and support of MHD test facilities: 

Technical progress report, Apri+June 1990, 17:922 (R;US) 
MICELLAR SYSTEMS 

Capillary liquid chromatography using laser-based and mass 
spectrometric detection: Technical progress report, February 
1, 1991—January 31, 1992, 17:1172 (R;US) 

Charge separation in photoredox reactions: Progress report, 
July 1990—October 1991, 17:1359 (R;US) 

[lonization in liquids]: Progress report, [November 1, 1990— 
October 31, 1991], 17:1890 (R;US) 

MICROBIAL FLORA 
See MICROORGANISMS 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 
YEASTS 


Physiological and phylogenetic study of microbes from 
geochemically and hydrogeologically diverse subsurface envi- 
ronments: Interim technical report, April 1, 1991—-November 
1, 1991, 17:1848 (R;US) 

Polysaccharides and bacterial plugging: First annual report, 
1990-1991, 17:113 (R;US) 

MICROPROCESSORS 

“AJUSTAR’” a interactive processor for to Fit, by means of least 
squares, one variable polinomials (arbitrary degree) at experi- 
mental points., 17:2586 (R;ES;In Spanish) 

MICROSCOPES 

Microscope-Quantitative Luminescence Imaging System (M- 
QLIS) description and user’s manual, 17:1645 (R;US) 

[Hadamard Raman imaging]: Progress report, September 1, 
1990—August 1, 1991, 17:1643 (R;US) 

MICROSCOPY 

See also SCANNING LIGHT MICROSCOPY 

The microscopic world: A demonstration of electron microscopy 
for younger students, 17:1642 (R;US) 

MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSTRUCTURE 

See also GRAIN SIZE 

Application of the delayed +--+ coincidence method to the inves- 
tigation of the structure of solids, 17:1617 (IA;CS;in Czech) 

X-ray and other diffractometric methods for quantitative mi- 
crostructure evaluation, 17:1411 (IA;CS;ln Czech) 

MICROTRONS 

See also RACETRACK MICROTRONS 

Information on a new radiochemical laboratory of the Institute of 
Mineral Raw Materials in Kutna Hora, 17:2575 (IA;CS;In Czech) 

MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MIDDLE EAST 
See also EGYPTIAN ARAB REPUBLIC 
TURKEY 
Improved formulation for gravity segregation in naturally frac- 
tured reservoirs, 17:160 (IA;NO) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 

Geophysics: Building E5032 decommissioning, Aberdeen Prov- 
ing Ground: Interim progress report, 17:1898 (R;US) 

Installation restoration program: Hydrologic measurements with 
an estimated hydrologic budget for the Joliet Army Ammuni- 
tion Plant, Joliet, Illinois: Final report, March 1990—March 
1991, 17:1768 (R;US) 

MILITARY PERSONNEL 

A specific labor market comparison of male and female willing- 
ness to travel: The case of the Army National Guard, 17:829 
(R;US) 

MILITARY STRATEGY 

Impact of automation on command and control information pro- 

cessing, 17:1662 (R;US) 
MILK 

Determination of low concentrations of Ni (and Co) in biological 
materials by radiochemical neutron activation analysis and by 
various procedures of gamma spectrometric measurement, 
17:1231 (IA;CS;In Czech) 

Radiocaesium transfer from whole milk to a range of milk prod- 
ucts, 17:1868 (I;IE) 

The Tchernobyl milk, 17:788 (1;BR;In Portuguese) 

MILK PRODUCTS 

INAA of a new reference material, the IAEA 155 "whey powder”, 

17:1226 (IA;CS;In Czech) 
MILL TAILINGS 

Quality Assurance Program Plan for the radiological survey ac- 
tivities program — Uranium Mill Tailings Remedial Action 
Project, 17:317 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See FOSSIL-FUEL POWER PLANTS 

MINES 
See also KONRAD ORE MINE 
URANIUM MINES 
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MOLYBDENUM COMPLEXES 





Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R:SY;In Arabic) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Evaluation of environmentally safe cleaning agents for diamond 
turned optics, 17:1680 (R;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 

Integrated system for missile detection and discrimination: Final 
report, 17:1674 (R;US) 

SRAM A (Short Range Attack Missile) alternate configuration 
study, 17:1670 (R;US) 

MIT BATES LINAC 
The MIT/Bates south hall ring, 17:1448 (RA;US) 
MITIGATION 

Wildlife protection, mitigation, and enhancment plan: Minidoka 

Dam: Final report, 17:468 (R;US) 
MIXED OXIDE FUELS 

Design of fuel for improved burnup in PHWRs, 17:652 (RA:XA) 

Isotopic distributions, element ratios, and element mass frac- 
tions from enrichment-meter-type gamma-ray measurements 
of MOX, 17:394 (R;US) 

Reliability of fast reactor mixed-oxide fuel during operational 
transients, 17:656 (R;US) 

MM-0011 

See NICKEL BASE ALLOYS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MOISTURE 

Moisture Control Handbook: New, low-rise, residential construc- 
tion, 17:955 (R;US) 

Nuclear magnetic resonance determination of the non-pore wa- 
ter content of zeolitic tufts and its application to correction of 
epithermal-neutron-log-derived water content, 17:1915 (R;US) 

MOLDAVITES 
See TEKTITES 
MOLECULAR BEAMS 

Scattering and stopping of swift diatomic molecules under 

Coulomb explosion, 17:2271 (R;US) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 

MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 

Determination of ideal-gas enthalpies of formation for key com- 

pounds: The 1989 project results, 17:1354 (R;US) 
MOLECULES 

See also POLYATOMIC MOLECULES 

Photoionization of ions and the general program in atomic and 
molecular physics at Daresbury, 17:1937 (RA:US) 

Some general properties of stimulated Raman propagation with 
pump depletion, transiency and dispersion, 17:1968 (R;US) 

MOLLUSCS 

Loss of zinc-65 and manganese-54 from the freshwater mollusc 

Anodonta, 17:1887 (R;US) 
MOLTEN CARBONATE FUEL CELLS 

Development of internal manifold heat exchanger (IMHEX®) 

molten carbonate fuel cell stacks, 17:927 (R:US) 


Progress in IMHEX® molten carbonate fuel cell technology, 
17:926 (R:US) 

MOLTEN METAL-WATER REACTIONS 

Development of acoustic leak detection system in PNC, 17:665 
(RA;XA) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 

MOLTEN SALTS 

Complexes in polyvalent metal - Alkali halide melts, 17:1249 
(R:XA) 

lonic diffusion in the double layer at model electrode/molten salt 
interfaces, 17:1250 (R;XA) 

MOLYBDATES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
April-June 1991, 17:32 (R;US) 

Force constants of NO3~, CO3*-, WO,42-, MoO,?~ anions co- 
ordinated by alkali and alkaline earth metal cations, 17:1284 
(IA;SU;In Russian) 

Synthesis and electrophysical properties of double molybdates 
of copper and rare earths, 17:1302 (IA;SU;In Russian) 

MOLYBDENUM 

Investigations of CulnSe> thin films and contacts: Annual subcon- 
tract report, 1 January 1990-28 February 1991, 17:481 (R:US) 

Magnetic multilayer interface anisotropy: Technical progress re- 
port, January 1, 1991—December 31, 1991, 17:1029 (R;US) 

Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 
technical progress report, March—May 1991, 17:27 (R:US) 

Solder fatigue reduction in point focus photovoltaic concentrator 
modules, 17:494 (R;US) 

Thermal stability of Mo/Si multilayers, 17:1647 (R;US) 

MOLYBDENUM 100 TARGET 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 
17:2226 (RA:XA) 

Global calculations of (n,p) and (n,a) cross-sections from 10 to 
20 MeV, 17:2224 (RA:XA) 

MOLYBDENUM 92 TARGET 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 
17:2226 (RA:XA) 

Global calculations of (n,p) and (n,a) cross-sections from 10 to 
20 MeV, 17:2224 (RA;XA) 

MOLYBDENUM 94 TARGET 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 

17:2226 (RA;XA) 
MOLYBDENUM 95 TARGET 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 

17:2226 (RA:XA) 
MOLYBDENUM 98 TARGET 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 
17:2226 (RA:XA) 

Global calculations of (n,p) and (n,a) cross-sections from 10 to 
20 MeV, 17:2224 (RA;XA) 

MOLYBDENUM ALLOYS 

See also CHROMIUM-NICKEL-MOLYBDENUM STEELS 

Effect of molybdenum on the resistance of corrosion-resistant 
steels to local failure, 17:1061 (IA;CS:in Czech) 

Superplasticity in a nickel silicide alloy: Microstructural and me- 
chanical correlations, 17:1102 (R;US) 

MOLYBDENUM CARBIDES 

Complex refractory carbides and new cast materials with car- 

bide hardening. 17:1123 (IA;SU;In Russian) 
MOLYBDENUM CHLORIDES 

Exploring novel silicon-containing polymers—From preceramic 
polymers to conducting polymers with nonlinear optical prop- 
erties, 17:1130 (R;US) 

MOLYBDENUM COMPLEXES 

Electrochemistry of molybdenum clusters catalyzing molecular 
nitrogen reduction, 17:1329 (IA:SU:In Russian) 

Structure, properties and application of molybdenum and tung- 
sten thioselenohalides. 17:1269 (IA:SU:In Russian) 

Synthesis and structure of heterometallic clusters with Re2Moz2 
and NioMoz skeleton, 17:1299 (IA:SU:In Russian) 
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MOLYBDENUM HYDROXIDES 





MOLYBDENUM HYDROXIDES 

Electrochemical synthesis and properties of transition metal 
oxide-hydroxide compounds of non-stoichiometric composi- 
tion, 17:1278 (IA;SU;In Russian) 

MOLYBDENUM OXIDES 

Electrochemical synthesis and properties of transition metal 
oxide-hydroxide compounds of non-stoichiometric composi- 
tion, 17:1278 (IA:SU;In Russian) 

MOLYBDENUM PHOSPHIDES 
Interaction of phosphorus with two transition metals of the 4-7 
groups, 17:1319 (IA;SU;In Ukrainian) 

MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 

Monochromator harmonic content measurements and calcula- 
tions at energies above 20 keV, 17:1514 (R;US) 

Optical design and performance of the X25 hybrid wiggler beam 
line at the NSLS, 17:1517 (R;US) 

Performance of water jet cooled silicon monochromators in high 
power x-ray beams, 17:1516 (R;US) 

MONTANA 

Wolf Point Substation, Roosevelt County, Montana: Final envi- 

ronmental assessment, 17:809 (R;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 

Procurement function at Morgantown Energy Technology Cen- 

ter, 17:2568 (R;US) 
MORTALITY 

Potential effects of maternal contribution on egg and larva popu- 
lation dynamics of striped bass: Integrated individual-based 
model and directed field sampling, 17:1824 (R;US) 

MOS TRANSISTORS 

Thermoelectric power and topological transitions in quasi-two- 

dimensional electronic systems, 17:2288 (R;XA) 
MOTORS 

Evaluation of the effect of surface finishing of internal combus- 
tion engine components surface-activated by charged 
particles, 17:407 (IA;CS;in Czech) 

MTSE DEVICES 
See MAGNETIC MIRRORS 
MULTI-CHANNEL ANALYZERS 

Application of the generic ANSI N13.30 minimum detectable ac- 
tivity equation to multichannel analysis, 17:1636 (R;US) 

The Spectrum Master 919 and 92X gamma-spectrometric sys- 
tems by ORTEC, 17:1609 (IA;CS;in Slovak) 

MULTI-ELEMENT ANALYSIS 

Experience from the international IAEA training course on 
sampling, sample preparation and data processing for multi- 
elemental trace analysis and radioanalysis methods, 17:1218 
(IA:CS;In Czech) 

MULTICHARGED IONS 

Beam-line considerations for experiments with highly-charged 
ions, 17:1577 (RA;US) 

Dielectronic recombination measurements of highly-charged he- 
liumlike and neonlike ions using an electron beam ion trap, 
17:1969 (R:US) 

Excitation and ionization of highly charged ions by electron im- 
pact: Final technical report, 17:1947 (R;US) 

MULTIGROUP THEORY 

Application of Gauss quadratures to calculate resolved reso- 
nance contribution in multigroup cross sections, 17:2588 
(R;BR:In Portuguese) 

MULTIPARTICLE SPECTROMETERS 

Background particles fluctuations in the DO small angle muon 

system at Fermilab, 17:1600 (R;SU) 
MULTIPLE PRODUCTION 

HERWIG - a Monte Carlo event generator for simulating hadron 

emission reactions with interfering gluons, 17:2030 (R:DE) 


Intermittency and clustering in the 1-D lattice gas model, 
17:2058 (R;DK) 
e*e- annihilation into multihadrons in the 1350-2400 MeV en- 
ergy range, 17:2012 (R;FR) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Canyon waste dump case study, 17:1724 (R;US) 
Pilot experiments on the incineration of waste with pure oxygen, 
17:995 (R;DE;In German) 
MUON DETECTION 
Precise measurement of muon momenta at LEP using the L3 
detector, 17:1607 (R;ES;In Spanish) 
MUON-DEUTERON INTERACTIONS 
Recent results from the E665 muon scattering experiment at 
Fermilab, 17:2001 (R;US) 
MUON-NUCLEON INTERACTIONS 
Muoproduction of J/-mesons and the gluon distribution in nu- 
cleons, 17:2006 (I;NL) 
MUONIUM 
A new search for conversion of muonium to antimuonium, 
17:1965 (R;US) 
MUONS 
See also MUONS PLUS 
Selected problems in experimental intermediate energy physics: 
Progress report, February 1, 1990-January 31, 1991, 
17:1988 (R;US) 
MUONS PLUS 
The neutrinos in muon decay, 17:2020 (R;US) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGENIC PATHWAYS 
See BIOLOGICAL PATHWAYS 
MUTATION INDUCTION PATHWAYS 
See BIOLOGICAL PATHWAYS 
MX DEVICES 
See MFTF DEVICES 


N 


N-REACTOR 
Investigation of N Reactor scram of September 30, 1970, 
17:773 (R;US) 
N-TYPE CONDUCTORS 
Excitonic optical bistability in n-type doped semiconductors, 
17:2298 (R;XA) 
NAI DETECTORS 
Gamma spectra analysis from a Nal(TI) scintillation detector us- 
ing a micro-computer, 17:2602 (R;IL;In Hebrew) 
NATIONAL ENERGY PLAN 
The design, results and future development of the National En- 
ergy Strategy Environmental Analysis Model (NESEAM), 
17:836 (R;US) 
NATIONAL ENVIRONMENTAL POLICY ACT 
Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: Annual re- 
port, FY 1987-1988, 17:1762 (R;US) 
Tiger Team assessment of the Sandia National Laboratories, Al- 
buquerque, 17:1686 (R;US) 
NATIONAL RADIOLOGICAL PROTECTION BOARD 
See NRPB 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
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NETHERLANDS 





NATURAL GAS 
Delivery 
Predicting availability of gas deliveries: Modelling principles of a 
delivery system, exemplified by the Statpipe/Norpipe gas 
transmission system - system performance, 17:225 (IA;NO) 


Exports 
Formal relations in a gas transportation network, 17:214 (IA;NO) 
New gas dispatching centre of Distrigaz: Experience and philos- 
ophy behind the present solution, 17:219 (IA;NO) 
Norwegian gas supplies to Eastern Europe, 17:212 (I;NO) 
Flowmeters 
Gas metering - From trends to applications: Part 2 - ultrasonic 
gas flowmeters - a status report, 17:223 (IA;NO) 
Short metering systems, 17:222 (IA;NO) 
Gas Flow 
Quality management system at K-Lab, 17:224 (IA;NO) 
Hardening 
Natural gas in the manufacturing of concrete elements, 17:229 
(1;DK;In Swedish) 
imports 
New gas dispatching centre of Distrigaz: Experience and philos- 
ophy behind the present solution, 17:219 (IA;NO) 
Market 
Gas supply to Europe, 17:868 (1;NO) 
Materials Recovery 
Natural gas recovery and brine disposal for geopressured- 
geothermal wells, 17:210 (RA;US) 
Storage 
Gas transport symposium, 17:213 (1;NO) 
Transport 
Capacity and life og gas transportation systems: NPD views, 
17:216 (IA;NO) 
Capacity management to fulfil the needs of the ship- 
pers/operators, 17:221 (IA;NO) 
Gas pipeline isolation without flooding for emergency shutdown 
vaive installation, 17:228 (IA;NO) 
Gas transport symposium, 17:213 (1;NO) 
Gaz de France's experience in the construction of a pipeline 
over the mountains, 17:217 (IA;NO) 
Long distance multiphase wet gas transportation for Troll phase 
1, 17:218 (IA;NO) 
Management of a multi-user/multi-customer gas pipeline sys- 
tem, 17:220 (IA;NO) 
New gas dispatching centre of Distrigaz: Experience and philos- 
ophy behind the present solution, 17:219 (IA;NO) 
Unmanned system operation: Experience of NOVA Corporation 
of Alberta, 17:215 (IA;NO) 
Underground Storage 
Gas storage - its contribution to availability of gas supply, 
17:227 (IA;NO) 
Winter fuels report, week ending October 25, 1991, 17:204 (R;US) 
Uses 
Report from a conference on use of natural gas for vehicles, 
17:1012 (1;DK;in Danish) 
NATURAL GAS DEPOSITS 
US crude oil, natural gas, and natural gas liquids reserves: 
1990 annual report, 17:880 (R;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Availability performance of the Gasunie network, 17:226 (IA;NO) 
Formal relations in a gas transportation network, 17:214 (IA;NO) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Formal relations in a gas transportation network, 17:214 (IA;NO) 
NATURAL URANIUM 
Neutron transmission in natural uranium in the 10 keV to 2.5 
MeV energy range, 17:2178 (RA;XA) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Evaluation of a higher order differencing method for the solution 
of the fluid flow equations, 17:1971 (R;US) 
NEGATONS 
See ELECTRONS 


NEGATRONS 
See ELECTRONS 
NEODYMIUM 142 

The influence of complex configuration on the properties of low- 

lying states, 17:2247 (R;SU) 
NEODYMIUM 142 TARGET 

Shape transition in the Nd-isotopes: An electron scattering 

study, 17:2169 (I;NL) 
NEODYMIUM 146 TARGET 

Shape transition in the Nd-isotopes: An electron scattering 

study, 17:2169 (I;NL) 
NEODYMIUM 150 TARGET 

Shape transition in the Nd-isotopes: An electron scattering 

study, 17:2169 (|;NL) 
NEODYMIUM CHLORIDES 

Physicochemical investigation of chlorides of alkali metals with 

lanthanum and neodymium, 17:1289 (IA;SU;in Russian) 
NEODYMIUM COMPLEXES 

Carboxylic complexes of metals with crown-ethers, 17:1330 

(IA;SU;In Russian) 
NEODYMIUM COMPOUNDS 

See also NEODYMIUM CHLORIDES 

Heterophase interaction of barium, rare earth titanium hydrox- 
ides during the synthesis of barium rare earth tetratitanates, 
17:1298 (IA;SU;In Russian) 

Phase equilibria and crystal structures of new phosphides in the 
systems of rare earth metal-transition metal-phosphorus, 
17:1317 (IA;SU;In Ukrainian) 

NEON 

Capture of quasi-free electrons into highly charged heavy ions, 

17:1948 (R;DE;in German) 
NEON 20 BEAMS 

Nuclear collective flow from gaussian fits to triple differential dis- 

tributions, 17:2133 (R;FR) 
NEON 20 REACTIONS 

Size of nuclear sources from measurements of proton-proton 

correlations at small relative momentum, 17:2143 (R;FR) 
NEOPLASMS 

Application of particle accelerators in medicine especially in the 
EULIMA project (Charged particles or light ions in cancer 
therapy.), 17:1839 (IA;AT;in German) 

Oncogene amplification detected by in situ hybridization in radi- 
ation induced rat skin tumors, 17:1873 (R;US) 

Principles and major agents in clinical oncology chemotherapy: 
Revision 1, 17:1869 (R;US) 

Risks associated with low level ionizing radiation (with special 
reference to nuclear power workers), 17:2268 (R;XW) 

The oncogenic action of ionizing radiation on rat skin: Progress 
report, May 1, 1991—April 30, 1992, 17:1874 (R:US) 

Tumors of the skin and soft tissues: Revision 1, 17:1850 (R;US) 

NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 

Laser-induced photoacoustic spectroscopy for the speciation of 

transuranic elements in natural aquatic systems, 17:296 (R;FR) 
NEPTUNIUM 237 TARGET 

CHAIN.238DJ: A computer code for calculating *°®Pu produc- 
tion, quality, and impurity levels in the 2°7Np transmutation 
chain, 17:2621 (R;US) 

NERNST EFFECT 
A miniature inexpensive, oxygen sensing element: Final techni- 
cal report, 17:1651 (R;US) 
NERNST-ETTINGHAUSEN EFFECT 
See NERNST EFFECT 
NERVOUS SYSTEM DISEASES 

Radiotracers for PET and SPECT studies of neurotransmitter 

systems, 17:1849 (R;US) 
NET TOKAMAK 

Loss-of-vacuum, loss-of-coolant, and loss-of-flow accident anal- 

ysis for NET ITER, 17:2519 (R;NL) 
NETHERLANDS 

Elementary analyses in behalf of the project: Orientating investi- 
gation to Polonium-210 and other radionuclides in Dutch 
aquatic ecosystems, 17:1798 (R;NL;In Dutch) 
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NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUROREGULATORS 
Radiotracers for PET and SPECT studies of neurotransmitter 
systems, 17:1849 (R;US) 
NEUTRAL ATOM BEAM INJECTION 
Recent Dill-D neutral beam calibration results, 17:2525 (R;US) 
NEUTRAL PARTICLES 
First results from the JET Time of Flight Neutral Particle Anal- 
yser, 17:2477 (R:GB) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRINO OSCILLATION 

Final results of the Frejus proton decay experiment on atmo- 
spheric neutrinos, 17:2016 (R;FR) 

Non-accelerator particle physics: Progress report for period, 
February 15, 1991—September 15, 1991, 17:1994 (R;US) 

NEUTRINO REACTIONS 

First observation of the neutral current nuclear excitation 

2C(v,v')'*C*(1*,1), 17:2153 (R;DE) 
NEUTRINOS 

See also SOLAR NEUTRINOS 

Electromagnetic interactions and chirality flip of neutrinos in a 
thermal background, 17:2060 (R;DK) 

The mass-hierarchy puzzle and the 17-keV neutrino in the con- 
text of a universal seesaw model, 17:2065 (R;GB) 

The neutrinos in muon decay, 17:2020 (R;US) 

NEUTRON ACTIVATION ANALYSIS 

Abstracts from the conference on instrumental activation analy- 
sis IAA 90, 17:1209 (I;CS;In Czech, Slovak, English) 

Abstracts from the conference on instrumental activation analy- 
sis IAA 91, 17:1221 (1;CS;in Czech) 

Determination of low concentrations of Ni (and Co) in biological 
materials by radiochemical neutron activation analysis and by 
various procedures of gamma spectrometric measurement, 
17:1231 (IA;CS;In Czech) 

ENAA using measurements with a well-type Ge(Li) detector, 
17:1230 (IA;CS;in Czech) 

Feasibility of evaluating the selection of analytical lines for the de- 
termination of an element by NAA, 17:1213 (IA;CS;in Czech) 

Feasibility of using the comparator method with k, factors in 
INAA, 17:1224 (IA;CS;In Czech) 

NEUTRON BEAMS 

Nucleon and meson beams of the JINR phasotron for funda- 
mental and applied investigations, 17:1547 (R;SU;in Russian) 

Quality factor of the therapeutic neutron beam of JINR Labora- 
tory of Nuclear Problems, 17:1846 (R;SU;in Russian) 

NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTORS 

A small-size slow neutron detector, 17:1615 (IA;CS;ln Czech) 

Low-background measurements of neutron emission from Ti 
metal in pressurized deuterium gas, 17:1631 (R;US) 

Neutron dosimetry at SLAC: Neutron sources and instrumenta- 
tion, 17:1566 (R;US) 

NEUTRON DIFFRACTION 

The Manuel! Lujan, Jr. Neutron Scattering Center, LANSCE ex- 
periment reports: 1990 Run Cycle: Progress report, 17:2259 
(R;US) 

NEUTRON FLUENCE 

See also DAMAGING NEUTRON FLUENCE 

The utilization of bubble detector technology in the development 
of a Combination Area Neutron Spectrometer (CANS) 
17:1591 (R;US) 

NEUTRON GUIDES 
The IRIS neutron guide: options for the future, 17:1561 (R;GB) 
NEUTRON LOGGING 

Measurement of the thermal neutron macroscopic absorption 
cross-section on small rock samples. Part of coord. prog. F2 
10 05: Nuclear techniques in exploration and exploitation of 
natural resources: Nuclear bore-hole logging techniques for 
the determination of rock characteristics, 17:1747 (R;PL) 

NEUTRON MATTER 
See NUCLEAR MATTER 


NEUTRON REACTIONS 
See also FAST FISSION 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 3, 1990), 17:2201 (R;XA) 
Angular Distribution 
Models and theory for precompound angular distributions, 
17:2228 (RA;XA) 
Possibilities of updating the *5°U evaluated nuclear data file, 
17:2207 (RA;XA) 
The 23° (n,n’) and (n,2n) reaction cross-sections and associ- 
ated neutron spectra, 17:2212 (RA;XA) 
Capture 
Comparison of the BNAB-78 and ENDF/B-V evaluated 2°8U ra- 
diative capture data in the energy range from 0.5 to 15 MeV, 
17:2210 (RA:XA) 
lsotonic and isotopic dependence of the radiative neutron cap- 
ture cross-section on the neutron excess, 17:2200 (RA;XA) 
Isotopic dependence of radiative capture cross-sections for 30 
KeV neutrons, 17:2202 (RA;XA) 
Proposal to represent neutron absorption by fission products by 
a single pseudo-fragment, 17:722 (RA;XA) 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990), 17:2199 (R;XA) 
Compound-Nucleus Reactions 
Analyses of multistep reaction cross-sections with the 
Feshbach-Kerman-Koonin theory, 17:2225 (RA;XA) 
Influence of collective excitations on preequilibrium and equilib- 
rium processes, 17:2237 (RA;XA) 
Cross Sections 
Comparison of measured and calculated cross-sections of a 
large number of nuclides, 17:2204 (RA;XA) 
Data Compilation 
Test of the IRDF-90.V.1. reactor dosimetry library, 17:2141 (R;NL) 
Direct Reactions 
Analyses of multistep reaction cross-sections with the 
Feshbach-Kerman-Koonin theory, 17:2225 (RA;XA) 
Influence of collective excitations on preequilibrium and equilib- 
rium processes, 17:2237 (RA;XA) 
Elastic Scattering 
A real part of neutron optical potentials constrained by RMFA 
calculations, 17:2229 (RA;XA) 
Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA;XA) 
Possibilities of updating the *°°U evaluated nuclear data file, 
17:2207 (RA;XA) 
Transiation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 
Emission Spectra 
Analysis of experimental data on neutron induced reactions and 
development of PCROSS code for the calculation of the dif- 
ferential preequilibrium spectra, 17:2233 (RA;XA) 
Energy-Level Density 
Calculation uncertainties on neutron reaction cross-sections, 
particle emission spectra and angular distributions, 17:2230 
(RA:XA) 
Eftect of different level density prescriptions on the calculated 
neutron nuclear reaction cross sections, 17:2222 (RA;XA) 
Efforts in Bologna on quasiparticle level density systematics and 
on comparison and development of different approaches to 
preequilibrium reaction mechanism, 17:2234 (RA;XA) 
Excitation Functions 
Experimental and evaluated data on the discrete level excitation 
function of the 2°8U(n,n’) reaction, 17:2211 (RA;XA) 
Fast Fission 
Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 
Fission 
Measured cross-sections for neutron-induced fissions on 2°°Pb 
and 2°8 Pb, 17:2177 (IA;AT;In German) 
Group Constants 
Evaluation of °8U neutron data in the resonance region, 
17:2209 (RA;XA) 
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Inelastic Scattering 

Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA:XA) 

Consequences from testing measured and calculated 14.6 MeV 
neutron inelastic scattering cross sections by means of com- 
parison with results of fast proton inelastic scattering using 
DWBA and GDH approaches, 17:2227 (RA;XA) 

Possibilities of updating the *°°U evaluated nuclear data file, 
17:2207 (RA;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 

Isotope Effects 

Isotopic effects and reaction mechanisms induced by fast neu- 

trons in the mass range A ~ 50, 17:2232 (RA;XA) 
Neutron Emission 

Neutron emission cross sections on “Nb at 20 MeV incident 

energy, 17:2220 (RA;XA) 
Neutron Spectra 

The 238U (n,n’) and (n,2n) reaction cross-sections and associ- 

ated neutron spectra, 17:2212 (RA;XA) 
Nuclear Data Collections 

Comparison of the BNAB-78 and ENDF/B-V evaluated 8U ra- 
diative capture data in the energy range from 0.5 to 15 MeV, 
17:2210 (RA;XA) 

Nuclear Models 

Methods for the calculation of neutron nuclear data for structural 
materials of fast and fusion reactors: Texts of papers presented 
at the final meeting of a co-ordinated research programme 
held in Vienna, Austria, 20-22 June 1990, 17:2217 (R;XA) 

Optical Models 

A real part of neutron optical potentials constrained by RMFA 
calculations, 17:2229 (RA;XA) 

Methods for the calculation of neutron nuclear data for structural 
materials of fast and fusion reactors, 17:2219 (RA;XA) 

Neutron scattering analysis with microscopic optical model po- 
tentials, 17:2249 (R;US) 

Potential Scattering 

The total neutron cross-section and resonance parameters for 
the even 58-60.62.64nj isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 

Precompound-Nucleus Emission 

Efforts in Bologna on quasiparticle level density systematics and 
on comparison and development of different approaches to 
preequilibrium reaction mechanism, 17:2234 (RA;XA) 

Influence of collective excitations on preequilibrium and equilib- 
rium processes, 17:2237 (RA;XA) 

Quality Control 
Test of the IRDF-90.V.1. reactor dosimetry library, 17:2141 (R;NL) 
Resonance Scatteri 

Evaluation of *3°U neutron data in the resonance region, 
17:2209 (RA;XA) 

Evaluation of the average °°°U resonance parameters in the re- 
solved resonance energy range, 17:2208 (RA;XA) 

The total neutron cross-section and resonance parameters for 
the even 5%-60.62.64nj) isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 

Total Cross Sections 

Global calculations of (n,p) and (n,a) cross-sections from 10 to 

20 MeV, 17:2224 (RA;XA) 
NEUTRON REFLECTORS 

Design propositions for top reflectors in high temperature gas 
cooled reactors of medium size, based on the HTR-500, 
17:647 (R;DE;in German) 

NEUTRON SOURCE FACILITIES 

Advanced Neutron Sources: Plant Design Requirements: Revi- 

sion 2, 17:410 (R;US) 
NEUTRON SOURCES 

Neutron dosimetry at SLAC: Neutron sources and instrumenta- 
tion, 17:1566 (R;US) 

The Manuel Lujan, Jr. Neutron Scattering Center, LANSCE ex- 
periment reports: 1990 Run Cycle: Progress report, 17:2259 
(R;US) 


NEUTRON SPECTROSCOPY 

The utilization of bubble detector technology in the development 
of a Combination Area Neutron Spectrometer (CANS) 
17:1591 (R;US) 

NEUTRON STARS 

Cooling of neutron stars, 17:1929 (R:DK) 

Rotating relativistic neutron stars, 17:1926 (R:US) 

Topics in the physics of high magnetic fields, 17:1930 (R:DK) 

Vaporizing neutron stars in low-mass x-ray binaries and the 
statistics of millisecond pulsars, 17:1933 (R;US) 

NEUTRON TRANSPORT 

Multigroup neutron data base for nuclear geophysics, 17:1746 
(R;:PL;in Polish) 

Neutron transport planary slab-geometry shielding, 17:723 
(R;CS) 

NEUTRON-RICH ISOTOPES 

Experimental study of nuclei near N=20 study of 9*-'Na, "Mg, 

334A) beta decay, 17:2155 (R;FR) 

Gamow-Teller Beta decay of A = 48-51 potassium isotopes and 
shell model description, 17:2160 (R;FR) 

NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
THERMAL NEUTRONS 

BARC 75 - A 75 group neutron-photon coupled cross-section |i- 
brary with P5- anisotropic scattering matrices, 17:2126 (R;IN) 

Energy spectrum of photoneutrons at medical linear accelera- 
tors, 17:1440 (IA;AT;In German) 

Measurements of mean-square charge radius of the neutron, 
17:2004 (IA;AT;in German) 

Model ambiguities in the neutron structure function extracted 
from combined data on deuteron and proton, 17:2192 (R;XA) 

Model-independent relativistic corrections to the neutron electric 
dipole moment, 17:2261 (R;AU) 

Muttigroup neutron data base for nuclear geophysics, 17:1746 
(R;PL;In Polish) 

Selected problems in experimental intermediate energy physics: 
Progress report, February 1, 1990-—January 31, 1991, 
17:1988 (R:US) 

The inner anisotropy in the neutron depolarisation, 17:1603 
(IA;AT;In German) 

NEVADA 

Community Radiation Monitoring Program annual report, Octo- 
ber 1, 1989-September 30, 1990, 17:1691 (R;US) 

Hydrothermal opportunities and challenges in the Basin and 
Range, 17:502 (RA;US) 

NEVADA TEST SITE 

Archaeological investigations on the Buckboard Mesa Road 
Project, 17:1727 (R;US) 

Bibliography of publications related to the Yucca Mountain Site 
Characterization Project prepared by U.S. Geological Survey 
personnel through April 1991, 17:342 (R;US) 

Community Radiation Monitoring Program annual report, Octo- 
ber 1, 1989-September 30, 1990, 17:1691 (R;US) 

US Department of Energy, Nevada Operations Office: Annual 
site environmental report, 1990: Volume 1, 17:1690 (R;US) 

NEW JERSEY 

New York/New Jersey regional seismic network: Annual report 

for April 1989—March 1990: Volume 1, 17:1910 (R;US) 
NEW MEXICO 

See also LOS ALAMOS 

The design and construction of a hot dry rock pilot plant, 17:518 
(RA;US) 

NEW YORK 
New York/New Jersey regional seismic network: Annual report 
for April 1989—March 1990: Volume 1, 17:1910 (R;US) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICARAGUA 

Urban energy in Nicaragua - A comparative study of a city and a 

small town, 17:870 (R;SE) 
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NICKEL 

Experimental and calculational studies of the transmission of fis- 
sion spectrum neutrons through Cr and Ni spheres. 17:2255 
(RA:XA) 

Magnetic multilayer interface anisotropy: Technical progress re- 
port. January 1, 1991—December 31, 1991, 17:1029 (R:US) 
Process and analytical studies of enhanced low severity co- 
processing using selective coal pretreatment: Quarterly 

technical progress report, March—-May 1991, 17:27 (R:US) 

Radial flow extraction to remove heavy metals from groundwa- 
ter. 17:1793 (RA:US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report, June 15, 1991—September 15, 
1991, 17:26 (R:US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 16, June 15, 1991—September 
15, 1991, 17:25 (R;US) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 1, 1990), 17:2199 (R;XA) 


NICKEL 58 TARGET 

Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA:XA) 

Effect of different level density prescriptions on the calculated 
neutron nuclear reaction cross sections, 17:2222 (RA:XA) 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 
17:2226 (RA;XA) 

Investigation of neutron induced reaction cross sections of Ni-58 
and Ni-60 with various nuclear model evaluation schemes, 
17:2223 (RA;XA) 

Methods for the calculation of neutron nuclear data for structural 
materials of fast and fusion reactors, 17:2219 (RA;XA) 

Sub-barrier fusion and elastic scattering in S+Ni systems, 
17:2165 (R;FR) 

The total neutron cross-section and resonance parameters for 
the even 5&-60-62.64ni isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 


NICKEL 60 TARGET 

Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA;XA) 

Evaluation of activation cross sections of Ni- and Mo-isotopes, 
17:2226 (RA:XA) 

Evaluation of particle emission spectra for isotopes of chromium, 
iron and nickel for the BROND data library, 17:2203 (RA;XA) 

Investigation of neutron induced reaction cross sections of Ni-58 
and Ni-60 with various nuclear model evaluation schemes, 
17:2223 (RA;XA) 

The total neutron cross-section and resonance parameters for 
the even 58-60-62.64N]i isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 


NICKEL 62 TARGET 
Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA;XA) 
The total neutron cross-section and resonance parameters for 
the even 5&-60-62.64nji isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 


NICKEL 64 TARGET 

Analysis of fast neutron scattering cross-sections of even nickel 
isotopes, 17:2216 (RA;XA) 

Sub-barrier fusion and elastic scattering in S+Ni systems, 
17:2165 (R;FR) 

The total neutron cross-section and resonance parameters for 
the even 58-60.62.64Nj isotopes for energies ranging from 2eV 
to 8000eV, 17:2166 (RA;XA) 


NICKEL ALLOYS 
See also ALLOY-FE46NI33CR21 
CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
STEEL-CR2NIMOV 
Effect of powder sample granularity on fluorescent intensity and 
on thermal parameters in x-ray diffraction Rietveld analysis, 
17:1023 (R;US) 
Progress in evaluating the corrosion of candidate HLW con- 
tainer metals in irradiated air-steam mixtures, 17:268 (R;US) 


NICKEL BASE ALLOYS 

Fundamentals of mechanical behavior in intermetallic com- 
pounds: A synthesis of atomistic and continuum modeling, 
17:1021 (R:US) 

On the causes of compositional order in the Ni-Pt;;_.) alloys, 
17:2276 (R:US) 

Processing of nickel aluminides and their industrial applications, 
17:1024 (R:US) 

Scale effects in sliding friction: An experimental study, 17:1022 
(R:US) 

Superplasticity in a nickel silicide alloy: Microstructural and me- 
chanical correlations, 17:1102 (R:US) 

NICKEL HYDRIDES 

Thermal stability of intermetallic hydrides ZrNiH3_, and 

ZroNiH3_,, 17:1126 (IA;SU;In Russian) 
NICKEL ISOTOPES 

Isotopic effects and reaction mechanisms induced by fast neu- 
trons in the mass range A ~ 50, 17:2232 (RA;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R:XA) 

NICKEL OXIDES 

Fundamental studies of catalytic gasification: Qluarterly report, 
January 1, 1991—March 31, 1991, 17:40 (R;US) 

Fundamental studies of catalytic gasification: Quarterly report, 
April 1, 1991—June 30, 1991, 17:41 (R;US) 

Fundamental studies of catalytic gasification: Summary report 
on single metal oxide and binary oxide catalysts, their pertor- 
mance in steam gasification and reaction mechanisms. 
1985-1990, 17:39 (R;US) 

NINE MILE POINT-2 REACTOR 

Transformer failure and common-mode loss of instrument power 

at Nine Mile Point Unit 2 on August 13, 1991, 17:792 (R;US) 
NIOBATES 

Formation peculiarities of trivalent d- and f-element niobates 
during dehydration of polymeric aquohydroxo complexes, 
17:1282 (IA;SU;In Russian) 

NIOBIUM 

Effect of complexing compounds on the process of periodic dis- 

solution of niobium (5) oxide, 17:1341 (IA;SU;in Russian) 
NIOBIUM 93 TARGET 

Calculation uncertainties on neutron reaction cross-sections, 
particle emission spectra and angular distributions, 17:2230 
(RA;XA) 

Models and theory for precompound angular distributions, 
17:2228 (RA;XA) 

Neutron emission cross sections on ®SNb at 20 MeV incident 
energy, 17:2220 (RA;XA) 

NIOBIUM ALLOYS 

An aging study of Halthane urethane adhesive to 
U6Nb/stainless steel, 17:1103 (R;US) 

Characterization of Nb-Ti superconductors with artificial pinning 
structures, 17:1080 (R;US) 

Phase stability in Be-Nb and Be-Nb-Zr intermetallics, 17:1094 
(R;US) 

Properties and design of multifilamentary NbTi composite super- 
conductors: Technical progress report, 17:1027 (R;US) 

NIOBIUM COMPLEXES 

Effect of complexing compounds on the process of periodic dis- 
solution of niobium (5) oxide, 17:1341 (IA;SU;In Russian) 

Formation peculiarities of trivalent d- and f-element niobates 
during dehydration of polymeric aquohydroxo complexes, 
17:1282 (IA;SU;In Russian) 

Synthesis and _ investigation of  6,6,6’,6’-tetramethyl- 
4,4’ spirobi(hexahydropyrimidinone-2,2’) with alkali and 
transition metals, 17:1336 (IA;SU;In Russian) 

NIOBIUM COMPOUNDS 
See also NIOBATES 
NIOBIUM OXIDES 
NIOBIUM SULFIDES 

Interaction of phosphorus with two transition metals of the 4-7 
groups, 17:1319 (IA;SU;In Ukrainian) 

Synthesis and characterization of Nb(v) compounds with a hy- 
droxycarboxylic acids. Photochemical studies, 17:1196 
(|;BR;In Portuguese) 
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NIOBIUM OXIDES 
Effect of complexing compounds on the process of periodic dis- 
solution of niobium (5) oxide, 17:1341 (IA;SU;In Russian) 
High-temperature chemical interaction in oxide systems contain- 
ing ruthenium (4) compounds, 17:1290 (IA;SU;In Russian) 
Insertion of lithium in Nb2Os, 17:1257 (I;BR;in Portuguese) 
Niobium pentoxides in ethanol dehydration, 17:1193 (I;BR;In 
Portuguese) 
NIOBIUM SULFIDES 
Structural studies of the metal-rich region in the ternary Ta-Nb-S 
system, 17:1349 (R;US) 
NITRIC OXIDE 
Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, June 1991—August 
1991, 17:60 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 16, June 15, 1991—September 
15, 1991, 17:25 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report, June 15, 1991-September 15, 
1991, 17:26 (R;US) 
NITROGEN 
Atomic spectroscopy with laser and synchrotron radiation, 
17:1944 (R;US) 
Atomic structure of clusters through chemical reactions, 
17:1017 (R;US) 
Capture of quasi-free electrons into highly charged heavy ions, 
17:1948 (R;DE;In German) 
Determination of nitrogen in thin layers by elastic proton scatter- 
ing, 17:2307 (IA;CS;In Czech) 
NITROGEN 15 TARGET 
Parity and isospin nonconservation in '®O investigated via 
15N(p-vector,a)'*C resonance, 17:2194 (R;XA) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
Air quality where the flue gas is vented directly into the room, 
17:1700 (1;DK;in Swedish) 
Coal NO, formation and prevention: A review, 17:64 (R;Fl) 
Controlling the nitrogen oxide emissions in pulverized-coal com- 
bustion and the slagging of the boiler: Final report, 17:82 
(R;Fl;In Finnish) 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 4, April 1-June 30, 1991, 17:569 (R;US) 
Future aircraft and potential effects on stratospheric ozone and 
climate, 17:1719 (R;US) . 
Simulation of precipitation scavenging in a three-dimensional 
global model: Revision 1, 17:1718 (R;US) 
NITROUS OXIDE 
N20 emission minimization in circulating fluidized bed, 17:573 
(R;Fl;in Finnish) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTROMETERS 
Broadband amplifier for receiver of pulse NQR/NMR spectrome- 
ter, 17:1655 (RA;PL;In Polish) 
Transmitting systems of pulse NMR spectrometer for slow 
molecular reorientations study, 17:1656 (RA;PL;In Polish) 
NON-INDUCTIVE CURRENT DRIVE 
See also LOWER HYBRID CURRENT DRIVE 
Modeling of fast wave current drive experiments on DIll-D, 
17:2420 (R;US) 
NONDESTRUCTIVE ANALYSIS 
Determination of nitrogen in thin layers by elastic proton scatter- 
ing, 17:2307 (IA;CS;In Czech) 
NONDESTRUCTIVE TESTING 
Determination of oxygen in surface layers by elastic scattering 
of protons and alpha particles, 17:1234 (IA;CS;In Czech) 
NONLOCAL POTENTIAL 
Semi-classical methods for solving Bethe-Goldstone type equa- 
tions, 17:2246 (R;FR;In French) 


NONLUMINOUS MATTER 

Search for macroscopic dark matter in the galactic halo through 

microlensing, 17:1921 (R;FR) 
NORTH DAKOTA 

Bioremediation at Great Plains Gasification Plant, 17:56 (RA;US) 

Fluid bed operation to date, 17:556 (RA;US) 

Pilot plant and commercial-size testing to resolve SO. emission 
problem at Great Plains, 17:20 (RA;US) 

The value of mineralogical characterization of synfuel solid 
wastes as illustrated by lignite fixed-bed gasification ash, 
17:47 (RA;US) 

NORTH SEA 

Improved formulation for gravity segregation in naturally frac- 
tured reservoirs, 17:160 (IA;NO) 

Improved oil recovery resource potential of Norwegian North 
Sea sandstone reservoirs, 17:197 (IA;NO) 

Large-scale environmental effects and ecological processes in 
Skagerrak-Kattegat: Research programme for the period 
1990-1995, 17:1804 (R;SE;in Swedish) 

Optimization of a surfactant flooding process by core flood ex- 
periments, 17:196 (IA;NO) 

Polymer retention and inaccessible pore volume in North Sea 
reservoir material, 17:131 (IA;NO) 

Stochastic flow unit modeling of a North Sea coastal-deltaic 
reservoir, 17:123 (IA;NO) 

Xanthan injection in North Sea field: Laboratory studies, 17:129 
(IA;NO) 

NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 

Capacity and life og gas transportation systems: NPD views, 
17:216 (IA;NO) 

Capacity management to fulfil the needs of the ship- 
pers/operators, 17:221 (IA;NO) 

Gas flooding of the Statfjord reservoir, Statfjord field, 17:145 
(IA;NO) 

Lean gas injection as means for maximizing the recovery on EL- 
DFISK field (Norway), 17:159 (IA;NO) 

Long distance multiphase wet gas transportation for Troll phase 
1, 17:218 (IA;NO) 

NOVO VORONEZH-3 REACTOR 

See WWER-3 REACTOR 

NOZZLES 
Stress intensity factors for an underclad nozzle corner crack 
subjected to pressure and thermal loading, 17:726 (R;US) 

NPR REACTOR 

See N-REACTOR 
NRPB 

Corporate plan 1991/92 to 1995/96, 17:2572 (I;GB) 
NRTS 

See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Beam-line considerations for experiments with highly-charged 
ions, 17:1577 (RA;US) 
Monochromator harmonic content measurements and calcula- 
tions at energies above 20 keV, 17:1514 (R;US) 
Optical design and performance of the X25 hybrid wiggler beam 
line at the NSLS, 17:1517 (R;US) 
X-ray, soft x-ray, and vuv beam position monitor, 17:1520 (R;US) 
NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Engineering Physics and Mathematics Division progress report 
for period ending March 31, 1991, 17:2604 (R;US) 

NUCLEAR DEFORMATION 

Generator coordinate method for triaxial quadrupole collective 

dynamics in strontium isotopes, 17:2245 (R;FR) 
NUCLEAR DISARMAMENT 

Verification of warhead dismantlement and the importance of 

baseline validation, 17:1015 (R;US) 
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Cost 

Economics of nuclear power in Canada, 17:696 (RA;XA) 

Nuclear power investment and generation costs in comparisor: 
with alternative energy sources, 17:861 (RA;XA) 

Cost Estimation 

Evaluating investment costs and economic performance criteria 

for nuclear power in Romania, 17:702 (RA;XA) 
Developing Countries 

Outlook on energy and electricity demand growth in developing 
countries, and status and perspectives for nuclear power, 
17:866 (RA;XA) 

Prospects of nuclear electricity generation in the ESCAP devel- 
oping countries, 17:695 (RA;XA) 

Economics 

Economics of nuclear power in Canada, 17:696 (RA;XA) 

Economics of the USSR nuclear energy, 17:697 (RA;XA) 

Egypt's nuclear power programme: Economic and financial con- 
straints, 17:708 (RA;XA) 

Financing 

Chinese nuclear power projects investment programming model 
and analysis of financing approaches, 17:713 (RA;XA) 

Egypt's nuclear power programme: Economic and financial con- 
straints, 17:708 (RA;XA) 

Estimated capital requirements for electricity generation in de- 
veloping countries and a discussion of financing options, 
17:712 (RA;XA) 

Financing of nuclear power projects in developing countries: 
Proceedings of a topical seminar held in Jakarta, 4-7 Septem- 
ber 1990, 17:693 (R;XA) 

Project financing in the energy sector: The Indonesian experi- 
ence, 17:704 (RA;XA) 

Prospects of nuclear power in Java, 17:703 (RA;XA) 

Investment 

Nuclear power investment and generation costs in comparison 

with alternative energy sources, 17:861 (RA;XA) 
Planning 

IAEA activities in the area of energy, electricity and nuclear 

power planning, 17:690 (RA;XA) 
Research Programs 

Report on the activities of the ASME-NQA Committee Working 
Group on Quality Assurance Requirements for Research and 
Development, April 1990 to August 1991, 17:862 (R;US) 

Socio-Economic Factors 

Issues affecting the economies of nuclear power projects in the 

developing countries, 17:694 (RA;XA) 
Standards 

Report on the activities of the ASME-NQA Committee Working 
Group on Quality Assurance Requirements for Research and 
Development, April 1990 to August 1991, 17:862 (R;US) 

Technology Transter 

IAEA activities in the area of energy, electricity and nuclear 

power planning, 17:690 (RA;XA) 
NUCLEAR EXPLOSIONS 

High-frequency P wave spectra from explosions and earth- 
quakes, 17:1673 (R;US) 

Optical depths over a target area immediately following a mas- 
sive nuclear strike, 17:1671 (R;US) 

NUCLEAR FACILITIES 
See also FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Alarm Systems 
Video systems for alarm assessment, 17:397 (R;US) 
Compliance Audits 

Department of Energy’s waste minimization program, 17:276 

(R;US) 
Construction 

Technical basis, supporting information, and strategy for devel- 
opment and implementation of DOE policy for natural 
phenomena hazards, 17:856 (R;US) 


Contractor Personnel 
TAP 1, Training Program Manual, 17:370 (R;US) 
TAP 2, Performance-Based Training Manual, 17:371 (R;US) 
TAP 3, Training Program Support Manual, 17:372 (R;US) 
Decontamination 
CERCLA integration with site operations the Fernald experi- 
ence, 17:375 (R;US) 
Evaluation 
TAP 1, Training Program Manual, 17:370 (R;US) 
TAP 2, Performance-Based Training Manual, 17:371 (R;US) 
TAP 3, Training Program Support Manual, 17:372 (R;US) 
Licensing 
Nuclear facility licensing, documentaion, and reviews, and the 
SP-100 test site experience, 17:688 (R;US) 
Performance 
TAP 1, Training Program Manual, 17:370 (R;US) 
TAP 2, Performance-Based Training Manual, 17:371 (R;US) 
TAP 3, Training Program Support Manual, 17:372 (R;US) 
Personnel 
Risks associated with low level ionizing radiation (with special 
reference to nuclear power workers), 17:2268 (R;XW) 
Personnel Monitoring 
Consistency of external dosimetry in epidemiologic studies of 
nuclear workers, 17:1884 (R;US) 
Physical Protection 
Video systems for alarm assessment, 17:397 (R;US) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network: Progress report, 
April 1991—June 1991: Volume 11, No.2, 17:1756 (R;US) 
Radioactive Effiuents 
5. Annual report of RADMIL 1989/90, 17:1780 (!;GB) 
Radioactive Waste Management 
Centralized processing of contact-handied TRU waste feasibility 
analysis, 17:281 (R;US) 
Proceedings of the US DOE/UK AEA Workshop on Facility De- 
sign, 17:283 (R;US) 
Proposed TRUPACT-2 criteria for gas generation, 17:262 (R;US) 
Support of International Waste Management Agreements in the 
field of TRU Waste Management: Technical work plan, FY 
1986, 17:279 (R;US) 
TRU waste lead organization — WIPP Project Office Interface 
Management semi-annual report, 17:277 (R;US) 
TRUPACT-1 implementation plan, 17:261 (R;US) 
Regulations 
Resolving the problem of compliance with the ever increasing 
and changing regulations, 17:689 (R;US) 
Security 
Video systems for alarm assessment, 17:397 (R;US) 
Specifications 
Technical basis, supporting information, and strategy for devel- 
opment and implementation of DOE policy for natural 
phenomena hazards, 17:856 (R;US) 


NUCLEAR FRAGMENTATION 


Light fragment production at small angles in Ar + Nucleus colli- 
sions with the Diogene detector. Comparison with theoric 
models, 17:2147 (R;FR;In French) 

Onset of multifragmentation in the O+AgBr system, 17:2159 
(R;FR) 

Scaling and critical behaviour in nuclear fragmentation, 17:2244 
(R;FR) 


NUCLEAR FUEL ELEMENTS 


See FUEL ELEMENTS 


NUCLEAR FUELS 


See also SPENT FUELS 

Development of nuclear fuels and materials for propulsion sys- 
tems for SEI, 17:761 (R;US) 

High burnup LWR fuel experience, 17:625 (RA;XA) 

Material accounting system development at the Westinghouse 
Hanford Company using client/server architecture, 17:400 
(R;US) 

Power ramp performance of UO2 fuel at extended burnup, 
17:649 (RA;XA) 

World nuclear fuel cycle requirements 1991, 17:232 (R;US) 
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NUCLEAR INDUSTRY 
Annual report and accounts 1990/91. 17:2573 (|:GB) 
NUCLEAR MAGNETIC RESONANCE 

NMR imaging system software, 17:2595 (RA:PL;In Polish) 

Proceedings of 19. national seminar on nuclear magnetic reso- 
nance and its applications, Cracow, 2-3 December 1986, 
17:1618 (R;PL;in Polish) 

Programmed gradients generator for NMR _ tomography, 
17:1654 (RA;PL:In Polish) 

Screen graphic monitor for NMR tomography purposes, 
17:1653 (RA;PL;In Polish) 

Tomograph system of nuclear magnetic resonance in CAMAC 
standard for small objects, 17:1619 (RA;PL;In Polish) 

NUCLEAR MATTER 

An introduction to matter at subnuclear densities, 17:1928 (R;DK) 

Nuclear field theory at finite temperatures, 17:2241 (IA;AT;In 
German) 

NUCLEAR MEDICINE 

Trend of medical physics in nuclear medicine, 17:1841 (IA;AT;In 

German) 
NUCLEAR MODELS 

See also COLLECTIVE MODEL 

Study at high angular momentum of the reflection asymmetry in 
the 218 Ra transition nuclei, 17:2176 (R;FR;In French) 

The use of dispersion relations to construct unified nucleon opti- 
cal potentials, 17:2218 (RA;XA) 

NUCLEAR PHYSICS 

Daresbury 1990/91, 17:1439 (1;GB) 

Experimental medium energy physics: Annual progress report, 
June 1990—May 1991, 17:1993 (R;US) 

Nuclear physics studies with medium energy probes: Progress 
report, August 1990—August 1991, 17:2140 (R;US) 

Nuclear physics: appendix to the Daresbury annual report 
1990/91, 17:2142 (1;GB) 

Nuclear structure at intermediate energies: Progress report, 
17:2138 (R;US) 

Triangle Universities Nuclear Laboratory: Progress report, TUNL 
XXX, 1 September 1990-31 August 1991, 17:2136 (R;US) 

[Medium high energy physics at Syracuse University]: Technical 
progress report, 17:2137 (R;US) 

NUCLEAR POTENTIAL 

See also YUKAWA POTENTIAL 

A real part of neutron optical potentials constrained by RMFA 
calculations, 17:2229 (RA;XA) 

NUCLEAR POWER PLANTS 
Bolted Joints 

Regulatory analysis for the resolution of Generic Safety Issue 
29: Bolting degradation or failure in nuclear power plants, 
17:791 (R;US) 

Capitalized Cost 
Capital cost reduction of nuclear power plants, 17:699 (RA;XA) 
District Heating 

Nuclear applications for steam and hot water supply, 17:598 

(R;XA) 
Economics 

Economic effects of nuclear power plant standardization in the 

Republic of Korea, 17:698 (RA;XA) 
Environmental Impact Statements 

Generic Environmental impact Statement for license renewal of 
nuclear plants: Appendices, Draft report for comment: Vol- 
ume 2, 17:738 (R;US) 

Generic Environmental Impact Statement for license renewal of 
nuclear plants: Main report, Draft report for comment, 17:737 
(R;US) 

Environmental Impacts 

Generic Environmental Impact Statement for license renewal of 
nuclear plants: Appendices, Draft report for comment: Vol- 
ume 2, 17:738 (R;US) 

Evaluation 
Control of power dependent safety margins, 17:592 (RA;XA) 
Fasteners 

Regulatory analysis for the resolution of Generic Safety Issue 
29: Bolting degradation or failure in nuclear power plants, 
17:791 (R;US) 


Feasibility Studies 

Financial feasibility of small and medium nuclear power plants 

A case study for Egypt. 17:714 (RA:XA) 
Financing 

Economic importance of financing export oriented nuclear 
power projects, 17:701 (RA:XA) 

Experience in the financing of nuclear power projects, 17:710 
(RA;XA) 

Financial feasibility of small and medium nuclear power plants 
A case study for Egypt, 17:714 (RA:XA) 

Financing a nuclear power plant in a developing country: Experi- 
ence with the DAYA BAY nuclear pliant, China, 17:705 (RA;XA) 

Financing of nuclear power programmes in developing coun- 
tries: The Indian experience, 17:706 (RA:XA) 

Financing the export of nuclear power plants to developing 
countries, 17:707 (RA:XA) 

French assessment of the OECD consensus, 17:711 (RA;XA) 

Nuclear power plant programme financing: The EDF experi- 
ence, 17:709 (RA;XA) 

The BOT model for nuclear power plant projects from a sup- 
plier's point of view, 17:718 (RA;XA) 

Management 

Risk based operating configuration management, 17:595 

(RA;XA) 
Nuclear Trade 

Economic importance of financing export oriented nuclear 
power projects, 17:701 (RA;XA) 

The BOT model for nuclear power plant projects from a sup- 
plier's point of view, 17:718 (RA;XA) 

Personnel 

Analysis of replies to an IAEA questionnaire on procedures for 
accreditation of training programmes and for authorization 
and licensing of nuclear power plant operations personnel, 
17:597 (R;XA) 

Power Demand 

Czechoslovak Nuclear Power within the power system develop- 

ment, 17:897 (RA;XA) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network: Progress report, 
April 1991—June 1991: Volume 11, No.2, 17:1756 (R;US) 

Radiation Protection 

Radiation safety of nuclear power plants, 17:839 (R;PL) 
Radioactive Wastes 

Radiation safety of nuclear power plants, 17:839 (R;PL) 
Reactor Decommissioning 

Decommissioning a nuclear reactor, 17:790 (R;US) 
Reactor Licensing 

Generic Environmental Impact Statement for license renewal of 
nuclear plants: Appendices, Draft report for comment: Vol- 
ume 2, 17:738 (R;US) 

Regulatory analysis of proposed amendments to regulations 
concerning the environmental review for renewal of nuclear 
power plant operating licenses: Draft report for comment, 
17:687 (R;US) 

Reactor Monitoring Systems 

Detection and diagnosis of abnormal transients in nuclear power 

plants, 17:730 (R;US) 
Reactor Operators 

Fitness for duty in the nuclear power industry: A review of the 
first year of program performance and an update of the tech- 
nical issues, 17:797 (R;US) 

Reactor Safety 

Use of probabilistic safety assessment to evaluate nuclear power 
plant technical specifications: Report of a technical committee 
meeting held in Vienna, 18-22 June 1990, 17:785 (R;XA) 

Regulations 

Use of PSA to evaluate operating strategy compliance with op- 

erating policies and principles requirements, 17:593 (RA;XA) 
Reliability 

Methods of evaluation and service reliability of unique devices 
and plants: Summary, 17:588 (RA;XA) 

Uncertainty analysis in the process of reliability estimation, 
17:586 (RA;XA) 
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Uncertainty analysis in the process of reliability estimation, 
17:586 (RA:XA) 
Use of PSA to evaluate operating strategy compliance with op- 
erating policies and principles requirements, 17:593 (RA;XA) 
Satety 
Development of basic software for PSA based technical specifi- 
cation evaluations, 17:787 (RA:XA) 
Features of method and program product used for probabilistic 
safety analysis of nuclear plants, 17:786 (RA:XA) 
Regulatory aspects of the use of PSA to evaluate technical 
specifications, 17:682 (RA;XA) 
Seismic Eftects 
Verification of piping response calculations of SMACS code with 
data from seismic testing of an in-plant piping system, 17:795 
(R;US) 
Specifications 
Control of power dependent safety margins, 17:592 (RA:XA) 
EPRI perspectives on the use of risk-based technical specifica- 
tions in controlling plant operations, 17:581 (RA;XA) 
Feasibility assessment of a risk-based approach to technical 
specifications, 17:683 (RA;XA) 
Operational decision alternatives in failure situations of standby 
safety systems, 17:589 (RA:XA) 
Optimization of technical specifications by use of probabilistic 
methods - A Nordic perspective, 17:580 (RA;XA) 
Regulatory aspects of the use of PSA to evaluate technical 
specifications, 17:682 (RA;XA) 
Risk-based evaluation of technical specifications for a decay 
heat removal system of an LMFBR pliant, 17:596 (RA;XA) 
Status of PSC and technical specifications improvements based 
on probabilistic methodology, 17:582 (RA;XA) 
Standardization 
Economic effects of nuclear power plant standardization in the 
Republic of Korea, 17:698 (RA;XA) 
Standardized Terminology 
Safety related terms for advanced nuclear plants, 17:2626 (R;XA) 
Transients 
Detection and diagnosis of abnormal transients in nuclear power 
plants, 17:730 (R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR RADII 
Size of nuclear sources from measurements of proton-proton 
correlations at small relative momentum, 17:2143 (R;FR) 
NUCLEAR REACTION KINETICS 
Spin correlations in photo-and electrodisintegration of few-body 
systems, 17:2186 (R;FR) 
NUCLEAR REACTIONS 
See also COLD FUSION 
COMPOUND-NUCLEUS REACTIONS 
DIRECT REACTIONS 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
LEPTON REACTIONS 
NUCLEAR FRAGMENTATION 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Research in theoretical nuclear physics: Progress report, 
November 1, 1990—September 30, 1991, 17:2188 (R;US) 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Nuclear structure studies with electron scattering, 17:2027 (R;FR) 
Recent developments in the theory of nuclear level densities, 
17:2231 (RA;XA) 
Research in theoretical nuclear physics: Progress report, 
November 1, 1990—September 30, 1991, 17:2188 (R;US) 
Study at high angular momentum of the reflection asymmetry in 
the 218 Ra transition nuclei, 17:2176 (R;FR;In French) 


NUCLEAR THEORY 
Research in theoretical physics: Technical progress report. 
March 1. 1989—Present. 17:2189 (R:US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Verification of warhead dismantlement and the importance of 
baseline validation, 17:1015 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-HYPERON INTERACTIONS 
P-shell hyperon binding energies, 17:2252 (R;AU) 
NUCLEON-NUCLEON INTERACTIONS 

See also PROTON-NUCLEON INTERACTIONS 

A parametrisation scheme for effective interactions, 17:2067 
(R;AU) 

Anisotropy of the pion emission in relativistic nucleus-nucleus 
collisions, 17:2135 (R:FR) 

Nuclear collective flow from gaussian fits to triple differential dis- 
tributions, 17:2133 (R;FR) 

Nucleon radiative capture and the inverse reaction at intermedi- 
ate energies, 17:2191 (R;US) 

Pion-baryon correlations in nucleus-nucleus collisions between 
400 and 800 MeV per nucleon, 17:2134 (R;FR) 

Theoretical studies in few-body intermediate energy physics: 
Progress report, September 1, 1990—August 31, 1991, 
17:2187 (R;US) 

NUCLEON-NUCLEON POTENTIAL 
Nucleon-nucleon potentials from inversion of scattering phases, 
17:2005 (IA;AT;In German) 
NUCLEONS 
See aiso NEUTRONS 
PROTONS 

(7,np) experiments with labelled photons at MAX and MAMI ac- 
celerators, 17:2239 (IA;AT;In German) 

Nucleon radiative capture and the inverse reaction at intermedi- 
ate energies, 17:2191 (R;US) 

The quark-diquark model for photon-nucleon reactions, 17:2049 
(IA;AT;in German) 

NUCLEOSYNTHESIS 

Nuclear data needs for studying the astrophysical r- and p- 

processes, 17:1934 (R;US) 
NUTS (MECHANICAL) 

See FASTENERS 

9J-SYMBOLS 

See WIGNER COEFFICIENTS 
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O CODES 
A simple one-dimensional isothermal and vertical vadose zone 
steady-state infiltration/evaporation model, 17:1903 (R;US) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAK RIDGE RESERVATION 
Methodology for generating waste volume estimates, 17:1732 
(R;US) 
Oak Ridge Reservation Site Management Plan for the Environ- 
mental Restoration Program, 17:1728 (R;US) 
The new definitive map of White Oak Lake, 17:1790 (R;US) 
OBSIDIANITES 
See TEKTITES 
OCCUPATIONAL EXPOSURE 
Assessing radiological impacts from mixed-waste characteriza- 
tion at Hanford, 17:386 (R;US) 
Automating occupational protection records systems, 17:2579 
(R;US) 
Consistency of external dosimetry in epidemiologic studies of 
nuclear workers, 17:1884 (R;US) 
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Experimental, statistical, and biological models of radon car- 

cinogenesis, 17:1883 (R;US) 
OCCUPATIONAL SAFETY 

Automating occupational protection records systems, 17:2579 
(R;US) 

OCEANIC CIRCULATION 

Simulation of the carbon cycle in the ocean: Annual technical 
progress report, 1990-1991, 17:1774 (R;US) 

OECD 

French assessment of the OECD consensus, 17:711 (RA;XA) 
OFFICIAL TRAVEL 

See TRAVEL 
OFFSHORE DRILLING 

Drilling induced formation damage, 17:116 (R;NO) 
OFFSHORE PLATFORMS 

Structural monitoring of offshore structures via observation of 

their natural vibrations, 17:1416 (R;DE;in German) 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS 

A study of recovery mechanisms in a nitrogen diffusion experi- 
ment, 17:163 (IA;NO) 

An overview of the improved oil recovery project in Turkey, 
17:161 (IA;NO) 

Evaluation of the potential application of the WAG process in a 
North Sea reservoir, 17:177 (IA;NO) 

New biopolymer for enhanced oil recovery, 17:151 (IA;NO) 

On the aspects of reservoir fluids phase behavior important in 
design of miscible gas injection processes, 17:141 (IA;NO) 

The Pechelbronn oil field area (Upper Rhine Graben, North Al- 
sace/France). Hydrogeological conditions; hydrochemistry of 
the oil field waters; isotopic composition of the groundwaters; 
subsurface temperature records. Data report and annexes 1 
and 2, 17:104 (1;DE;in German) 

OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SHALE PROCESSING PLANTS 

Use of oil shale waste in a circulating fluid bed boiler, 17:231 
(RA;US) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

Fire and explosion hazards of oil shale, 17:230 (R;US) 

Use of oil shale waste in a circulating fluid bed boiler, 17:231 
(RA;US) 

OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 

Photoassisted oxidation of oil films on water: Progress report, 

January 1991—December 1991, 17:205 (R;US) 
OIL WELLS 

Examination of the composition of water from oil wells by the 

PIXE and XRF methods, 17:1235 (IA;CS;in Czech) 
Displacement Fluids 

Coreflood experiments with surfactant systems for |OR: computer 
tomography studies and numerical modeling, 17:183 (IA;NO) 

Diffusion and gravity drainage tests to support the development 
of a dual porosity simulator, 17:164 (IA;NO) 

Nonequilibrium adsorption of surfactants onto reservoir cores 
from the North Sea. The effects of oil and clay minerals, 
17:167 (IA;NO) 

Pendant drop interfacial measurements using image processing 
techniques, 17:193 (IA;NO) 

Rheotechnology - a new trend in oil production technology, 
17:139 (IA;NO) 

Temperature and stress field around a borehole during enhanced 
oil recovery by a method of fluid injection, 17:187 (IA;NO) 

Enhanced Recovery 

Conformance control gels-formation by contact with brine, 
17:147 (IA;NO) 

Modeling of presssure drop for three-phase flow in horizontal 
wells, 17:172 (IA;NO) 


Gas Injection 

6. European symposium on improved oil recovery.V. 1, book 1, 
17:117 (I;NO) 

6. European symposium on improved oil recovery.V. 1, book 2, 
17:157 (I;NO) 

A numerical and analytical study of offshore oil rim depletion 
during tertiary gas injection, 17:176 (IA;NO) 

An analysis of composition and rate effects in gravity stabilized 
gas injection, 17:173 (IA:NO) 

Compositional study of gravity stable immiscible nitrogen dis- 
placement of a black oil, 17:162 (IA;NO) 

Gas flooding of the Statfjord reservoir, Statfjord field, 17:145 
(IA;NO) 

Improved oil recovery resource potential of Norwegian North 
Sea sandstone reservoirs, 17:197 (IA;NO) 

Injection of an oxygen-containing gas into a light-oil reservoir: 
numerical evaluation of oil oxidation and ignition phenomena, 
17:125 (IA;NO) 

Lean gas injection as means for maximizing the recovery on EL- 
DFISK field (Norway), 17:159 (IA;NO) 

Lean gas injection in a fractured reservoir: Compared pertor- 
mance of nitrogen and methane injection, 17:158 (IA;NO) 

Minimum miscibility pressure calculations including effects of 
three phase equilibria, 17:142 (IA;NO) 

Miscible gas enhanced oil recovery (EOR) in a partially cooled 
reservoir, 17:143 (IA:NO) 
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sure”, 17:126 (IA;NO) 

The effect of film flow on the mobilization of waterflood residual 
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The effects of wettability and heterogeneities on the recovery of 
waterflood residual oil with low pressure inert gas injection, 
assisted by gravity drainage, 17:174 (IA;NO) 

In-Situ Combustion 

In-situ combustion (ISC) in fractured heavy oil reservoirs, 
17:189 (IA;NC) 

Oil fied development using in-situ combustion in combination 
with foam systems and alkaline solution, 17:188 (IA;NO) 

The case for air injection into deep light oil reservoirs, 17:124 
(IA;NO) 

Microbial Eor 

Pilot tests of biogeotechnology applied to enhanced oil recov- 

ery, 17:138 (IA;NO) 
Microemulsion Flooding 

Relative permeability hysteresis in micellar flooding, 17:165 
(IA;NO) 

Three-phase microemulsion relative permeabilities experimental 
and theoretical considerations, 17:166 (IA;NO) 

Miscible-Phase Displacement 

A comparison of reservoir management options for high relief 
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Miscible displacement in fractured-porous media (theory and 
experiments), 17:184 (IA;NO) 

Mobility control experience in the Joffre Viking miscible carbon 
dioxide flood, 17:144 (IA;NO) 

Resource Potential 

Improved oil recovery resource potential of Norwegian North 

Sea sandstone reservoirs, 17:197 (IA;NO) 
Steam Injection 

Applying a novel steam-CO2 combination process in heavy oil 
and tar sands, 17:136 (IA;NO) 

Water of condensation and the steam condensation front during 
steamdrive, 17:190 (IA;NO) 

Waterflooding 

6. European symposium on improved oil recovery.V. 1, book 1, 
17:117 (I;NO) 

6. European symposium on improved oil recovery.V. 1, book 2, 
17:157 (1;NO) 

A commercial scale xanthan polymer fiood project in a high 
salinity low viscosity oil reservoir, 17:133 (IA;NO) 

A new approach to pseudofunctions for multiphase flow in strati- 
fied porous media, 17:153 (IA;NO) 

A theory of multicomponent chromatography with application to 
polymer flooding, 17:128 (IA;NO) 
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Advanced vibroseismic technique for water flooded reservoir 
stimulation, mechanism and field test results, 17:137 (IA;NO) 

Alternate dual-energy gamma-ray attenuation technique: a new 
tool for three-fluid saturation measurements in improved oil 
recovery flood experiments, 17:134 (IA;NO) 
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Application of a synthetic copolymer under harsh environment 
conditions in the Ploen-Ost field, 17:132 (IA;NO) 

Control of inflow performance in a horizontal well, 17:171 (IA;NO) 
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17:146 (IA;NO) 
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Improved oil recovery resource potential of Norwegian North 
Sea sandstone reservoirs, 17:197 (IA;NO) 

Influence of pore radii distribution on polymer retention in natu- 
ral sandstones, 17:130 (IA;NO) 

Optimization of a surfactant flooding process by core flood ex- 
periments, 17:196 (IA;NC) 

Polymer retention and inaccessible pore volume in North Sea 
reservoir material, 17:131 (IA:NO) 

Preparation of water control poiymer treatment at high tempera- 
ture and salinity conditions, 17:149 (IA;NO) 

Restriction of gas coning by polymer/silicate well treatment, 
17:152 (IA;NO) 

Selective penetration of biopolymer profile control gels: experi- 
ment and model, 17:148 (IA;NO) 

Surfactant flooding uncertainty analysis, 17:178 (IA;NO) 

The Gullfaks Lower Brent waierflood performance, 17:119 
(1A;NO) 

The effect of fracture permeability distribution on waterflood effi- 
ciency in naturally fractured reservoirs, 17:154 (IA;NO) 

The influence of the oil composition on the phase behavior and 
properties of surfactant/brine/crude oil systems, 17:194 (IA;NO) 

The representation of thermally fractured water injection wells in 
black-oil simulators, 17:192 (IA;NO) 

Validation and application of probabilistic simulation for fluid flow 
through porous media, 17:11 (IA;NO) 

Waterflooding strategy design using optimal control theory, 
17:156 (IA;NC} 

Well test verification of the technical potential for improved oil 


recovery by surfactant flooding in the Gullfaks field, 17:180 


(IA;NO) 
Xanthan injection in North Sea field: Laboratory studies, 17:129 
(IA;NO) 
OILS 
See also FUEL OILS 
PYROLYTIC OILS 
Actual stage of organic geochemical knowledge from Campos 
and Espirito Santo basins, Brazil, 17:1733 (1;BR;ln Portuguese) 
Pendant drop interfacial measurements using image processing 
techniques, 17:193 (IA;NO) 
OMEGA-1778 RESONANCES 
See MESONS 
OMEGA-783 MESONS 
Low bass resonances (p, w, ¢) in S-U and O-U interactions at 
200 GeV/nucleon, 17:2181 (R;FR;In French) 
OMEGA-784 RESONANCES 
See OMEGA-783 MESONS 
ON-LINE COMPUTERS 
See COMPUTERS 
ONCOGENES 
Oncogene amplification detected by in situ hybridization in radi- 
ation induced rat skin tumors, 17:1873 (R;US) 
The oncogenic action of ionizing radiation on rat skin: Progress 
report, May 1, 1991—April 30, 1992, 17:1874 (R;US) 
ONE-NUCLEON TRANSFER REACTIONS 


Transfer of nucleons between heavy nuclei at large distances, 
17:2144 (R;FR) 


ONIONS 
Study of the techno-economic feasibilities of potato and onion ir- 
radiation in Syria, 17:412 (R;SY;In English, Arabic) 
OPEN PLASMA DEVICES 
See also MAGNETIC MIRRORS 
Numerical simulation of ion-cyclotron heating on a small additive 
in open magnetic trap, 17:2478 (R;UA;In Russian) 
OPERATING COST 
Staff management of security personnel at Martin Marietta En- 
ergy Systems, Inc., Portsmouth Gaseous Diffusion Plant, 
17:391 (R;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL ANTIPODES 
See ENANTIOMORPHS 
OPTICAL FIBERS 
High frequency response of fiber current sensors with noncircu- 
lar and noncentered coils, 17:1646 (R;US) 
Support of the NATO Effects Task Group by Los Alamos Na- 
tional Laboratory, 17:1154 (R;US) 
OPTICAL MODELS 
Tne use of dispersion relations to construct unified nucleon opti- 
cal potentials, 17:2218 (RA;XA) 
ORANGES 
Gamma radiation on conservation of orange concentrated juice. 
|. Physical and chemistry characteristics, 17:1864 (I;BR;In 
Portuguese) 
Gamma radiation on conservation of orange concentrated juice. 
li. Sensory characteristics, 17:1863 (1;BR;in Portuguese) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AROMATICS 
ESTERS 
HYDROCARBONS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
TERPENES 
Determination of ideal-gas enthalpies of formation for key com- 
pounds: The 1989 project results, 17:1354 (R;US) 
Development and application of photosensitive device systems 
to studies of biological and organic materials: Second year 
progress report, January 1, 1991—December 31, 1991, 
17:1149 (R;US) 
[Thermophysical properties of materials]: Final report, 17:1146 
(R;US) 
ORGANIC ION EXCHANGERS 
Identification of resin degradation product, 17:258 (R;IN) 
ORGANIC POLYMERS 
See also COPOLYMERS 
POLYOLEFINS 
RESINS 
RUBBERS 
[Hadamard Raman imaging]: Progress report, September 1, 
1990—August 1, 1991, 17:1643 (R;US) 
ORGANIC SILICON COMPOUNDS 
See also SILANES 
Exploring novel silicon-containing polymers—From preceramic 
polymers to conducting polymers with nonlinear optical prop- 
erties, 17:1130 (R;US) 
ORGANIC SOLVENTS 
[lonization in liquids]: Progress report, [November 1, 1990— 
October 31, 1991], 17:1890 (R;US) 
ORGANIC SULFUR COMPOUNDS 
See also PHENOTHIAZINES 
An '5N NMR method for the characterization of organic sulfur in 
coal and coal products via iminosulfurane formation, 17:52 
(R;US) 
ORGANIC WASTES 
Bioremediation at Great Plains Gasification Plant, 17:56 (RA;US) 
ORGANIZATION ECONOMIC CO-OPERATION AND DEVELOP- 
MENT 
See OECD 
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Annual hydrologic data summary for the White Oak Creek Wa- 
tershed: Water Year 1990 (October 1989-September 1990), 
17:1789 (R;US) 

Guide to Groundwater Well Locations and Information at Oak 
Ridge National Laboratory, 17:1791 (R;US) 

Oak Ridge National Laboratory Review: Volume 24, No. 1, 
1991, 17:2331 (R;US) 

Overview of tumulus design, construction, and operating experi- 
ence, 17:274 (R;US) 

Surface radiological investigations of Trench 6 and low-level 
waste Line Leak Site 7.4b at the Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 17:315 (R;US) 

ORNL RESEARCH REACTOR 

See ORR REACTOR 

ORR REACTOR 

The Whole-Core LEU U3Siz-Al Fuel Demonstration in the 30- 

MW Oak Ridge Research Reactor, 17:728 (R;US) 
OSCILLATIONS 

See also SAWTOOTH OSCILLATIONS 

On the adiabatic invariants of Hamiltonian systems, 17:2342 
(R;XA) 

OSCILLATIONS (PLASMA) 

See PLASMA WAVES 

OSCILLOGRAPHS 

Reference aid: The co-inventors’ network of V.V. Borisov for 

fast oscilloscope technology, 17:1385 (R;US) 
OSMIUM 
The catalytic decomposition of aqueous solutions of formic acid 
by the platinum metals, 4, 17:1357 (R;US) 
OSWESO NUCLEAR POWER PLANT 
See NINE MILE POINT-2 REACTOR 
OUTAGES 

Allowable outage times (AOTs) and surveillance test intervals 
(STis) reevaluation by PRA procedures, 17:583 (RA;XA) 

The use of probabilistic safety analysis methods for planning the 
maintenance and testing unavailabilities of essential plant at 
Heysham 2 AGR power station, 17:587 (RA;XA) 

OUTPUT 
See PRODUCTION 
OXALALDEHYDE 
See GLYOXAL 
OXETANE 
See ETHERS 
OXIDES 
See also ALUMINIUM OXIDES 
ARSENIC OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
HAFNIUM OXIDES 
INDIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
MAGNESIUM OXIDES 
MOLYBDENUM OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
POTASSIUM OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 


A study of catalysts and mechanism in synthesis reactions 
Progress report. January 1991—December 1991, 17:1248 
(R:US) 

Method for soil removal from radioactive metal waste surface, 
17:310 (R;US) 

OXIRANS 
See EPOXIDES 
OXYGEN 

A miniature inexpensive, oxygen sensing element: Final techni- 
cal report, 17:1651 (R:US) 

Atomic spectroscopy with laser and synchrotron radiation, 
17:1944 (R:US) 

Photoassisted oxidation of oil films on water: Progress report, 
January 1991—December 1991, 17:205 (R;US) 

Pilot experiments on the incineration of waste with pure oxygen, 
17:995 (R:DE;in German) 

OXYGEN 16 

Parity and isospin nonconservation in '®O investigated via 
'5N(p-vector,a)'*C resonance, 17:2194 (R;XA) 

Stopping powers of gases for heavy ions (O, Ar, Kr, Xe) at inter- 
mediate energy (20-100 MeV/u). Vanishing of the gas-solid 
effect, 17:2146 (R:FR) 

OXYGEN 16 REACTIONS 

Estimation of the sizes of hot nuclear systems from particie- 
particle large angle kinematical correlations, 17:2158 (R:FR) 

J/¥ production in p-p, p-nucleus and nucleus-nucleus collisions, 
17:1962 (R;FR) 

Low bass resonances (p, w, d) in S-U and O-U interactions at 
200 GeV/nucleon, 17:2181 (R:FR:in French) 

Onset of multifragmentation in the O+AgBr system, 17:2159 
(R;FR) 

Production of neutral pions below the nucleon-nucleon thresh- 
old in the reactions *4Mg('®O,7°)X and *4*Mg(*He,7°)X, 
17:2157 (R;DE;In German) 

Study of the angular momentum distribution of compound nuclei 
obtained from fusion reactions close to the Coulomb barrier, 
17:2171 (R:FR;In French) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGENASES 

Stereospecificity and physiology of co-oxidative production of 

chemicals by methanotrophic bacteria, 17:1809 (R;US) 
OXYHALIDES 

Intercalation of bismuth oxyhalide laminated crystals by mean 

energy K* ion beams, 17:2309 (IA;SU;In Russian) 
OZONE 

Future aircraft and potential effects on stratospheric ozone and 
climate, 17:1719 (R;US) 

1,2-ETHANEDIAL 

See GLYOXAL 

1,2-ETHANEDIOL 

See GLYCOLS 


P 


P CODES 
The new definitive map of White Oak Lake, 17:1790 (R;US) 
P INVARIANCE 
On spontaneous parity breaking in three-dimensional gauge- 
Higgs systems, 17:2110 (R;DK) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 
PACKAGING 
Directory of certificates of compliance for radioactive materials 
packages: Certificates of compliance: Volume 2, Revision 14, 
17:266 (R;US) 
Directory of certificates of compliance for radioactive materials 
packages: Report of NRC approved packages: Volume 1, 
Revision 14, 17:265 (R;US) 
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Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1991 edition, 17:1378 (R:XA) 

PADUCAH PLANT 

Assessment and interpretation of cross- and down-hole seismo- 
grams at the Paducah Gaseous Diffusion Plant: Gaseous 
Diffusion Plant Safety Analysis Report Upgrade Program, 
17:380 (R:US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIRING INTERACTIONS 

Applications of the EPR effect in the particle physics correlated 
decays of kaon and b-meson pairs with CP violation, 17:2399 
(R:IL) 

PAKISTAN 

Agreement of 10 September 1991 between the International 
Atomic Energy Agency and the Government of the Islamic 
Republic of Pakistan for the application of safeguards in con- 
nection with the supply of a miniature neutron source reactor 
from the People’s Republic of China, 17:401 (R;XA) 

PALIMPINON GEOTHERMAL FIELD 

Optimizing reinjection strategy at Palinpinon, Philippines based 

on chloride data, 17:521 (RA:US) 
PALLADIUM 

A study of catalysts and mechanism in synthesis reactions: 
Progress report, January 1991—December 1991, 17:1248 
(R;US) 

The catalytic decomposition of aqueous solutions of formic acid 
by the platinum metals, 4, 17:1357 (R:US) 

PAPER 

Analysis of surface energy and pressure of liquid in porous ma- 
terials, 17:989 (R;Fl) 

Gas fired IR-drying of paper: Final report, 17:976 (R:Fl;In Finnish) 

Proof of concept test and evaluation, Lasentec refining sensor: 
Annual progress report, September 30, 1989-September 30, 
1990, 17:1144 (R;US) 

Proof of concept test and evaluation, Lasentec refining sensor: 
Progress report, October 1, 1990—April 30, 1991, 17:1143 
(R:US) 

PAPER INDUSTRY 

A calculation method for energy costs of pulp and paper prod- 
ucts, 17:834 (R:Fl:in Finnish) 

A methodology for modelling and coordination of industrial pro- 
duction and energy complexes, Part 1: A methodology for 
quantitative and qualitative modelling and simulation of indus- 
trial production and energy complexes, 17:828 (R;Fl) 

Application of the PINCH technology at Metsae-Serlas Savon 
Sellu pulp mill, 17:979 (R;Fl;in Finnish) 

Development and demonstration of the use of modular thermo- 
mechanical pulpmill simulation models to develop energy 
reduction strategies: Report one, 17:970 (R;US) 

Development of measurement analytics and retention control in 
the paper machine wet end: PAMIRE-project, 17:975 (R;Fl:In 
Finnish) 

Gas fired IR-drying of paper: Final report, 17:976 (R;Fl;In Finnish) 

Improvement of the controllability of mechanical pulping pro- 
cesses by applying advanced control systems and pulp 
quality meters, 17:981 (R;Fl;in Finnish) 

Measurements of reflection, transmission and emission with FT- 
IR spectrometer, 17:990 (R;Fl) 

Optical properties of wet paper and simulation of the effect of 
autoprofiling on gas-fired IR drying, 17:993 (R;Fl) 

Raina-seminar 1989: Energy efficient paper production, 17:973 
(R;Fl;in Finnish) 

Raina-seminar 1990: Energy efficient paper production, 17:974 
(R;Fl;in Finnish) 

Reflection and transmission measurements with an integrating 
sphere and an FT-IR spectrometer, 17:991 (R;Fl) 

PARALLEL PROCESSING 

A prototype functional language implementation for hierarchical- 
memory architectures, 17:2615 (R;US) 

Parallel computing works, 17:2589 (R;US) 

PARAMAGNETIC RESONANCE (NUCLEAR) 

See NUCLEAR MAGNETIC RESONANCE 


PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 
A boundary value problem for third-order linear special differen- 
tial equations of mixed-composite type, 17:2341 (R:XA) 
PARTICLE BOOSTERS 
10 Hz resonant LEB magnet power supply system current regu- 
lation design, 17:1572 (R;US) 
Error analysis of acceleration control loops of a synchrotron, 
17:1479 (R:US) 
LEB tuner made out of titanium alloy, 17:1571 (R:US) 
New design concepts for ferrite-tuned low-energy-booster cavi- 
ties, 17:1568 (R;US) 
PARTICLE IDENTIFICATION 
Construction of a highly segmented high-resolution TOF sys- 
tem, 17:1535 (RA:US) 
Production of and studies with secondary radioactive ion beams 
at Lise, 17:1624 (R;FR) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
Anisotropy of the pion emission in relativistic nucleus-nucleus 
collisions, 17:2135 (R;FR) 
Electroweak physics from e+e- annihilation into hadrons: 
present and future, 17:2019 (R;FR) 
Pion-baryon correlations in nucleus-nucleus collisions between 
400 and 800 MeV per nucleon, 17:2134 (R;FR) 
Rate and spectrum of n — 2°, 17:1981 (R;FR) 
PARTICLE STRUCTURE 
Masses, magnetic moments, QCD and proton spin structure, 
17:2073 (R;IL) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICULATES 
AC electro-coagulation process for removing particulates and 
metal ions from wastewaters, 17:61 (RA;US) 
PARTON MODEL 
Heavy quark production in parton model and in QCD, 17:2033 
(R;DE) 
Parametrization of parton distributions in the photon, 17:2035 
(R;DE) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PEAT 
An application of infra-red spectroscopy for peat investigations 
and especially for anticipation of peat self-ignition, 17:81 
(R;Fl;In Finnish) 
Fluegas condensation of domestic fuels, 17:63 (R;Fl;In Finnish) 
Increasing the production efficiency using production control 
and simulation, 17:70 (R;Fl;In Finnish) 
Modelling of gasification in a fluidized bed, 17:44 (R;SE) 
Pressurized fluidized bed combustion and combined cycle 
power processes: Summarizing report of the Liekki project 4- 
1a, 17:88 (R;Fl;In Finnish) 
Rains in the drying process of milled peat, 17:12 (R;Fl;in Finnish) 
The combustion of peat and coal in batch type pressurized flu- 
idized bed reactor: Summarizing report of the Liekki project 
2-7 1988-91, 17:87 (R;Fl;In Finnish) 
PEBBLE BED REACTORS 
Design propositions for top reflectors in high temperature gas 
cooled reactors of medium size, based on the HTR-500, 
17:647 (R;DE;in German) 
PELLET INJECTION 
Progress to long pulse operation in Tore Supra, 17:2521 (RA;FR) 
Repetitive, small-bore two-stage light gas gun, 17:2512 (R;US) 
PELLETS (FUEL) 
See FUEL PELLETS 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
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PERFORMANCE 
Audit of the cost effectiveness of contracting for headquarters 
support services, 17:2562 (R;US) 
RESFEN: A residential fenestration performance design tool, 
17:947 (R;US) 
The new quality philosophy and management's role, 17:2581 
(R;US) 
PERMEABILITY COEFFICIENT (FLUID MECHANICS) 
See HYDRAULIC CONDUCTIVITY 


PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 


PERSONNEL 
See also CONTRACTOR PERSONNEL 
MILITARY PERSONNEL 
REACTOR OPERATORS 
SECURITY PERSONNEL 
Analysis of replies to an IAEA questionnaire on procedures for 
accreditation of training programmes and for authorization 
and licensing of nuclear power plant operations personnel, 
17:597 (R;XA) 
Inspection of surveillance equipment and activities at DOE Field 
Office, Richland, 17:390 (R;US) 

Personnel protection operation investigation: Cask insert radia- 
tion incident N-Reactor fuel, 221-U canyon, 17:367 (R;US) 
Radiation exposure investigation: Purex sampler incident June 

18, 1968, 202-A building, 17:368 (R;US) 
Situational simulations in interactive video, 17:801 (R;US) 
Summary of fire protection programs of the United States De- 
partment of Energy: Calendar year 1990, 17:369 (R;US) 


PETROLEUM 

A comparative techno-economic analysis of coprocessing, di- 
rect coal liquefaction and resid upgrading, 17:21 (RA;US) 

A national policy of energy independence: Coal, alternate fuels 
and America’s security, 17:201 (RA;US) 

Applying a novel steam-CO,2 combination process in heavy oil 
and tar sands, 17:136 (IA;NO) 

Management of petroleum underground storage tanks at the 
Hanford Site, 17:207 (R;US) 

Mapping a 3-D conductivity anomaly using a vertical electric 
source: Field results, 17:108 (R;US) 

Petroleum marketing monthly, October 1991, 17:881 (R;US) 

Site geotechnical considerations for expansion of the Strategic 
Petroleum Reserve (SPR) to one billion barrels, 17:109 (R;US) 

Supporting technology for enhanced oil recovery: Sixth amend- 
ment and extension to Annex IV enhanced oil recovery 
thermal processes, 17:110 (R;US) 

World oil price and how it relates to future coal mine develop- 
ment, 17:202 (RA;US) 


PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 
See also OIL FIELDS 
Characterization of facies and permeability patterns in carbon- 
ate reservoirs based on outcrop analogs: Quarterly report, 
January 1991—March 1991, 17:102 (R;US) 
US crude oil, natural gas, and natural gas liquids reserves: 
1990 annual report, 17:880 (R;US) 


PETROLEUM PRODUCTS 
See also FUEL OILS 
GASOLINE 
KEROSENE 
Monthly energy review, October 1991, 17:911 (R;US) 
Petroleum marketing monthly, October 1991, 17:881 (R;US) 
Winter fuels report, week ending October 11, 1991 (Contains 
glossary), 17:884, (R;US) 
Winter fuels report, week ending October 18, 1991 (CONTAINS 
GLOSSARY), 17:885 (R;US) 
Winter fuels report, week ending October 25, 1991, 17:204 (R;US) 
Winter fuels report, week ending October 4, 1991, 17:883 (R;US) 
Winter fuels report, week ending September 27, 1991, 17:203 
(R;US) 


PETROLEUM REFINERIES 

Precipitation quality at Mongstad, summer 1990, 

(R:NO;In Norwegian) 
PETROLEUM RESIDUES 

A comparative techno-economic analysis of coprocessing, di- 
rect coal liquefaction and resid upgrading, 17:21 (RA;US) 

Inhibition of retrogressive reactions in coal/petroleum co- 
processing: Quarterly technical progress report, March 1, 
1991—June 30, 1991, 17:28 (R;US) 

PETTEN HIGH FLUX REACTOR 

See HFR REACTOR 

PH VALUE 

Assessment of uncertainties in measurement of pH in hostile 
environments characteristic of nuclear repositories, 17:1657 
(R;US) 

PHANTOMS 

Improving in vivo calibration phantoms, 17:2267 (R;US) 

PNL In Vivo Phantom Library Calibration Program, 17:2266 
(R;US) 

PHARMACEUTICALS 

See DRUGS 

PHASE SHIFT 
The Aharonov-Bohm effect as a particle accelerator, 17:2396 
(R;AU) 
PHASE SPACE 
Beam phase space and emittance, 17:1496 (R;FR) 
PHASE TRANSFORMATIONS 
See also CRYSTAL-PHASE TRANSFORMATIONS 
SOLIDIFICATION 
Multifractal properties of diffusion-limited aggregates and ran- 
dom multiplicative processes, 17:2294 (R;XA) 
PHENOLS 
Bioremediation at Great Plains Gasification Plant, 17:56 (RA;US) 
PHENOTHIAZINES 

Charge separation in photoredox reactions: Progress report, 

July 1990—October 1991, 17:1359 (R;US) 
PHENYL ETHER 
Steam pretreatment for coal liquefaction: Second quarterly re- 
port, 1 January 1991-31 March 1991, 17:35 (R;US) 
PHENYLAMINE 
See ANILINE 
PHI-1019 RESONANCES 
See PHI-1020 MESONS 
PHI-1020 MESONS 
Low bass resonances (p, w, ¢) in S-U and O-U interactions at 
200 GeV/nucleon, 17:2181 (R;FR;In French) 
PHILIPPINES 
The future of coal in Southeast Asia, 17:96 (RA;US) 
PHOSPHATES 

See also TITANIUM PHOSPHATES 

Investigation of strain birefringence and wavefront distortion in 
001 plates of KD2PO,, 17:1162 (R;US) 

Natural radioactivity in samples of phosphates, industrial gyp- 
sum and surface soils, 17:1734 (|;BR;ln Portuguese) 

PHOSPHINIC ACIDS 
Destruction of complexants used in groundwater decontamina- 
tion, 17:356 (R;US) 
PHOSPHORIC ACID 
Meeting on 200 area problems, 17:304 (R;US) 
PHOTOCATHODES 

A gas filled uv-photon detector with a Cs! photocathode for the 
detection of Xe light, 17:1639 (R;IL) 

Realisation of a ultra-high vacuum system and technique devel- 
opment of microscopical emitters preparation in silicium. First 
measurements of field emission current and field photoemis- 
sion, 17:1500 (R;FR;In French) 

PHOTOCHEMICAL ENERGY STORAGE 

Energy capture and use in plants and bacteria: [Final] progress 

report, 17:1819 (R;US) 
PHOTOCHEMISTRY 

Redox reaction in photochemical and ionizing irradiation sys- 
tems, 17:1368 (I;IL;in Hebrew) 

University of Notre Dame Radiation Laboratory quarterly report, 
July 1-September 30, 1991, 17:1363 (R;US) 
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PHOTODETECTORS 
Experimental study of photon fast detector with a cathodic 
lecture in check pattern for annular focusing Cherenkov coun- 
ters, 17:1592 (R;FR;In French) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELASTICITY 
Photoelastic stress analysis on a Phoenix 7.9-meter blade, 
17:550 (R;US) 
PHOTOELECTRIC EFFECT 
X-ray attenuation coefficients and photoelectric cross sections of 
Cu and Fe for the range 3 KeV to 29 KeV, 17:2258 (RA;XA) 
X-ray attenuation coefficients and photoelectric cross sections of 
Sn for the energy range 3.3 KeV to 29.1 KeV, 17:2257 (RA;XA) 
PHOTOEMISSION 
Realisation of a ultra-high vacuum system and technique devel- 
opment of microscopical emitters preparation in silicium. First 
measurements of field emission current and field photoemis- 
sion, 17:1500 (R;FR;In French) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOELECTRIC EFFECT 
PHOTON BEAMS 
Diagnostic phosphors for photon beams at the ALS and APS, 
17:1515 (R;US) 
PHOTON-ELECTRON INTERACTIONS 
Measuring W photon couplings in a 500 GeV ete- collider, 
17:2023 (R;US) 
Parametrization of parton distributions in the photon, 17:2035 
(R;DE) 
Some topics in ep scattering at HERA. Pt. 2. Parton distributions 
in the photon, 17:2031 (R;DE) 
PHOTON-MOLECULE COLLISIONS 
Part 1: Kinetic energy dependencies of selected ion-molecule 
reactions; Part 2: Photochemistry of (FSO3)2, FSO3, and 
FNO, 17:1352 (R;US) 
PHOTON-NEUTRINO INTERACTIONS 
Electromagnetic interactions and chirality flip of neutrinos in a 
thermal background, 17:2060 (R;DK) 
PHOTON-PHOTON INTERACTIONS 
Measuring W photon couplings in a 500 GeV e*e~ collider, 
17:2023 (R;US) 
PHOTON-PROTON INTERACTIONS 
A parametrization of o+(-*p) above the resonance region for Q? 
> 0, 17:2034 (R;DE) 
PHOTONUCLEAR REACTIONS 
i-asymmetry of the ®Li nucleus disintegration into He and °H 
by linear polarized photons, 17:2154 (R;UA;In Russian) 
Photopion cross-sections and mass 14 structures, 17:2251 
(R;AU) 
PHOTOVOLTAIC CONVERSION 
Photovoltaic fundamentals, 17:480 (R;US) 
PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
41st Annual convention of the Austrian physical society, 
September 23rd to 27th 1991 in Graz, Austria, 17:2574 
(l;AT;In German, English) 
Activity report of the theoretical Physics Service. June 1988 to 
May 1989, 17:2333 (R;FR;In French) 
Using C++ as a scientific programming language, 17:2610 (R;US) 
PHYTOPLANKTON 
Biological effects data: Fluoride and sulfur dioxide: Final report, 
1 November 1973-30 April 1975, 17:1891 (R;US) 
Composition of phytoplankton communities and their contribu- 
tion to secondary productivity in Carolina Bays on the 
Savannah River Plant: Year three report, 17:1776 (R;US) 
Simulation of the carbon cycle in the ocean: Annual technical 
progress report, 1990-1991, 17:1774 (R;US) 
PI-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 


PILOT PLANTS 

See also WIPP 

Advanced Coal Conversion Process Demonstration [Project]: 
Technical progress report, July 13, 1990—March 31, 1991, 
17:8 (R;US) 

PINS (FUEL) 
See FUEL PINS 
PION BEAMS 

Nucleon and meson beams of the JINR phasotron for funda- 
mental and applied investigations, 17:1547 (R;SU;In Russian) 

Warm liquid calorimetry: preliminary results from E-795, 
17:1628 (R;FR) 

PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 

Neutron induced pion production on C, Al, Cu, and W at neutron 

energies of 200-600 MeV, 17:2007 (R;US) 
PIONS MINUS 

Cumulative production of 7—-mesons in z~— C interactions at 40 

GeV/c, 17:2152 (R;SU;In Russian) 
PIONS NEUTRAL 

Search for a resonant structure in inclusive Cu (p,.7*O) reac- 

tions between 300 and 400 MeV, 17:1980 (R;FR) 
PIONS PLUS 

Photopion cross-sections and mass 14 structures, 17:2251 

(R;AU) 
PIPELINES 

Capacity and life og gas transportation systems: NPD views, 
17:216 (IA;NO) 

Complex preparation of the construction of large heat feeders 
and experience therein, 17:719 (IA;CS;In Czech) 

Gaz de France’s experience in the construction of a pipeline 
over the mountains, 17:217 (IA;NO) 

PIPES 

See also DRILL PIPES 

Verification of piping response calculations of SMACS code with 
data from seismic testing of an in-plant piping system, 17:795 
(R;US) 

PISTONS 

CNC grinding of valve housing piston holes: 

17:1379 (R;US) 
PITUITARY GLAND 

Evaluation of adenohypophyseal reserve in patients carrier of 
hypophyseal adenoma treated by trans-sphenoidal surgery, 
17:1830 (1;BR;in Portuguese) 

PIXE ANALYSIS 

Calibration of the PIXE method by means of thick standards, 
17:1215 (IA;CS;In Czech) 

Examination of the composition of water from oil wells by the 
PIXE and XRF methods, 17:1235 (IA;CS;in Czech) 

PLACERS 

Relation between natural radioactivity in sediment and potential 
heavy mineral enrichment on the Washington continental 
shelf, 17:1911 (R;US) 

PLANT GROWTH REGULATORS 

Molecular analysis of ethylene-insensitive mutants in arabidop- 

sis: Progress report, 17:1813 (R;US) 
PLANT STEMS 

Global models for the biomechanics of green plants: 2, 17:2344 
(R;XA) 

Global models for the biomechanics of green plants: 3, 17:2345 
(R;XA) 

PLANTS 

See also TREES 

1989 vegetation studies at Yucca Mountain, Nye County, 
Nevada, 17:1758 (R;US) 

Surface radiological investigations of Trench 6 and low-level 
waste Line Leak Site 7.4b at the Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 17:315 (R;US) 

Variability of surface fluxes over a heterogeneous semi-arid 
grassland, 17:2598 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


Final report, 
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PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
QUIESCENT PLASMA 
RELATIVISTIC PLASMA 
First results from the JET Time of Flight Neutral Particle Anal- 
yser, 17:2477 (R;GB) 
ITER poloidal field system (International Thermonuclear Experi- 
mental Reactor.), 17:2530 (1;XA) 
Plasma Physics Network Newsletter. No. 3, 17:2428 (I;XA) 
Piasma Physics Network Newsletter. No. 4, 17:2429 (|;XA) 
Relativistic Langmuir waves generated by ultra-short pulse 
lasers, 17:1501 (R;GB) 
Some discussion on the acceleration mechanism of particles in 
the type-| plasma comet, 17:1917 (R;XA) 
The structure of MFD shock waves in a model of plasma, 
17:2421 (R:XA) 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA CONFINEMENT 
See also H-MODE PLASMA CONFINEMENT 
INERTIAL CONFINEMENT 
Achieving improved ohmic confinement via impurity injection, 
17:2449 (RA;DE) 
Analysis of fast wave current drive in reactor scale tokamaks 
through Hamiltonian theory, 17:2416 (RA;FR) 
Flow shear suppression of turbulence using externally driven ion 
Bernstein and Alfven waves, 17:2490 (R;US) 
Thermodynamic theory of transport in magnetized plasmas, 
17:2412 (R;FR) 
PLASMA DENSITY 
Plasma Physics and Controlled Nuclear Fusion Research, 
17:2415 (R:FR) 
The interpretation of reflectometry measurements of plasma 
fluctuations, 17:2489 (R;US) 
PLASMA DIAGNOSTICS 
Beam and viewing dump positioning inside TFTR for CTS 
alpha-particle diagnostics: [Progress report], 17:2409 (R;US) 
Proposal of experimental study on particle diffusion in superfi- 
cially confined plasma by magnetic mutti-dipole fields, 
17:2431 (R;BR;in Portuguese) 
PLASMA DISRUPTION 
Experimental simulation and analysis of off-normal heat loads 
accompanying plasma disruptions, 17:2518 (R;NL) 
ITER poloidal field system (International Thermonuclear Experi- 
mental Reactor.), 17:2530 (1;XA) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
Laser field effects on the collective inverse Bremsstrahiung pro- 
cess, 17:2422 (R;XA) 
PLASMA IMPURITIES 
Description and use of the SOS Plabord code, 17:2413 (R;FR;In 
French) 
PLASMA INSTABILITY 
Impurity effects on n-mode stability and transport, 17:2403 (R;SE) 
Studies on waves and turbulence in natural plasmas and in lab- 
oratory plasmas, 17:2432 (R;BR;In Portuguese) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 
D.C.-arc plasma generator for nonequilibrium plasmachemical 
processes, 17:1963 (R;CS) 
PLASMA SIMULATION 
Description and use of the SOS Plabord code, 17:2413 (R;FR;In 
French) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 


Analysis of fast wave current drive in reactor scale tokamaks 
through Hamiltonian theory. 17:2416 (RA:FR) 
Current drive using lower hybrid and fast magnetosonic waves 
in large tokamaks, 17:2414 (R:FR) 
Finite 6 and nonlocal calculation of collisionless and dissipative 
drift instabilities: Annual performance report for a program of 
FRC theory research, 17:2407 (R:US) 
Plasma Physics and Controlled Nuclear Fusion Research, 
17:2415 (R:FR) 
Studies on waves and turbulence in natural plasmas and in lab- 
oratory plasmas. 17:2432 (R:BR:In Portuguese) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
A new type of large area scintillation detector with position-, 
energy- and time-of-flight determination, 17:1590 (R;DE) 
PLATES 
A differential equation of the transverse motion of an isotropic 
sandwich plate, 17:2382 (R:XA) 
An investigation of crack-tip stress field criteria of predicting 
cleavage-crack initiation, 17:727 (R;US) 
Pattern formation in concentrically loaded square plates, 
17:2292 (R;XA) 
Penetration analysis of HY100 steel plate, 17:1664 (R:US) 
PLATINUM 
A study of catalysts and mechanism in synthesis reactions: 
Progress report, January 1991—December 1991, 17:1248 
(R;US) 
Modification of titanium oxide membranes by Pt electrodeposi- 
tion, 17:1113 (1;BR;In Spanish) 
Phase formation in the Pt/InP thin film system, 17:1078 (R;US) 
The catalytic decomposition of aqueous solutions of formic acid 
by the platinum metals, 4, 17:1357 (R;US) 
PLATINUM 186 
Structure of low spin states in '®°ir, 17:2172 (R;FR) 
PLATINUM ALLOYS 
On the causes of compositional order in the Ni-Pt;;_.) alloys, 
17:2276 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUTONIUM 
Addressing mixed waste in plutonium processing, 17:311 (R;US) 
Evaluation of different solvent extraction methods for removing 
actinides from high acid waste streams, 17:312 (R;US) 
Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 17:296 (R;FR) 
PLUTONIUM 238 
CHAIN.238DJ: A computer code for calculating 2°°Pu produc- 
tion, quality, and impurity levels in the 2°’Np transmutation 
chain, 17:2621 (R;US) 
PLUTONIUM 239 
Geochemistry of 2°°Pu, Te and 1291, 17:1744 (IA;AU) 
Mass 68 and 69 isotopes identified in thermal fission of?9° Pu and 
the 6 decay half-lives of ®°Co, ®®Co and ®®Fe, 17:2167 (R;FR) 
Portable gamma-ray holdup and attributes measurements of 
high- and variable-burnup plutonium, 17:256 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
Evaluation of Pu isotopic composition of gamma-ray spectrome- 
try measurements on PERLA samples, 17:1173 (R;NL) 
Plutonium isotopic analysis system for plutonium samples en- 
riched in 2°°Pu in EP 60/61 and fuel-clad containers: Volume 
1, Users manual, 17:398 (R;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CHARGE 
Huygens principle and the moving charge field: Point charge, 
17:2105 (R;SU;In Russian) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
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POLAND 
Cutting carbon dioxide emissions from Poland and the United 
Kingdom. 17:848 (R:SE) 
POLARIZABILITY 
Polarizability corrections in stimulated Raman propagation, 
17:1967 (R:US) 
POLLUTANTS 
The design, results and future development of the National En- 
ergy Strategy Environmental Analysis Model (NESEAM), 
17:836 (R:US) 
POLLUTION ABATEMENT 
Many dimensioned energy system for new apartment buildings: 
Homes suitable for the elderly. Final report, 17:490 (1;DK;In 
Danish) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
Standard method for toxic PCB congener analysis, 17:1165 
(R;US) 
POLLUTION REGULATIONS 
Environment and energy in Scandinavia: Energy scenarios for 
the year 2010, 17:845 (l:NO;In Swedish, Norwegian, Danish) 
Facility effluent monitoring plan determinations for the 300 Area 
facilities: Environmental assurance, 17:742 (R;US) 
Facility effluent monitoring plan determinations for the 400 Area 
facilities: Environmental assurance, 17:743 (R;US) 
Regulatory compliance analysis for the closure of single-shell 
tanks: Revision 1, 17:345 (R;US) 
POLLUTION SOURCES 
The design, results and future development of the National En- 
ergy Strategy Environmental Analysis Model (NESEAM), 
17:836 (R;US) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYATOMIC MOLECULES 
Ab initio calculations on collisions of low energy electrons with 
polyatomic molecules, 17:1970 (R:US) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Base sequence effects on interactions of aromatic mutagens 
with DNA: Progress report, March 1, 1991—August 31, 1991, 
17:1817 (R;US) 
Control measurements of PAH in air near Norwegian aluminium 
smelters during winter 1991, 17:1706 (R;NO;In Norwegian) 
POLYMERS 
See also ORGANIC POLYMERS 
Exploring novel silicon-containing polymers—From preceramic 
polymers to conducting polymers with nonlinear optical prop- 
erties, 17:1130 (R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 
High-temperature gel permeation chromatography of poly- 
olefins, 17:1238 (R;US) 
POLYSACCHARIDES 
Gelled polymer systems for permeability modification in 
petroleum reservoirs: Final report, 17:115 (R;US) 
Use of chitosan beads to remove heavy metals from wastewa- 
ter, 17:1796 (RA;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POPULATION DENSITY 
The Great Basin Canada goose in southcentral Washington: A 
40-year nesting history, 17:1808 (R;US) 


POPULATION DYNAMICS 

Hood River Production Master Plan, 17:465 (R:US) 

Potential effects of maternal contribution on egg and larva popu- 
lation dynamics of striped bass: Integrated individual-based 
model and directed field sampling, 17:1824 (R;US) 

PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 

Irreversible adsorption and dispersion effects in propagation of 
thin slugs of chemicals, 17:169 (IA;NO) 

Micromechanical studies of partially saturated porous media, 
17:1914 (R;US) 

PORPHYRINS 

See also CHLOROPHYLL 

Enhancing solar photocatalytic detoxification by adsorption of 
porphyrins onto TiO2z, 17:486 (R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Environmental site description for a Uranium Atomic Vapor 
Laser Isotope Separation (U-AVLIS) production plant at the 
Portsmouth Gaseous Diffusion Plant site, 17:362 (R;US) 

Staff management of security personnel at Martin Marietta En- 
ergy Systems, Inc., Portsmouth Gaseous Diffusion Plant, 
17:391 (R;US) 

PORTUGAL 

Decree Law No. 38/90 of 8 November 1990 providing for envi- 
ronmental impact assessments, 17:403 (1;PT;In Portuguese) 

Decree-Law No. 375/90 of 10 November 1990 designating the 
competent national authority for the physical protection of nu- 
clear material, 17:402 (I;PT;In Portuguese) 

Decree-Law No. 376/90 giving ENU the statute of a limited com- 
pany, 17:2629 (I;PT;In Portuguese) 

POSITION (OPTICAL) 

See COORDINATES 
POSITION (RADIO) 

See COORDINATES 
POSITION SENSITIVE DETECTORS 

A new type of large area scintillation detector with position-, 

energy- and time-of-flight determination, 17:1590 (R;DE) 
POSITIVE IONS 
See CATIONS 
POSITRON BEAMS 
Warm liquid calorimetry: 
17:1628 (R;FR) 
POSITRONS 
Positron annihilation near fractal surfaces, 17:1954 (R;XA) 
POSTULATED PARTICLES 
See also GLUONS 
HIGGS BOSONS 
MAGNETIC MONOPOLES 
QUARKS 
TACHYONS 
TOP PARTICLES 

Constraints on masses and coupling constants of hypothetical 

bosons from ge-2 and g,,-2, 17:2042 (R;XA) 
POTASSIUM 40 

Relation between natural radioactivity in sediment and potential 
heavy mineral enrichment on the Washington continental 
shelf, 17:1911 (R;US) 

POTASSIUM BROMIDES 
Thermoluminescence in KBr:D electron irradiated at room tem- 
perature, 17:1956 (R;XA) 
POTASSIUM COMPOUNDS 
See also POTASSIUM BROMIDES 
POTASSIUM OXIDES 
POTASSIUM PERCHLORATES 

Investigation of strain birefringence and wavefront distortion in 

001 plates of KD2PO,, 17:1162 (R;US) 
POTASSIUM OXIDES 

Fundamental studies of catalytic gasification: Qluarterly report, 
January 1, 1991—March 31, 1991, 17:40 (R;US) 

Fundamental studies of catalytic gasification: Quarterly report, 
April 1, 1991—June 30, 1991, 17:41 (R;US) 


preliminary results from E-795, 
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Fundamental studies of catalytic gasification: Summary report 
on single metal oxide and binary oxide catalysts, their perfor- 
mance in steam gasification and reaction mechanisms. 
1985-1990, 17:39 (R;US) 


POTASSIUM PERCHLORATES 
Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and TVKCIO, pyrotechnic blends, 17:1668 (R;US) 


POTATO TUBERS 
See POTATOES 


POTATOES 

Detected gamma radiation effects on Ipomoea batatas (L.Lam.), 
17:1878 (|;BR) 

Study of the techno-economic feasibilities of potato and onion ir- 
radiation in Syria, 17:412 (R;SY;In English, Arabic) 

POWDERS 

Effect of powder sample granularity on fluorescent intensity and 
on thermal parameters in x-ray diffraction Rietveld analysis, 
17:1023 (R;US) 

POWER DEMAND 

Czechoslovak Nuclear Power within the power system develop- 
ment, 17:897 (RA;XA) 

Experience in the use of WASP at the Societe Tunisienne de 
l'Electricite et du Gaz, 17:692 (RA;XA) 

Experience of SONELGAZ in using WASP for the Algerian 
Power System Planning, 17:895 (RA;XA) 

Generation expansion planning and long run marginal cost cal- 
culations using the ENPEP-(WASP) computer package, 
17:896 (RA;XA) 

Long term optimal planning of local/regional energy systems in 
Norway, 17:826 (RA;XA) 

Opportunities for the private sector in the development of large 
power generation in Indonesia, 17:577 (RA;XA) 

Polish experience in the use of MAED, 17:865 (RA;XA) 

Problems related to energy demand forecasting and energy 
supply planning in Madagascar, 17:864 (RA;XA) 


POWER GENERATION 

See also COGENERATION 

Analysis method of the long term evolution of the Swiss electric- 
ity supply, 17:905 (RA;XA) 

COST - A probabilistic production cost model using the segmen- 
tation technique, 17:898 (RA;XA) 

ENPEP and the decision making process in energy planning 
problems, 17:902 (RA;XA) 

Experience in the use of WASP at the Societe Tunisienne de 
l'Electricite et du Gaz, 17:692 (RA;XA) 

Experience with MAED/WASP and other planning methodolo- 
gies used by the Jordan Electricity Authority, 17:903 (RA;XA) 

Greenhouse gas emissions related to energy production and 
consumption in Finland: Current emissions and some future 
technology scenarios, 17:842 (R;Fl) 

Improvements and use of WASP for special applications, 
17:901 (RA;XA) 

Long-term planning of the Hungarian power system: Experience 
and problems using the WASP model, 17:899 (RA;XA) 

Prefeasibility study on compressed air energy storage systems, 
17:812 (R;Fl) 

Problems related to energy demand forecasting and energy 
supply planning in Madagascar, 17:864 (RA;XA) 

The power sector and the BOT model in Turkey, 17:907 (RA;XA) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 

A hierarchical knowledge-based system for model-based failure 
diagnosis in power plants, 17:89 (R;Fl) 

Costs for power pliant projects, 17:908 (R;NO;In Norwegian) 

Financing of large energy projects: The guarantee scheme, 
17:906 (RA;XA) 

Inventory of power plants in the United States 1990, 17:893 
(RUS) 

On the computation of the Nash bargaining solution with an en- 
ergy management example, 17:2614 (R;Fl) 


POWER SUBSTATIONS 

Wolf Point Substation, Roosevelt County, Montana: Final envi- 

ronmental assessment, 17:809 (R;US) 
POWER SUPPLIES 

See also SPACECRAFT POWER SUPPLIES 

10 Hz resonant LEB magnet power supply system current regu- 
lation design, 17:1572 (R;US) 

Computer control of the high-voltage power supply for the DIll-D 
Electron Cyclotron Heating system, 17:2522 (R;US) 

POWER SYSTEMS 

Calculation of unsteady-state hydraulic regimes in centralized 
heat supply feeders by means of the NESTAC program, 
17:614 (IA;CS;in Slovak) 

Development of new investment strategies for the Hungarian 
power system, 17:900 (RA;XA) 

Evaluation of wind energy credits, 17:540 (RA;XA) 

Generating system reliability and maintenance schedule model 
(GARFUNQUEL), 17:904 (RA;XA) 

Generation expansion planning and long run marginal cost cal- 
culations using the ENPEP-(WASP) computer package, 
17:896 (RA;XA) 

Long term optimal planning of local/regional energy systems in 
Norway, 17:826 (RA;XA) 

Long-term planning of the Hungarian power system: Experience 
and problems using the WASP model, 17:899 (RA;XA) 

National conference on centralized heat supply from heat feed- 
ers in selected localities, 17:1399 (1;CS;lIn Slovak, Czech) 

PEGASUS: An integrated power and propulsion system for the 
space exploration initiative, 17:766 (R;US) 

Problems related to energy and electricity demand forecasting 
and power generation in the Libyan Arab Jamahiriya, 17:691 
(RA;XA) 

Research for Electric Energy Systems: 
17:810 (R;US) 

Space exploration initiative mission architectures utilizing space 
power generation and distribution, 17:803 (R;US) 

Substitution of a real centralized heat supply system with a ficti- 
tious system, 17:1401 (IA;CS;In Slovak) 

The analysis of knowledge-based system applications for power 
system operations, 17:804 (R;Fl) 

POWER TRANSMISSION 

Experience gained while solving the problem of the deteriorating 
function of heaters of the Bohunice nuclear power plant - Tr- 
nava heat feeder, 17:615 (IA;CS;in Slovak) 

Experience with MAED/WASP and other planning methodolo- 
gies used by the Jordan Electricity Authority, 17:903 (RA;XA) 

POWER TRANSMISSION LINES 

Sidney-North Yuma 230-kV Transmission Line Project, Colorado 
and Nebraska: Environmental assessment, 17:808 (R;US) 

Survey of magnetic fields near BPA 230-kV and 500-kV trans- 
mission lines: Final report, 17:807 (R;US) 

PRASEODYMIUM COMPLEXES 

Carboxylic complexes of metals with crown-ethers, 17:1330 
(IA;SU;In Russian) 

Development of high-temperature UV-VIS-NIR spectroscopy for 
the measurement of free energies of complexation at ele- 
vated temperatures, 17:1356 (R;US) 

PRASEODYMIUM SULFATES 

Synthesis and properties of double sulfates, 17:1288 (IA;SU;In 

Russian) 
PRECIPITATION SCAVENGING 
Simulation of precipitation scavenging in a three-dimensional 
global model: Revision 1, 17:1718 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Influence of collective excitations on preequilibrium and equilib- 
rium processes, 17:2237 (RA;XA) 
PREDICTION 
See FORECASTING 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PREHEATING 
See HEAT TREATMENTS 
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PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE VESSELS 

Analysis of parameter sensitivity of the probabilistic model of 
brittle fracture initiation in WWER pressure vessels, 17:613 
(IA;CS;In Czech) 

Development of an underwater spin facility for combined envi- 
ronment testing, 17:1414 (R;US) 

Discussion of the draft guidelines on defect assessment, 
17:1054 (IA;CS;In Czech) 

Fracture analysis of a pressure vessel rejected after inservice 
inspection: Paper to be presented at the 11th International 
conference on structural mechanics in reactor technology, 
Tokyo, Japan, 18-23 August, 1991, 17:724 (R;NL) 

Work on surveillance dosimetry and benchmarks used for US 
power reactors and for irradiation experiments, 17:772 (R;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

Materials in the primary system of water-cooled nuclear power 
plants, 17:609 (R;US) 

The effect of decontamination on the corrosion rate of stainless 
steels, 17:616 (IA;CS;in Czech) 

PRINTED CIRCUITS 

Robotic capabilities for printed wiring assembly processing: Fi- 

nal report, 17:1420 (R;US) 
PROBABILISTIC ESTIMATION 

Analysis method of the long term evolution of the Swiss electric- 
ity supply, 17:905 (RA;XA) 

Control of power dependent safety margins, 17:592 (RA;XA) 

Feasibility assessment of a risk-based approach to technical 
specifications, 17:683 (RA;XA) 

PROCESS HEAT 

Aspects on decentralized natural gas fired liquid heating, 17:986 
(R;SE) 

PROCESS HEAT REACTORS 

Nuclear applications for steam and hot water supply, 17:598 
(R;XA) 

PROCUREMENT 

Procurement function at Morgantown Energy Technology Cen- 

ter, 17:2568 (R;US) 
PRODUCTION 

Biofuels feedstock production overview, 17:450 (R;US) 

How reservoir characterization can help to improve production 
forecasts, 17:120 (IA;NO) 

US crude oil, natural gas, and natural gas liquids reserves: 
1990 annual report, 17:880 (R;US) 

PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 

See ISOTOPE PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PRODUCTIVITY 

Hood River Production Master Plan, 17:465 (R;US) 
PROGRAMMING LANGUAGES 

A prototype functional language implementation for hierarchical- 
memory architectures, 17:2615 (R;US) 

Developing object-oriented user interfaces for complex proto- 
types with the Application Interface Engine, 17:2583 (R;US) 

Programming a real code in a functional language (part 1), 
17:2618 (R;US) 

Using C++ as a scientific programming language, 17:2610 (R;US) 

Visual tools and languages: Directions for the "90s, 17:2619 
(R;US) 

PROMPT NEUTRONS 
Prompt fission neutron spectrum of 258U, 17:2214 (RA;XA) 


PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPELLANTS 

Assessment of the use of Ho, CH4, NH3 and CO2 as NTR pro- 

pellants, 17:762 (R;US) 
PROPERTY MANAGEMENT 
Site development plan for Oak Ridge National Laboratory, Mar- 
tin Marietta Energy Systems, 17:2569 (R;US) 
PROPULSION SYSTEMS 
Fuel cells for transportation, 17:1010 (R;US) 
PROTACTINIUM 231 
Radiological significance of sup(227)Ac and sup(231)Pa, 
17:1877 (1;BR) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

Development of a spectrochemical modification (SM) technique 
to detect permeation of chemical warfare agent simulants 
through protective clothing materials, 17:1380 (R;US) 

PROTEIN STRUCTURE 
Molecular biology of Lea genes of higher plants: Progress re- 
port, 17:1815 (R;US) 
PROTEINS 
See also ALBUMINS 
CASEIN 
MEMBRANE PROTEINS 

Columbia River stock identification study: Validation of genetic 
method: Annual report, 17:470 (R;US) 

Introduction to the conformational investigation of peptides and 
proteins by using two-dimensional proton NMR experiments, 
17:1827 (R;FR;In French) 

PROTON BEAMS 

Geomagnetic trapping and prompt detection of protons from an 
oribital neutral particle beam, 17:1679 (R;US) 

Nucleon and meson beams of the JINR phasotron for funda- 
mental and applied investigations, 17:1547 (R;SU;In Russian) 

PROTON REACTIONS 

Analyses of multistep reaction cross-sections with the 
Feshbach-Kerman-Koonin theory, 17:2225 (RA;XA) 

Models and theory for precompound angular distributions, 
17:2228 (RA;XA) 

Report of the RHIC workshop p+A subgroup, 17:1528 (RA;US) 

PROTON-ANTIPROTON INTERACTIONS 

A measurement of the pp total cross section at ,/s = 1800 GeV, 
17:1492 (R;US) 

Measurement of the ratio of the real to the imaginary part of the 
forward nuclear amplitude for pp elastic scattering at ,/s = 1.8 
TeV, 17:2002 (R;US) 

Searching for the top at UA2, 17:2009 (R;FR;In French) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NUCLEON INTERACTIONS 

See also PROTON-PROTON INTERACTIONS 

Search for a resonant structure in inclusive Cu (p,,”*O) reac- 
tions between 300 and 400 MeV, 17:1980 (R;FR) 

PROTON-PROTON INTERACTIONS 

Prospects for top search and top mass measurement at the 
LHC, 17:2010 (R;FR) 

Total and elastic pp cross sections at RHIC, 17:1979 (RA;US) 

PROTONS 

Analysis of semileptonic decays and EMC data. No real evi- 
dence for strange quarks in the proton, 17:2074 (R;IL) 

Classical approach to light charged particle correlations, 
17:2168 (R;FR) 

Dynamics of the single and double ionization of helium in fast 
proton collisions, 17:1949 (R;DE;in German) 

Final results of the Frejus proton decay experiment on atmo- 
spheric neutrinos, 17:2016 (R;FR) 

Geomagnetic trapping and prompt detection of protons from an 
oribital neutral particle beam, 17:1679 (R;US) 


Masses, magnetic moments, QCD and proton spin structure, 
17:2073 (R;IL) 
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QUANTUM FIELD THEORY 





Transfer of nucleons between heavy nuclei at large distances, 
17:2144 (R:FR) 
PSEUDOPARTICLES 
See INSTANTONS 
PSEUDOSCALAR MESONS 
See also BMESONS 
D MESONS 
ETA MESONS 
PIONS 
Bilocal bosonization of QCD and electroweak properties of light 
pseudoscalar mesons, 17:2070 (R;AU) 

PSI RESONANCES 

See MESONS 
PSI-3105 RESONANCES 

See JPSI-3097 MESONS 
PSI-4300 RESONANCES 

See MESONS 
PSYCHOSES 

See MENTAL DISORDERS 
PUBLIC BUILDINGS 

An energy conservation potential, 17:941 (R;Fl;in Finnish) 
PUBLIC UTILITIES 

See also ELECTRIC UTILITIES 

GAS UTILITIES 

Structuring energy supply and demand networks in a general 
equilibrium model to simulate global warming control strate- 
gies, 17:835 (R;US) 

PULSARS 

Rotating relativistic neutron stars, 17:1926 (R;US) 

Vaporizing neutron stars in low-mass x-ray binaries and the 
statistics of millisecond pulsars, 17:1933 (R;US) 

PULSE COMBUSTION 
Thermodynamic analysis of a pulse combustion system and its 
application to gas turbines, 17:1007 (R;Fl) 
PULSED NEUTRON TECHNIQUES 
The IRIS neutron guide: options for the future, 17:1561 (R;GB) 
PULVERIZED FUEL ASH 
See FLY ASH 
PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 
BORSSELE REACTOR 
GINNA-1 REACTOR 
SIZEWELL-B REACTOR 
WWER TYPE REACTORS 

Decription of contact condensation of vapors on subcooled 
water applied to accident calculations of pressurized water re- 
actors, 17:780 (R;DE;In German) 

Detection and diagnosis of abnormal transients in nuclear power 
plants, 17:730 (R;US) 

Experimental results of direct containment heating by high- 
pressure melt ejection into the Surtsey vessel: The DCH-3 
and DCH-4 tests, 17:799 (R;US) 

Fragema fuel behaviour at high burnups, 17:621 (RA;XA) 

Generic Environmental Impact Statement for license renewal of 
nuclear plants: Appendices, Draft report for comment: Vol- 
ume 2, 17:738 (R;US) 

Materials in the primary system of water-cooled nuclear power 
plants, 17:609 (R;US) 

New nuclear economics: Affordable electric power, 17:700 
(RA;XA) 

Nuclear power: 
17:717 (RA;XA) 

PWR severe accident mitigation measures, the french point of 
view, 17:771 (R;FR) 

Post-irradiation examination results of high burnup demonstra- 
tion fuel, 17:627 (RA;XA) 

Transactions of the nineteenth water reactor safety information 
meeting, 17:793 (R;US) 

Two-phase coolant pump model of pressurized light water nu- 
clear reactors, 17:612 (I;BR;In Portuguese) 

PYRIDINES 

Basic properties of coals and other solids: Annual report No. 2, 

September 1, 1990—August 30, 1991, 17:49 (R;US) 


Financing options for developing countries, 


PYRITE 
Coal surface control for advanced fine coal flotation: Quarterly 
report No. 11. April 1—-June 30, 1991, 17:6 (R:US) 
Coal surtace control for advanced physical fine coal cleaning 
technologies: Quarterly report, April 1, 1991-June 30, 1991, 
17:5 (R;US) 
PYRITES 
See PYRITE 
PYROLYSIS 
Fundamentals in combustion: Pyrolysis and reactivity measure- 
ments with a new atmospheric entrained flow reactor and 
description of a burning particle in a controlled atmosphere, 
17:43 (1:DK) 
Mild coal gasification: Product separation, pilot-unit support, 
twin screw heat transfer, and H2S evolution, 17:46 (R;US) 
PYROLYTIC OILS 
Research on the pyrolysis of hardwood in an entrained bed pro- 
cess development unit, 17:443 (R;US) 


Q 


QUADRUPOLES 
Dipolar and quadrupolar defects in a transport line, 17:1541 
(R;FR;In French) 
Finding the magnetic center of a quadrupole to high resolution, 
17:1564 (RA;US) 
Transport properties of a discrete helical 
quadrupole, 17:1489 (R;US) 
QUALITATIVE CHEMICAL ANALYSIS 
Thirty-second ORNL/DOE conference on analytical chemistry in 
energy technology: Abstracts, 17:1171 (R;US) 
QUALITY ASSURANCE 
Quality Assurance Project Plan for Facility Effluent Monitoring 
Pian activities: Environmental assurance, 17:744 (R;US) 
Report on the activities of the ASME-NQA Committee Working 
Group on Quality Assurance Requirements for Research and 
Development, April 1990 to August 1991, 17:862 (R;US) 
The new quality philosophy and management's role, 17:2581 
R:US 


electrostatic 


QUANTITY RATIO 
Alkali sorber (RABSAM), September 1, 1990—August 30, 1991, 
17:13 (R;US) 
QUANTIZATION 
Path integral quantization of the magnetic top, 17:2364 (R;XA) 
QUANTUM CHROMODYNAMICS 
Bilocal bosonization of QCD and electroweak properties of light 
pseudoscalar mesons, 17:2070 (R;AU) 
Heavy quark production in parton model and in QCD, 17:2033 
(R;DE) 
Scale dependence of Ay-_pars—bar from deep inelastic scatter- 
ing, 17:2063 (R;GB) 
The running coupling at finite temperature, 17:2115 (R;DK) 
Vacuum structure of the quantum chromodynamics in different 
lattice wordings, 17:2052 (IA;AT;In German) 
QUANTUM ELECTRODYNAMICS 
Can RHIC be used to test QED, 17:2131 (RA;US) 
The effective potential and fixed point of QED with four-fermion 
interaction, 17:2098 (R;BR) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 
YUKAWA NONLOCAL THEORY 
Calculation of the fermionic determinant in the Schwinger 
model, 17:2080 (R;BR;In Portuguese) 
Finite Size Scaling and the partition function zeros in the ¢*, 
model, 17:2103 (IA;AT;In German) 
Higher spin symmetries of the conformal affine toda model, 
17:2100 (R;BR) 
Symmetries and gauge theories in quantum field theory, 
17:2117 (RA;GB) 
Towards a tensor calculus for x-supersymmetry, 17:2091 (R;XA) 
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QUANTUM GRAVITY 
Entropy estimate in three-dimensional simplicial quantum grav- 
ity, 17:2394 (R:DK) 
QUANTUM MECHANICS 
About tunnelling times. 17:2377 (R:XA) 
On calculations of the ground state energy in quantum mechan- 
ics, 17:2352 (R:XA) 
Quantum mechanics paradoxes at the ¢-factory, 17:2358 (R:XA) 
Relativistic quantum mechanics, QED and QCD, 17:2118 
(RA:GB) 
Spontaneous CP violation from a quaternionic Kaluza-Klein the- 
ory, 17:2120 (R:AU) 
The role of dissipation in quantum Hall voltage profiles, 17:2296 
(R;XA) 
QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
A 4x tracking TPC magnetic spectrometer for RHIC, 17:1525 
(RA;US) 
Concept for an experiment on particle and jet production at 
midrapidity, 17:2129 (RA;US) 
Dependence of K/z ratio on temperature and chemical potential 
as a signature of quark gluon plasma, 17:2196 (R:XA) 
Dilepton (e*e~) production recent pp and pd studies with DLS 
at Berkeley, 17:2021 (R;US) 
Flavor flow from quark gluon plasma. 17:2128 (RA;US) 
Hadron spectroscopy at RHIC, 17:2130 (RA:US) 
Jets in relativistic heavy ion collisions, 17:2184 (RA;US) 
Space-time quark-gluon cascade for R.H.1.C., 17:2183 (RA;US) 
Two-arm electror/photon spectrometer collaboration, 17:1524 
(RA;US) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
Quark mass thresholds in quarkonium systems, 17:2071 (R;AU) 
Two-photon couplings of quarkonia with arbitrary angular mo- 
menta, 17:1984 (R;US) 
QUARKS 
Isotopic liftings of SU(3) with integer quark charges, 17:2085 
(R;XA) 
Model-independent relativistic corrections to the neutron electric 
dipole moment, 17:2261 (R;AU) 
Prospects for top search and top mass measurement at the 
LHC, 17:2010 (R:FR) 
Quark mass thresholds in quarkonium systems, 17:2071 (R;AU) 
Searching for the top at UA2, 17:2009 (R;FR;In French) 
String effect in ete- — Z° — hadrons at Eem=91.2 GeV, 
17:2051 (IA;AT;in German) 
QUIESCENT PLASMA 
Proposal of experimental study on particle diffusion in superfi- 
cially confined plasma by magnetic multi-dipole fields, 
17:2431 (R;BR;In Portuguese) 


R 


R CODES 
Application of Gauss quadratures to calculate resolved reso- 
nance contribution in multigroup cross sections, 17:2588 
(R;BR;In Portuguese) 
R PROCESS 
Nuclear data needs for studying the astrophysical r- and p- 
processes, 17:1934 (R;US) 
R-1650 RESONANCES 
See MESONS 
RACAH COEFFICIENTS 


Survey of zeros of 3j and 6j coefficients by Diophantine equation 
methods, 17:2393 (R;US) 


RACETRACK MICROTRONS 

Performance of the SASE amplifier of the TEU-FEL Project, 

17:1550 (R:US) 
RADAR 

Amplification of a bi-phase shift-key modulated signal by a mm- 
wave FEL. 17:1387 (R:US) 

Predicted performance of an Induction Linac Driven FEL ampli- 
fier designed for radar applications at 94 GHz, 17:1388 (R;US) 

RADIATION ACCIDENTS 
Radioactive contamination and agriculture.: Recommendations 
for an efficient protection., 17:1866 (I;:BE;In French) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 

Redox reaction in photochemical and ionizing irradiation sys- 
tems, 17:1365 (I:IL:In Hebrew) 

University of Notre Dame Radiation Laboratory quarterly report, 
July 1—September 30, 1991, 17:1363 (R;US) 

RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
NEUTRON DETECTORS 
POSITION SENSITIVE DETECTORS 
SCINTILLATION COUNTERS 
SHOWER COUNTERS 
STREAK CAMERAS 
TRANSITION RADIATION DETECTORS 
WHOLE-BODY COUNTERS 

RHIC detector electronics R and D proposal (#RH-8) - develop- 
ment of analog memories for RHIC detector front-end 
electronic systems, 17:1533 (RA;US) 

Report from the simulation workgroup, 17:1527 (RA;US) 

Report of the RHIC workshop p+A subgroup, 17:1528 (RA;US) 

Theory of counter tubes, 17:1605 (IA;AT;in German) 

RADIATION DOSES 

Hanford Environmental Dose Reconstruction Project: Monthly 

report, August 1991, 17:1708 (R;US) 
RADIATION EFFECTS 

The increase in leakage current in segmented silicon detectors 
exposed to 1.2 MeV neutrons while reverse biased, 17:1164 
(R;AU) 

RADIATION EXPOSURE (DOSES) 

See RADIATION DOSES 

RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 

5. Annual report of RADMIL 1989/90, 17:1780 (1;GB) 

Monthly results of measurements, December 1990, with supple- 
ment related to 1990 last quarter, 17:1715 (R;FR;In French) 

Monthly results of measurements, January 1991, 17:1714 
(R;FR;In French) 

Radioactivity monitoring of the Irish marine environment 1988 - 
1990, 17:1788 (R;IE) 

Report of the first research co-ordination meeting on the co- 
ordinated research programme: Rapid instrumental and 
separation methods for monitoring radionuclides in food and 
environmental samples, Central Laboratory for Radiological 
Protection, Warsaw, Poland 4-8 September 1989, 17:1174 
(R;XA) 

RADIATION MONITORS 

Small long-range alpha detector (LRAD) with computer readout, 

17:1626 (R;US) 
RADIATION PROTECTION 

Radioactive contamination and agriculture.: Recommendations 
for an efficient protection., 17:1866 (I;BE;In French) 

Radiological protection act, 1991, 17:404 (i;IE) 

RADIATION SAFETY 
See RADIATION PROTECTION 
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RADIATION SOURCES 
See also GAMMA SOURCES 
LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 

Generation of radiation by intense plasma and e.m. undulators: 
Annual progress report, July 1, 1987—June 30, 1988, 17:1436 
(R;US) 

Generation of radiation by intense plasma and electromagnetic 
undulators: A second year progress report, July 1, 1988— 
June 30, 1989, 17:1437 (R;US) 

Generation of radiation by intense plasma and electromagnetic 
undulators: Final technical report, July 1, 1987—September 
30, 1990, 17:1485 (R;US) 

RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

A user’s guide to CEPXS/ONELD Version 1.1, 17:2260 (R;US) 

MORSE/STORM: A generalized albedo option for Monte Carlo 
calculations, 17:2540 (R;US) 

RADIATIVE CORRECTIONS 
Radiative corrections and “New Physics”, 17:2026 (R;US) 
RADIATIVE DECAY 

0-* and 1** states from J/¥ radiative decays, 17:2011 (R;FR) 

Partial wave analysis of DM2 data in the (1430) energy range, 
17:2008 (R;FR) 

RADIOACTIVE AEROSOLS 

Reducing radon daughter background in alpha continuous air 
monitors, 17:1630 (R;US) 

The Revised International Commission on Radiological Protec- 
tion (ICRP) dosimetric model for the human respiratory tract: 
An overview, 17:1882 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 

RADIOACTIVE EFFLUENTS 

A review of the Y-12 Plant discharge of enriched uranium to the 
sanitary sewer (DEUSS), 17:361 (R;US) 

Facility effluent monitoring plan determinations for the 300 Area 
facilities: Environmental assurance, 17:742 (R:US) 

Facility effluent monitoring plan determinations for the 400 Area 
facilities: Environmental assurance, 17:743 (R;US) 

Management plan for Facility Effluent Monitoring Plan activities: 
Environmental assurance, 17:365 (R;US) 

Quality Assurance Project Plan for Facility Effluent Monitoring 
Plan activities: Environmental assurance, 17:744 (R;US) 

Radioactive liquid effluent management - state of art and the 
role of membrane processes, 17:270 (R;IN) 

US Department of Energy, Nevada Operations Office: Annual 
site environmental report, 1990: Volume 1, 17:1690 (R;US) 

Waste Isolation Pilot Plant site environmental report for calendar 
year 1990, 17:284 (R;US) 

RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE WASTES 

Directory of certificates of compliance for radioactive materials 
packages: Certificates of compliance: Volume 2, Revision 14, 
17:266 (R;US) 

Directory of certificates of compliance for radioactive materials 
packages: Report of NRC approved packages: Volume 1, 
Revision 14, 17:265 (R;US) 

Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1991 edition, 17:1378 (R;XA) 

Method for soil removal from radioactive metal waste surface, 
17:310 (R;US) 

WIPP fire hazards and risk analysis, 17:374 (R;US) 

RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACER LOGGING 

Determination of viscosity in recirculating fluidized bed using ra- 

dioactive tracer, 17:411 (R;BR;In Portuguese) 


RADIOACTIVE WASTE DISPOSAL 
Nuclear power and radioactive waste, 17:307 (|;GB) 
Analog Systems 

Alligator Rivers analogue project: Second annual report 1989- 

1990, 17:1740 (I;AU) 
Clays 

An evaluation of the resistivity anisotropy of the clays at the 
Down Ampney fault research site, 17:291 (R:FR) 

Fracture mapping in clays, using gas geochemistry: back- 
ground, design of a mobile laboratory, and surveys in 
England and Italy, 17:294 (R;FR) 

Pacoma: Performance assessment of the confinement of 
medium-active and alpha-bearing tes A nent of dis- 
posal in a clay formation in the United Kingdom, 17:293 (R;FR) 

Reconnaissance geophysics to locate major faults in clays, 
17:301 (R:FR) 

Environmental Impacts 

Sensitivity and uncertainty analyses of unsaturated flow travel 
time in the CHnz unit of Yucca Mountain, Nevada, 17:1792 
(R;US) 

Geochemistry 

Summary report of the University of Manchester involvement in 

the Chemval project, 17:302 (R;FR) 
Geologic Formations 

Chloride, bromide and iodide distributions in Loch Lomond sedi- 
ment interstitial water, 17:292 (R:FR) 

Evaluation and development of hydrogeological and geochemi- 
cal investigation methods for aquifers of low permeability, 
17:289 (R;FR) 

Natural decay series radionuclide studies at the Needle’s Eye 
natural analogue site, 17:290 (R;FR) 

Marine Disposal 

Migration of uranium daughter radionuclides in natural sedi- 

ments, 17:298 (R:FR) 
Performance 

Development of models for use in the assessment of waste 
repository performance: Annual progress report, 1 November 
1988-30 September 1989, 17:341 (R;US) 

Quality Assurance 

Development of models for use in the assessment of waste 
repository performance: Annual progress report, 1 November 
1988-30 September 1989, 17:341 (R;US) 

Radionuclide Migration 

Alligator Rivers analogue project: Second annual report 1989- 

1990, 17:1740 (1;AU) 
Regulations 

WIPP performance assessment: A 1990 snapshot of compli- 

ance with 40 CFR 191, Subpart B, 17:327 (R;US) 
Research Programs 

Presentation of the Nirex disposal safety research programme, 

17:313 (R:GB) 
Safety 

Application of the Alligator Rivers analogue for validation of 
safety assessment methodologies, 17:308 (IA;AU) 

Presentation of the Nirex disposal safety research programme, 
17:313 (R;GB) 

Salt Deposits 

Safety evaluation of geological disposal concepts for low and 
medium-level wastes in rock-salt (Pacoma project), 17:295 
(R;FR) 

Standards 

WIPP performance assessment: A 1990 snapshot of compli- 

ance with 40 CFR 191, Subpart B, 17:327 (R;US) 
Statistical Models 

PORPST: A statistical postprocessor for the PORMC computer 

code: User’s manual, Version 1.0, 17:347 (R;US) 
Underground Disposal 

Hanford Site Protective Barrier Development Program: Fiscal 

year 1990 highlights, 17:320 (R;US) 
Verification 

Application of the Alligator Rivers analogue for validation of 

safety assessment methodologies, 17:308 (IA;AU) 
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RADIOACTIVE WASTE FACILITIES 

See also GORLEBEN SALT DOME 

KONRAD ORE MINE 
WIPP 

Facility effluent monitoring plan determinations for the 300 Area 
facilities: Environmental assurance, 17:742 (R;US) 

Overview of tumulus design, construction, and operating experi- 
ence, 17:274 (R;US) 

Pacoma: Performance assessment of the confinement of 
medium-active and alpha-bearing wastes Assessment of dis- 
posal in a clay formation in the United Kingdom, 17:293 (R;FR) 

Safety evaluation of geological disposal concepts for low and 
medium-level wastes in rock-salt (Pacoma project), 17:295 
(R;FR) 

Safety evaluation review of the prototype license application 
safety analysis report: Belowground vault: Volume 2, 17:314 
(R;US) 


RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE DISPOSAL 
RADIOACTIVE WASTE PROCESSING 
RADIOACTIVE WASTE STORAGE 

Derivation of weighting factors for cost and radiological impact 
for use in comparison of waste management methods, 17:300 
(R;FR) 

Development of a treatability variance guidance document for 
US DOE mixed-waste streams, 17:321 (R;US) 

Joint Integration Office Independent Review Committee annual 
report, 1985, 17:2564 (R;US) 

Quality assurance in the management of radioactive waste in 
the European Community, 17:288 (R;FR) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part C, 17:352 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part A, 17:351 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Program analysis results: Volume 2, Part B, 
17:350 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Proram analysis results: Volume 2, Part A, 
17:349 (R;US) 

WIPP performance assessment: A 1990 snapshot of complli- 
ance with 40 CFR 191, Subpart B, 17:327 (R;US) 


RADIOACTIVE WASTE PROCESSING 
Active neutron and active gamma interrogation of 500 litre 
drums of cement-encapsulated intermediate level waste using 
an electron accelerator, 17:267 (R;GB) 
Radioactive liquid effluent management - state of art and the 
role of membrane processes, 17:270 (R;IN) 


RADIOACTIVE WASTE STORAGE 
The maximum allowable temperature of zircaloy-2 fuel cladding 
under dry storage conditions, 17:1092 (R;GB) 


RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
A simple one-dimensional isothermal and vertical vadose zone 
steady-state infiltration/evaporation model, 17:1903 (R;US) 
An assessment of thermal destruction technologies for applica- 
tion to Department of Energy mixed wastes: Volume 1, 
Technology assessment, 17:275 (R;US) 
Assessing radiological impacts from mixed-waste characteriza- 
tion at Hanford, 17:386 (R;US) 
Department of Energy’s waste minimization program, 17:276 
(R;US) 
Destruction of complexants used in groundwater decontamina- 
tion, 17:356 (R;US) 


Development of models for use in the assessment of waste 
repository performance: Annual progress report, 1 November 
1988-30 September 1989, 17:341 (R;US) 

Methodology for generating waste volume estimates, 17:1732 
(R;US) 

Modeling of Elza Gate contaminated material for use as fill ma- 
terial at the United Nuclear Corporation Waste Disposal Site, 
Oak Ridge Y-12 Plant, Oak Ridge, Tennessee, 17:1766 (R;US) 

Quality Assurance Program Plan for the radiological survey ac- 
tivities program — Uranium Mill Tailings Remedial Action 
Project, 17:317 (R;US) 

Quality assurance aspects of geotechnical practices for under- 
ground radioactive waste repositories: Proceedings of a 
colloquium, 17:271 (R;US) 

Requested information regarding remote analytical capabilities, 
17:1355 (R;US) 

Stratigraphy of the unsaturated zone and uppermost part of the 
Snake River Plain Aquifer at the Idaho Chemical Processing 
Plant and Test Reactors Area, Idaho National Engineering 
Laboratory, Idaho, 17:1902 (R;US) 

Supplementary work sheets for document HW-33524: Disposal 
of irradiated waste “ink” solution (Production test 105-529-A), 
July 20, 1954: Rough draft, 17:305 (R;US) 

Westinghouse Hanford Company waste minimization and pollu- 
tion prevention awareness program plan, 17:353 (R;US) 

RADIOACTIVITY 
3'Ar and °7S: Beta-delayed two-proton emission and mass- 
excess, 17:2156 (R;FR) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY 
Adaptive assay of pulmonary radioactive aerosol with an exter- 
nal detector, 17:2265 (R;IL;in Hebrew) 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGY 

Biological research work within the Association of the 
Government-Sponsored Research Institutions (AGF), 17:1879 
(I;DE;In German) 

RADIOCHEMISTRY 

Feasibility of estimating the position and variability of collections 
of radiogeochemical data by the Hampel and biweight meth- 
ods, 17:2594 (IA;CS;In Czech) 

RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE SCANNERS 

Whole-body monitors - profilographs for radionuclide retention 
examination of diffuse skeleton affections, combined with a 
simultaneous monitoring of the distribution of the radiophar- 
maceutical, 17:1608 (IA;CS;in Czech) 

RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also ALPHA DECAY RADIOISOTOPES 
BETA DECAY RADIOISOTOPES 
NEUTRON-RICH ISOTOPES 

Acceleration Mass Spectrometry, Detection of natural and artifi- 
cial radioisotope in very small concentrations, 17:1205 
(IA;AT;In German) 

An aerial radiological survey of the Central Savannah River Site, 
Aiken, South Carolina: Survey date: February 1987, 17:1729 
(R;US) 

PNL In Vivo Phantom Library Calibration Program, 17:2266 
(R;US) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
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RARE EARTH COMPOUNDS 
Cyclopentadiene 





RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 

RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 

Annual report on long-term dose-response studies of inhaled or 
injected radionuclides, October 1, 1989-September 30, 1990, 
17:1880 (R;US) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

Effects of chlorite alteration on uranium redistribution in Koon- 
garra, Australia, 17:248 (IA;AU) 

Geochemical investigations of uranium mobility in the Koongarra 
ore deposit - a natural analogue for the migration of radionu- 
clides from a nuclear waste repository, 17:1741 (IA;AU) 

Modelling study of uranium series nuclides migration at Koon- 
garra - the role of Th fixation, 17:1781 (IA;AU) 

Natural decay series radionuclide studies at the Needie’s Eye 
natural analogue site, 17:290 (R;FR) 

Uranium distribution in the colloidal and solute phases at the 
Koongarra uranium deposit, 17:250 (IA;AU) 

WIPP performance assessment: A 1990 snapshot of compli- 
ance with 40 CFR 191, Subpart B, 17:327 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

Radiotracers for PET and SPECT studies of neurotransmitter 

systems, 17:1849 (R;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 

Computer-aided quality control at the linear accelerator, 
17:1842 (IA;AT;in German) 

Dose specification following ICRU 29, 17:2263 (IA;AT;In German) 

How to improve the dosimetry for patients, 17:1843 (IA;AT) 

Novel methods in radiotherapy, 17:1840 (IA;AT:in German) 

Perturbation of radiation fields by metallic parts at and in the pa- 
tients, 17:1845 (IA;AT;In German) 

RADIOWAVE RADIATION 

Ground wave propagation of a video pulse source: Part 2, 

17:1661 (R;US) 
RADIUM 218 

Study at high angular momentum of the reflection asymmetry in 

the 218 Ra transition nuclei, 17:2176 (R;FR;In French) 
RADIUM 226 

Some problems in the application of nuclear data to the determi- 
nation of natural radionuclides, particularly 2?°Ra, in building 
materials, 17:1739 (IA;CS;In Czech) 

RADON 

Effects of vegetation on radon transport processes in soil: 
Progress report, 17:1726 (R;US) 

Experimental, statistical, and biological models of radon car- 
cinogenesis, 17:1883 (R;US) 

Radon in buildings, 17:1698 (I;IE) 

RADON 222 

The production of sulfate particles through the radiolytic oxida- 

tion of sulfur dioxide, 17:1366 (R;US) 
RAIL TRANSPORT 

Transport study Konrad: Safety analysis of radioactive waste 

transport to the Konrad depository, 17:263 (R;DE;in German) 
RAIN 

See also ACID RAIN 

Southern Hemisphere circulation signals in connection with win- 
ter rainfall forecasting in central Chile, 17:1696 (R;XA) 

RAMAN EFFECT 

Polarizability corrections in stimulated Raman propagation, 

17:1967 (R;US) 


RANGELANDS 
Variability of surface fluxes over a heterogeneous semi-arid 
grassland, 17:2598 (R:US) 
RARE EARTH COMPLEXES 
See also CERIUM COMPLEXES 
LANTHANUM COMPLEXES 
NEODYMIUM COMPLEXES 
PRASEODYMIUM COMPLEXES 
Co-ordination compounds of rare earths, 17:1182 (|:BR;In Por- 
tuguese) 
Coordination state of ions of rare earth and transition metals in 
carboxylate salt melts and glasses, 17:1335 (IA;SU:in Russian) 
Formation peculiarities of trivalent d- and f-element niobates 
during dehydration of polymeric aquohydroxo complexes, 
17:1282 (IA:SU;In Russian) 
Rare earth tetrachloroiminodiphosphates. New approach to syn- 
thesis of coordination iminodiphosphates, 17:1334 (IA:SU;in 
Russian) 


Reactivity of lanthanides (Ill) 
17:1195 (1;BR;in Portuguese) 

Structure of associates of rare earth sulfatocomplexes with 
cations of asymmetric alkylammonium bases, 17:1332 
(IA;SU;in Russian) 

Study of resolvation processes in nonaqueous solutions of rare 
earth complexes by the method of °'P and 'H NMR spec- 
troscopy, 17:1343 (IA:SU:In Russian) 

Synthesis and investigation of rare earth thiocyanate complexes 
including hexamethyiphosphotriamide, 17:1344 (IA;SU;In 
Russian) 

Thermal study of lanthanides trifluoromethanossulfonate com- 
plexes and the 6-valerolactams, 17:1256 (|;BR;In Portuguese) 

RARE EARTH COMPOUNDS 

See also EUROPIUM COMPOUNDS 
GADOLINIUM COMPOUNDS 
HOLMIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
NEODYMIUM COMPOUNDS 
SAMARIUM COMPOUNDS 
YTTERBIUM COMPOUNDS 
Absorption Spectroscopy 

Co-ordination complexes between lanthanides and arsinoxides, 
17:1187 (1;BR;in Portuguese) 

Spectroscopy and structure of lanthanide compounds, 17:1181 
(;BR;In Portuguese) 

Chemical Bonds 

Estimation of the degree of donor-acceptor interaction in com- 
plex fluoride compounds, 17:1277 (IA;SU;In Russian) 

Study of donor-acceptor interaction in the serie of 
lanthanide distannates using Moessbauer-spectroscopy, 
17:1322 (IA;SU;In Russian) 

Chemical Preparation 

Formation peculiarities of trivalent d- and f-element niobates 
during dehydration of polymeric aquohydroxo complexes, 
17:1282 (IA;SU;In Russian) 

Structural aspects of the synthesis of rare earth titanates by the 
method of vacuum condensation, 17:1293 (IA;SU;in Russian) 

Synthesis and electrophysical properties of double molybdates 
of copper and rare earths, 17:1302 (IA;SU;In Russian) 

Synthesis of complex compounds by the method of vacuum 
condensation for new material preparation, 17:1271 (IA;SU;In 
Russian) 

Chemical Properties 

Investigation of chemical stability of rare earth tellurites, 

17:1316 (IA;SU;in Russian) 
Coprecipitation 

Luminescence inorganic materials: 

17:1189 (1;BR;In Portuguese) 
Crystal Lattices 

Structural aspects of the synthesis of rare earth titanates by the 

method of vacuum condensation, 17:1293 (IA;SU;In Russian) 
Cyclopentadiene 

Organometallic compounds with 4f transition elements, 17:1179 

(|;BR;In Portuguese) 


anidro methanossulfonate, 


rare earths utilization, 
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RARE EARTH COMPOUNDS 
Dithiols 





Dithiols 
Synthesis. characterization and proprieties study of dithionates 
from lanthanide elements, 17:1183 (1:BR;In Portuguese) 
Electrical Properties 
Synthesis and electrophysical properties of double molybdates 
of copper and rare earths, 17:1302 (IA;SU;In Russian) 
Emission Spectroscopy 
Co-ordination complexes between lanthanides and arsinoxides, 
17:1187 (1:BR:in Portuguese) 
Spectroscopy and structure of lanthanide compounds, 17:1181 
(I:BR:In Portuguese) 
lons 
4f-4f fluorescence increase of rare earth ions in amorphous me- 
dia by doping with silver agglomerates, 17:1185 (I:BR:In 
Portuguese) 
Optical Properties 
Investigation of the effect of rare earth additions on optical prop- 
erties of MeBe. 17:1127 (IA;SU;In Russian) 
Organometallic Compounds 
Organometallic compounds with 4f transition elements, 17:1179 
(I:BR:In Portuguese) 
Phase Diagrams 
Interaction of boron with rare earth and transition metals, 
17:1318 (IA;SU:In Ukrainian) 
Investigation of phase diagrams of titanate systems of REE of 
yttrium subgroup, 17:1272 (IA;SU;In Russian) 
Phase Studies 
Thermal stability and structure of phases synthesized in films of 
binary oxide systems, 17:1301 (IA;SU;in Russian) 
Synthesis 
4f-4f fluorescence increase of rare earth ions in amorphous me- 
dia by doping with silver agglomerates, 17:1185 (1;BR;In 
Portuguese) 
Luminescence inorganic materials: 
17:1189 (1;BR;in Portuguese) 
Organometallic compounds with 4f transition elements, 17:1179 
(I;BR;In Portuguese) 
Study of lanthanides tellurates, 17:1186 (1;BR;In Portuguese) 
Synthesis, characterization and proprieties study of dithionates 
from lanthanide elements, 17:1183 (1;BR;In Portuguese) 
Tellurates 
Study of lanthanides tellurates, 17:1186 (1;BR;In Portuguese) 
Thermal Gravimetric Analysis 
Thermal analysis of inorganic compounds, 17:1180 (I;BR;In 
Portuguese) 
X Radiation 
Spectroscopy and structure of lanthanide compounds, 17:1181 
(I;BR;in Portuguese) 
RARE EARTHS 
See also ERBIUM 
HOLMIUM 
THULIUM 
Electronic spectroscopy of lanthanide, 17:1191 (I;BR;In Por- 
tuguese) 
Kinetics and mechanism of the hydridation of uranium and rare- 
earth metals, 17:1089 (R;IL;in Hebrew) 
Luminescence materials: metallic niobates, 17:1190 (I;BR;In 
Portuguese) 
Spectroscopic and magnetic properties of rare-earth elements 
and their anomalous compounds, 17:1016 (R;SY;In Arabic) 
Spontaneous magnetic order arised from itinerant-localized 
dubiet-singlet model, 17:2275 (R;BR;In Portuguese) 
The distribution of elements at Koongarra, 17:247 (IA;AU) 
RATIONING 
See ALLOCATIONS 
RATS 
Experimental irradiation of rats with various x-radiation-doses in 
behalf of the Granuloma Pouch Assay of the Laboratory for 
Carcinogenesis and Mutagenesis of the Dutch National Insti- 
tute for Public Health and Environmental Protection (RIVM), 
17:1886 (R;NL;in Dutch) 
Functionality of colinergic systems in rats pre-treatment with tri- 
iodothyronine, 17:1876 (I;BR;in Portuguese) 


rare earths utilization, 


RBMK TYPE REACTORS 

See LWGR TYPE REACTORS 
REACTION KINETICS 

See also CHEMICAL REACTION KINETICS 

NUCLEAR REACTION KINETICS 
Kinetics of coal pyrolysis and devolatilization: Technical progress 
report, February 1, 1987—April 30, 1987, 17:76 (R;US) 

REACTION MECHANISMS 

See REACTION KINETICS 


REACTION RATE 
See REACTION KINETICS 


REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 

Lessons learned from accident simulation exercises and their 
implications for operation of the IPSN Centre Technique de 
Crise, 17:777 (RA;FR;In French) 

Methods and means used by the SPT for evaluating accidental 
release consequences, 17:776 (RA;FR;In French) 

Monthly results of measurements, December 1990, with supple- 
ment related to 1990 last quarter, 17:1715 (R;FR;In French) 

Monthly results of measurements, January 1991, 17:1714 
(R;FR;In French) 

Proceedings of second international workshop on real-time com- 
puting of the environmental consequences of an accidental 
release to the atmosphere from a nuclear installation. V. 1: De- 
cision aids to offsite emergency management, 17:775 (R;XE) 

Recalculations of HDR test T31.5 analyses with contain version 
1.1, 17:600 (R:NL) 

Risk based operating configuration management, 
(RA;XA) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 

State of development of gas cooled reactors in the Union of So- 
viet Socialist Republics, 17:642 (RA;XA) 

Strategies and criteria for risk-based configuration control, 
17:770 (R;US) 

REACTOR CONTROL SYSTEMS 

Failure detection by adaptive lattice modelling using Kalman 
fitering methodology : application to NPP: Paper to be pre- 
sented at the Symposium on nuclear reactor surveillance and 
diagnostics, 19-24 May 1991, Gatlinburg, Tennessee, USA, 
17:732 (R;NL) 

Sensor failure detection in dynamical systems by Kalman filter- 
ing methodology: Paper to be presented at International 
conference on dynamics and control in nuclear power sta- 
tions, 22-24 October 1991 at the Institution of Civil Engineers, 
London, UK, 17:648 (R;NL) 

REACTOR DECOMMISSIONING 

Status of the French GCR programmes, 17:643 (RA;XA) 

Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 

REACTOR DISMANTLING 

Further research on melting activated and contaminated materi- 
als from the decommissioning of nuclear installations for the 
final storage. Final report, 17:309 (1;DE;In German) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 1, 17:382 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 2, 17:383 (R;US) 

Resource book: Decommissioning of contaminated facilities at 
Hanford: Volume 3, 17:384 (R;US) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELING 

Factors affecting WWER type fuel behaviour at extended bur- 
nup, 17:633 (RA;XA) 

OKG policy to avoid fuel failures, 17:607 (RA;XA) 

REACTOR FUELS 
See NUCLEAR FUELS 


17:595 
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REACTOR KINETICS EQUATIONS 

Experience with the WIMS computer code at Skoda Pizen, 

17:635 (R;CS) 
REACTOR LICENSING 

Indexes to Nuclear Regulatory Commission issuances, 

January—June 1991: Volume 33, Index 2, 17:686 (R;US) 
REACTOR MAINTENANCE 

Approaches for ascertainment of allowable outage times 

(AOTs), 17:584 (RA;XA) 
REACTOR MATERIALS 

See also NUCLEAR FUELS 

Development of nuclear fuels and materials for propulsion sys- 
tems for SEI, 17:761 (R;US) 

Neutron metrology in the HFR: Steel irradiation R139-55, 
17:1035 (R;NL) 

REACTOR OPERATION 

See also REACTOR START-UP 

EPRI perspectives on the use of risk-based technical specifica- 
tions in controlling plant operations, 17:581 (RA;XA) 

WWER plant probabilistic safety assessment, 17:585 (RA;XA) 

REACTOR OPERATORS 

Fitness for duty in the nuclear power industry: A review of the 
first year of program performance and an update of the tech- 
nical issues, 17:797 (R;US) 

Operator role in the Modular High-Temperature Gas-Cooled Re- 
actor's safety approach, 17:779 (R;US) 

REACTOR SAFETY 

Operator role in the Modular High-Temperature Gas-Cooled Re- 
actor's safety approach, 17:779 (R;US) 

Optimization of technical specifications by use of probabilistic 
methods - A Nordic perspective, 17:580 (RA;XA) 

Safety aspects of HFR technical operation: Annual report 1989, 
17:746 (R;NL;In Dutch) 

Situational simulations in interactive video, 17:801 (R;US) 

Status of PSC and technical specifications improvements based 
on probabilistic methodology, 17:582 (RA;XA) 

TAP 1, Training Program Manual, 17:370 (R;US) 

TAP 2, Performance-Based Training Manual, 17:371 (R;US) 

TAP 3, Training Program Support Manual, 17:372 (R;US) 

Use of probabilistic safety assessment to evaluate nuclear power 
plant technical specifications: Report of a technical committee 
meeting held in Vienna, 18-22 June 1990, 17:785 (R;XA) 

Water cooled reactor technology: Safety research abstracts no. 
1: Information on research in progress, 17:599 (R;XA) 

REACTOR SITING 
See SITE SELECTION 
REACTOR START-UP 

KW reactor incident—investigation record: Operations Startup 

Program, Part 11, 17:754 (R;US) 
REACTOR VESSELS 

Passive safety features of low sodium void worth metal fueled 
cores in a bottom supported reactor vessel, 17:768 (R;US) 

The probability of liner failure in a Mark-| containment, 17:794 
(R;US) 

Use of miniature and standard specimens to evaluate effects of ir- 
radiation temperature on pressure vessel steels, 17:636 (R;US) 

READOUT SYSTEMS 

Summary of RHIC R and D activities in FY90, 17:1538 (RA;US) 
RECEIVERS (SOLAR) 

See SOLAR RECEIVERS 
RECEPTORS 

Molecular analysis of ethylene-insensitive mutants in arabidop- 
sis: Progress report, 17:1813 (R;US) 

RECORDING SYSTEMS 
Automating occupational protection records systems, 17:2579 
(R;US) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECYCLE (FUEL) 
See FUEL CYCLE 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 


REFLECTIVE COATINGS 

A replaceable reflective film for solar concentrators, 17:495 
(R;US) 

Thermal stability of Mo/Si multilayers, 17:1647 (R;US) 

REFLECTORS (NEUTRON) 
See NEUTRON REFLECTORS 
REFRIGERATORS 
Algebraic modelling of components and computer simulation of 
refrigerator steady-state operation, 17:968 (R;US) 
REFUSE 
See SOLID WASTES 
REGENERATORS 
17:199 (PA;CA) 
REGULATIONS 

See also POLLUTION REGULATIONS 

Environmental Regulatory Update Table, August 1991, 17:854 
(R;US) 

Environmental Regulatory Update Table, September 1991, 
17:855 (R;US) 

Environmental regulatory update table, July 1991, 17:853 (R;US) 

Resolving the problem of compliance with the ever increasing 
and changing regulations, 17:689 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part C, 17:352 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Allocated requirements for the Office of 
Civilian Radioactive Waste Management Program: Volume 3, 
Part A, 17:351 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Program analysis results: Volume 2, Part B, 
17:350 (R;US) 

The analysis of the program to develop the nuclear waste man- 
agement system: Proram analysis results: Volume 2, Part A, 
17:349 (R;US) 

WIPP performance assessment: A 1990 snapshot of compli- 
ance with 40 CFR 191, Subpart B, 17:327 (R;US) 

REINFORCED CONCRETE 
Perforation of SIFCON slabs, 17:1161 (R;US) 
RELATIVISTIC PLASMA 

Dielectric response of planar relativistic quantum plasmas, 

17:2498 (R;AU) 
RELATIVITY THEORY 

Fractal nature of time - proposal for new experiments, 17:2376 

(R;XA) 
RELAXATION TIME 
Ultrafast spectroscopic studies of the photophysics of phenyl- 
substituted butadienes in liquids, 17:1361 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REMEDIAL ACTION 

Costs of RCRA corrective action: Interim report, 17:381 (R;US) 

Department of Energy's waste minimization program, 17:276 
(R;US) 

Integration of removal actions into the operations at a DOE facil- 
ity, 17:376 (R;US) 

Oak Ridge Reservation Site Management Plan for the Environ- 
mental Restoration Program, 17:1728 (R;US) 

Quality Assurance Program Plan for the radiological survey ac- 
tivities program — Uranium Mill Tailings Remedial Action 
Project, 17:317 (R;US) 

Summary of the Hanford Site decontamination, decommission- 
ing, and cleanup, FY 1974—FY 1990, 17:387 (R;US) 

Waste Tank Safety Programs overview plan: N2 End Function 
(formerly W1W): Revision 1, 17:348 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

DOENNE robotics for advanced reactors: Bimonthly progress re- 
port, August-September 1991, 17:1374 (R;US) 

Transport and handling of radioisotope thermoelectric genera- 
tors at Westinghouse Hanford Company, 17:1390 (R;US) 

REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 
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RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 

Energy for the people on Sydhavsoeerne’, 17:916 (I;DK;In Dan- 
ish) 

Many dimensioned energy system for new apartment buildings: 
Homes suitable for the elderly. Final report, 17:490 (1;DK;In 
Danish) 

RENEWABLE RESOURCES 
Renewable energy data requirements: A review of user opin- 
ions and data collection efforts, 17:539 (R;US) 
REPAIR PATHWAYS 
See BIOLOGICAL PATHWAYS 
REPUBLIC OF KOREA 

Economic effects of nuclear power plant standardization in the 
Republic of Korea, 17:698 (RA;XA) 

The outlook for coal in Korea, 17:93 (RA;US) 

RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 

Report on the Danish research activities 1988-1990 in the field 
of high-temperature superconductivity, 17:2330 (1;DK) 

RESEARCH REACTORS 
See also FFTF REACTOR 
HFBR REACTOR 
HFIR REACTOR 
HFR REACTOR 

Agreement of 10 September 1991 between the International 
Atomic Energy Agency and the Government of the Islamic 
Republic of Pakistan for the application of safeguards in con- 
nection with the supply of a miniature neutron source reactor 
from the People’s Republic of China, 17:401 (R;XA) 

RESERVOIR ENGINEERING 

How reservoir characterization can help to improve production 
forecasts, 17:120 (IA;NO) 

Relevant reservoir characterisation: recovery process, geome- 
try and scale, 17:121 (IA;NO) 

RESERVOIR ROCK 

Characterization of facies and permeability patterns in carbon- 
ate reservoirs based on outcrop analogs: Quarterly report, 
January 1991—March 1991, 17:102 (R;US) 

identification of cross-formation flow in multireservoir systems us- 
ing isotopic techniques: Phase 1, Final report, 17:106 (R;US) 

Microbial field pilot study: [Quarterly report], April 1, 1991—June 
30, 1991, 17:112 (R;US) 

Polysaccharides and bacterial plugging: First annual report, 
1990-1991, 17:113 (R;US) 

Stochastic flow unit modeling of a North Sea coastal-deltaic 
reservoir, 17:123 (IA;NO) 

RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 

Energy consumption and heating costs in dwellings, 17:952 
(R;NO;In Norwegian) 

Lighting options for homes, 17:937 (R;US) 

Moisture Contro] Handbook: New, low-rise, residential construc- 
tion, 17:955 (R;US) 

RESFEN: A residential fenestration performance design tool, 
17:947 (R;US) 

Research programme on renovation 1986-1988: Final report, 
17:962 (R;Fl) 

RESIDENTIAL SECTOR 

1990 Environmental Monitoring Report, Sandia National Labo- 
ratories, Albuquerque, New Mexico, 17:1803 (R;US) 

Hanford Area 1990 population and 50-year projections, 17:833 
(R;US) 


Hot water electric energy use in single-family residences in the 
Pacific Northwest: Regional End-Use Metering Project 
(REMP/ELCAP), 17:936 (R;US) 

Research and development conference: California Institute for 
Energy Efficiency (CIEE) program: Abstracts, 17:946 (R;US) 

Structuring energy supply and demand networks in a general 
equilibrium model to simulate global warming control strate- 
gies, 17:835 (R;US) 

RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS 

Identification of resin degradation product, 17:258 (R;IN) 

Reactivity of young chars via energetic distribution measure- 
ments: Quarterly technical progress report, 15 March 
1991-15 June 1991, 17:38 (R;US) 

RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE IONIZATION MASS SPECTROSCOPY 

Present trends in instrumental ultratrace analysis, 17:1222 
(IA;CS;In Czech) 

RESOURCE RECOVERY FACILITIES 

An overview of RDF processing systems: Current status, design 
features, and future trends, 17:994 (R;US) 

RESPIRATORS 

Metal impregnation influence on the adsorbents efficiency to- 
wards radioiodine (respirator filters adsorbents), 17:1159 
(R;IL;in Hebrew) 

RESPIRATORY EQUIPMENT 

See RESPIRATORS 

RESPIRATORY SYSTEM 

The Revised International Commission on Radiological Protec- 
tion (ICRP) dosimetric model for the human respiratory tract: 
An overview, 17:1882 (R;US) 

RETROFITTING 

Further research on melting activated and contaminated materi- 
als from the decommissioning of nuclear installations for the 
final storage. Final report, 17:309 (1;DE;In German) 

REVERSE-FIELD PINCH 

A program of FRC theory research: Annual performance report, 
17:2516 (R;US) 

Plasma experiment in a small reversed field pinch apparatus at 
INPE, 17:2430 (R;BR) 

Tokamak and RFP ignition requirements, 17:2479 (R;US) 

REVERSED-FIELD MIRRORS 

Finite 8 and nonlocal calculation of collisionless and dissipative 
drift instabilities: Annual performance report for a program of 
FRC theory research, 17:2407 (R;US) 

RF SYSTEMS 

Feed forward rf control system of the accelerator test facility, 

17:1513 (R;US) 
RHENIUM 

Preparation of metallic rhenium by thermal decomposition of 
rhenium (3) trans-tetrahalogenodi--carboxylates, 17:1295 
(IA;SU;In Russian) 

RHENIUM COMPLEXES 

Preparation of metallic rhenium by thermal decomposition of 
rhenium (3) trans-tetrahalogenodi-y-carboxylates, 17:1295 
(IA;SU;In Russian) 

Synthesis and structure of heterometallic clusters with Re2Mo2 
and Ni2Mo2 skeleton, 17:1299 (IA;SU;In Russian) 

Synthesis and structure of new rhenium chalcochloride com- 
plexes, 17:1283 (IA;SU;in Russian) 

RHENIUM COMPOUNDS 
See also RHENIUM SILICIDES 
RHENIUM SULFIDES 

Interaction of phosphorus with two transition metals of the 4-7 

groups, 17:1319 (IA;SU;In Ukrainian) 
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RHENIUM SILICIDES 
Electronic structure and thermodynamic properties of manganese 
and rhenium silicide phases, 17:1325 (IA;SU:in Russian) 
RHENIUM SULFIDES 
Rhenium dichalcogenides: synthesis and investigation, 17:1292 
(IA;SU;In Russian) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHO-765 RESONANCES 
See RHO-770 MESONS 
RHO-770 MESONS 
Low bass resonances (p, w, ¢) in S-U and O-U interactions at 
200 GeV/nucleon, 17:2181 (R;FR;in French) 
RHODIUM 
The catalytic decomposition of aqueous solutions of formic acid 
by the platinum metals, 4, 17:1357 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report, June 15, 1991—September 15, 
1991, 17:26 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 16, June 15, 1991—September 
15, 1991, 17:25 (R;US) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN CURVATURE TENSOR 
See RIEMANN SPACE 
RIEMANN GEOMETRY 
See RIEMANN SPACE 
RIEMANN MANIFOLDS 
See RIEMANN SPACE 
RIEMANN METRIC 
See RIEMANN SPACE 
RIEMANN SPACE 
Example of a non-measurable set involving aperiodic trajecto- 
ries of a discrete map, 17:2350 (R;XA) 
Multiple solutions to the Douglas problem in S", 17:2349 (R;XA) 
RIEMANN SPHERE 
See RIEMANN SPACE 
RINGS (STORAGE) 
See STORAGE RINGS 
RISA 
See ALBUMINS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ANALYSIS 
See RISK ASSESSMENT 
RISK ASSESSMENT 
Designation of facility usage categories for Hanford Site facili- 
ties, 17:800 (R;US) 
RISOE NATIONAL LABORATORY 
Fundamentals in combustion: Pyrolysis and reactivity measure- 
ments with a new atmospheric entrained flow reactor and 
description of a burning particle in a controlled atmosphere, 
17:43 (l;DK) 
RIVETS 
See FASTENERS 
ROADS 
Archaeological investigations on the Buckboard Mesa Road 
Project, 17:1727 (R;US) 
ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
ROBOTS 
DOE/NE robotics for advanced reactors: Bimonthly progress re- 
port, August-September 1991, 17:1374 (R;US) 
Robotic capabilities for printed wiring assembly processing: Fi- 
nal report, 17:1420 (R;US) 
ROCK BURSTS 
Further development and in-situ testing of remote control sys- 
‘tems for the detection of critical rock stresses in standing coal 
faces (main phase). Final report, 17:69 (|;DE;In German) 


ROCK CAVERNS 
Compressed air eneray storage in rock caverns: Part 2. 17:811 
(R:Fl:in Finnish) 
ROCKS 
See also METAMORPHIC ROCKS 
SEDIMENTARY ROCKS 
Geochronologic study of polycyclic rocks from Sao Vicente com- 
plex in anticlinorium of Caico and Florania - RN, Brazil, 
17:1176 (I:BR:In Portuguese) 
Models of natural fracture connectivity: Implications for reservoir 
permeability, 17:1899 (R:US) 
ROCKY FLATS PLANT 
A process for evaluation and state approval of an emergency 
response atmospheric dispersion model for Rocky Flats, Col- 
orado, 17:1711 (R:US) 
ROCKY MOUNTAINS 
Meteorological conditions during the winter validation study at 
Rocky Flats, Colorado: An overview, 17:1712 (R:US) 
RODENTS 
See also GUINEA PIGS 
RATS 
Mass and energy budgets of animals: Behavioral and ecological 
implications: Progress report, May 1, 1991—-November 1, 
1991, 17:1807 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROMANIA 
Evaluating investment costs and economic performance criteria 
for nuclear power in Romania, 17:702 (RA;XA) 
ROTORS 
Evaluation of the concept of a stall limited rotor, 17:546 (R:GB) 
Summary of the collected data for tests on the NACA 0015, 
NACA 0018, NACA 0021, NACA 0025 and NACA 0030 aero- 
foils, 17:544 (R;GB) 
RUBBERS 
Gamma radiation effect on vulcanized synthetic rubber, 17:1163 
(R;BR;In Portuguese) 
RUMANIA 
See ROMANIA 


RUNAWAY ELECTRONS 
Hard X-ray studies on the Castor tokamak, 17:2433 (R;CS) 
RUTHENIUM 

The catalytic decomposition of aqueous solutions of formic acid 

by the platinum metals, 4, 17:1357 (R;US) 
RUTHENIUM COMPLEXES 

Correlations between electrochemical and spectrochemical pa- 
rameters of ruthenium sulfoxides series with N-heterocyclic, 
17:1258 (1;BR;In Portuguese) 

Electrochemical behavior of mononuclear and binuclear com- 
pounds from ruthenium amines and cyanoferrates with 
4,4'-dithiodipyridine, 17:1261 (|;BR:in Portuguese) 

Electrochemistry of ruthenium acetate trigonal cluster with 
dimethylsulfoxide and pyridine, 17:1259 (|;BR;In Portuguese) 

Spectroelectrochemical and cyclic voltametry of polynuclear 
complexes and ruthenium (Il) tris(bipyrazine) with peripheric 
ruthenium-edta clusters, 17:1260 (|;BR;In Portuguese) 

Spectroscopic and electrochemical correlations in triangular 
ruthenium clusters containing N-heterocyclic ligands, 17:1252 
(I;BR;In Portuguese) 

Spectroscopic and electrochemical study of polynuclear clusters 
from ruthenium acetate, 17:1251 (1;BR;In Portuguese) 

Structure, properties and prospects of the use of platinum metal 
hetero-, binuclear chalcogenochloride complexes, 17:1265 
(IA;SU;in Russian) 

Study of electron transfer process: kinetic of redox process be- 
tween ruthenium and cobalt complexes, 17:1254 (1;BR;In 
Portuguese) 

Synthesis, characterization and reactivity of [Ru(edta)L] com- 
plexes, 17:1188 (1;BR;in Portuguese) 

RUTHENIUM OXIDES 

High-temperature chemical interaction in oxide systems contain- 

ing ruthenium (4) compounds, 17:1290 (IA;SU;In Russian) 
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S CODES 
SIDA - System for importation distribution and acquisition of ra- 
dioisotope - User manual, 17:393 (|:BR:in Portuguese) 
S MATRIX 
Bootstrap trees and consistent S matrices. 17:2113 (R:DK) 
S-1000 RESONANCES 
See MESONS 
SACCHAROSE 

Study of the mechanism of the gamma radiolysis of saccharose 
and its derivatives in aqueous or solid phase. Study by spin 
trapping. 17:1364 (R:FR:In French) 

SAFEGUARDS 

See also IAEA SAFEGUARDS 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy 
Office of Safeguards and Security, quarter ending June 30, 
1991, 17:399 (R:US) 

SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Development of basic software for PSA based technical specifi- 
cation evaluations, 17:787 (RA:XA) 
Development of technical specification surveillance require- 
ments for Sizewell "B” power station, 17:591 (RA:XA) 
Evaluation of WWER 440 technical specifications using PSA, 
17:594 (RA:XA) 
NPP channel structure safety system reliability analysis. Meth- 
ods and computer code SHARM-2, 17:590 (RA;XA) 
Use of probabilistic safety assessment to evaluate nuclear power 
plant technical specifications: Report of a technical committee 
meeting held in Vienna, 18-22 June 1990, 17:785 (R:XA) 
WWER plant probabilistic safety assessment, 17:585 (RA;XA) 
SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SAFETY ANALYSIS 

Criticality safety evaluation of Rocky Flats Plant one-gallon ship- 
ping containers, 17:1376 (R;US) 

SAFETY ENGINEERING 

Safety related terms for advanced nuclear plants, 17:2626 (R;XA) 

Structural concepts and details for seismic design, 17:741 (R;US) 

Technical basis, supporting information, and strategy for devel- 
opment and implementation of DOE policy for natural 
phenomena hazards, 17:856 (R;US) 

Water cooled reactor technology: Safety research abstracts no. 
1: Information on research in progress, 17:599 (R:XA) 

SALES 

Capacity management to fulfil the needs of the  ship- 

pers/operators, 17:221 (IA;NO) 
SALICYLIC ACID 
Enhancing solar photocatalytic detoxification by adsorption of 
porphyrins onto TiOz, 17:486 (R;US) 
SALINE ZONE 
See OIL SHALES 
SALINITY 
The bioenergetics of salt tolerance: Final report, 17:1811 (R;US) 
SALMON 

Columbia River stock identification study: Validation of genetic 
method: Annual report, 17:470 (R:US) 

Ecological studies of radioactivity in the Columbia river Estuary 
and adjacent Pacific Ocean: Progress report, 1 July 1965-30 
June 1966: Volume 3, 17:1801 (R;US) 

SALT CAVERNS 
Site geotechnical considerations for expansion of the Strategic 
Petroleum Reserve (SPR) to one billion barrels, 17:109 (R;US) 
SALTS 
See also MOLTEN SALTS 
Pad A treatability study long-range project plan, 17:287 (R;US) 


SAMARIUM COMPOUNDS 

Heterophase interaction of barium. rare earth titanium hydrox- 
ides during the synthesis of barium rare earth tetratitanates. 
17:1298 (IA:SU:in Russian) 

SAMARIUM IONS 

Excited state absorption measurements of Sm** in CaF, SrF2, 

and SrClo, 17:1428 (R:US) 
SAMPLE PREPARATION 

Lagoa Real design. Description and evaluation of sampling sys- 

tem, 17:1755 (R;BR;In Portuguese) 
SAMPLERS 

See also AIR SAMPLERS 

Advances in downhole sampling of high temperature solutions, 
17:1906 (R;US) 

SAN FRANCISCO BAY 

Assessing the costs of adapting to sea level rise: A case study 

of San Francisco Bay, 17:847 (R:SE) 
SAND 

Why the coastal plain of Paraiba do Sul river not be denomi- 
nated the classical model of wave dominated delta, 17:1178 
(I:BR:In Portuguese) 

SANDIA LABORATORIES 

1990 Environmental Monitoring Report, Sandia National Labo- 
ratories, Albuquerque, New Mexico, 17:1803 (R:US) 

Summary - Hard rock penetration, 17:526 (RA;US) 

Tiger Team assessment of the Sandia National Laboratories, Al- 
buquerque, 17:1686 (R:;US) 

SANITARY LANDFILLS 

Landfill gas operating experiences, 17:425 (R:SE;In Swedish) 

Mathematical modelling of water and gas transport in layered 
soil covers for coal ash deposit: Part 2, 17:62 (R;SE) 

Phase 1 report on sensor technology, data fusion and data in- 
terpretation for site characterization, 17:1759 (R;US) 

SATELLITES 

Computational determination of ballistic limits for a simple Whip- 
ple bumper shield, 17:1412 (R;US) 

Experimental and numerical simulations of orbital debris impact 
on a simple Whipple bumper shield, 17:1413 (R;US) 

Radioactivities of Long Duration Exposure Facility (LDEF) mate- 
rials: Baggage and bonanzas, 17:1086 (R;US) 

Soviet satellite communications science and technology, 
17:1377 (R;US) 

SATURN PLANET 

Miscibility of hydrogen and helium mixtures at megabar pres- 

sures, 17:1932 (R;US) 
SAVANNAH RIVER PLANT 

An aerial radiological survey of the Central Savannah River Site, 
Aiken, South Carolina: Survey date: February 1987, 17:1729 
(R;US) 

An aerial radiological survey of the Savannah River Site TNX fa- 
cility and surrounding area, Aiken, South Carolina: Date of 
survey: August 1986, 17:1730 (R:US) 

Ecological studies related to construction of the Defense Waste 
Processing Facility on the Savannah River Site: Annual re- 
port, FY 1987-1988, 17:1762 (R;US) 

SAWTOOTH OSCILLATIONS 

ECE and x-ray image reconstructions of sawtooth oscillations 
on TFTR, 17:2481 (R;US) 

How to escape a sawtooth, 17:2400 (R;IL) 

SCANDIUM 41 
Evidence for the 1gg 2 strength in “Sc and proton decay mode, 
17:2164 (R;FR) 
SCANDIUM ALLOYS 
The systems of Sc-(Fe,Co,Ni)-C, 17:1324 (IA;SU;In Russian) 
SCANDIUM CARBIDES 
The systems of Sc-(Fe,Co,Ni)-C, 17:1324 (IA;SU;In Russian) 
SCANDIUM COMPOUNDS 
See also SCANDIUM CARBIDES 
SCANDIUM HYDROXIDES 
SCANDIUM SULFIDES 
SCANDIUM TUNGSTATES 

Preparation and study of dehydration regularities of group 3 or- 

thovanadates, 17:1296 (IA;SU;In Russian) 
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Synthesis of complex compounds by the method of vacuum 
condensation for new material preparation, 17:1271 (IA;SU;In 
Russian) 

SCANDIUM HYDROXIDES 

On the peculiarities of scandium tungstate formation from aque- 

ous solutions and its properties, 17:1267 (IA;SU;In Russian) 
SCANDIUM SULFIDES 

Synthesis and properties of luminophors based on double sul- 

fides, 17:1291 (IA;SU;In Russian) 
SCANDIUM TUNGSTATES 

On the peculiarities of scandium tungstate formation from aque- 

ous solutions and its properties, 17:1267 (IA;SU;In Russian) 
SCANNING LIGHT MICROSCOPY 
Application of nuclear particle tracks: A scanning x-ray micro- 
scope, 17:1637 (R;US) 
SCATTERING 
See also ELASTIC SCATTERING 
INELASTIC SCATTERING 
SMALL ANGLE SCATTERING 

How to escape a sawtooth, 17:2400 (R;IL) 

Intermittency, a novel phenomenon in high-energy scattering, 
17:2054 (IA;AT;in German) 

SCHEDULES 
TRU Waste Management Program cost/schedule optimization 
analysis, 17:278 (R;US) 

SCHOOL FACILITIES 

See EDUCATIONAL FACILITIES 
SCHOOL PLANT 

See EDUCATIONAL FACILITIES 
SCHOOLS 

See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 

On quantization, the generalised Schroedinger equation and 
classical mechanics, 17:2398 (R;AU) 

SCHWINGER FUNCTIONAL EQUATIONS 

Schwinger-Dyson equations for the two-matrix model and W; 

algebra, 17:2090 (R;XA) 
SCIENTIFIC PERSONNEL 
“Science in Action”: An interdisciplinary science education pro- 
gram, 17:1000 (R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also GAS SCINTILLATION DETECTORS 
A real-time expert system for experimental high energy/nuclear 
physics, 17:1530 (RA;US) 
Indiana University High Energy Physics Group, Task E: Techni- 
cal progress report, January 1, 1991—December 31, 1991, 
17:1593 (R;US) 
Total and elastic pp cross sections at RHIC, 17:1979 (RA;US) 
SCINTILLATION DETECTORS 

See SCINTILLATION COUNTERS 
SCOTLAND 

See UNITED KINGDOM 
SCRAP METALS 

Further research on melting activated and contaminated materi- 
als from the decommissioning of nuclear installations for the 
final storage. Final report, 17:309 (1;DE;in German) 

SCREWS 
See FASTENERS 
SEASONAL THERMAL ENERGY STORAGE 

Preliminary design study of a Central Solar Heating Plant with 
Seasonal Storage at the University of Massachusetts, 
Amherst: Final report, 17:499 (R;US) 

Site-specific investigations of aquifer thermal energy storage for 
space and process cooling, 17:813 (R;US) 

SEBACEOUS GLANDS 

See SKIN 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 


SECURITY 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy 
Office of Safeguards and Security, quarter ending June 30, 
1991, 17:399 (R;US) 

SECURITY PERSONNEL 

Medical screening reference manual for security force person- 
nel at fuel cycle facilities possessing formula quantities of 
special nuclear materials, 17:395 (R;US) 

Physical fitness training reference manual for security force per- 
sonnel at fuel cycle facilities possessing formula quantities of 
special nuclear materials, 17:396 (R;US) 

SEDIMENTARY BASINS 

Temperature-time variations in sediments from the central trough 
area and the Danish subbasin evaluated by fission-track stud- 
ies of cuttings from selected drill holes, 17:107 (R;DK) 

SEDIMENTARY ROCKS 

See also SHALES 

Potentiality of Rb-Sr method for dating the argillous sedimentary 
rocks, 17:1177 (1;BR;In Portuguese) 

SEDIMENTS 

Annual hydrologic data summary for the White Oak Creek Wa- 
tershed: Water Year 1990 (October 1989-September 1990), 
17:1789 (R;US) 

Canyon waste dump case study, 17:1724 (R;US) 

Chloride, bromide and iodide distributions in Loch Lomond sedi- 
ment interstitial water, 17:292 (R;FR) 

Migration of uranium daughter radionuclides in natural sedi- 
ments, 17:298 (R;FR) 

Precision INNA and Moessbauer spectroscopy measurements 
on short-lived nuclides in selected reference substances, 
17:1206 (IA;AT;In German) 

Relation between natural radioactivity in sediment and potential 
heavy mineral enrichment on the Washington continental 
shelf, 17:1911 (R;US) 

Thermoluminescent dating of sediments, 17:1208 (IA;AT;In Ger- 
man) 

SEEDS 

Radioactivities of Long Duration Exposure Facility (.DEF) mate- 

rials: Baggage and bonanzas, 17:1086 (R;US) 
SEISMIC ARRAYS 

Array analysis of regional Pn and Pg wavefields from the 

Nevada Test Site, 17:1672 (R;US) 
SEISMIC EFFECTS 

Assessment and interpretation of cross- and down-hole seismo- 
grams at the Paducah Gaseous Diffusion Plant: Gaseous 
Diffusion Plant Safety Analysis Report Upgrade Program, 
17:380 (R;US) 

Structural concepts and details for seismic design, 17:741 (R;US) 

SEISMIC P WAVES 

High-frequency P wave spectra from explosions and earth- 

quakes, 17:1673 (R;US) 
SEISMOGRAPHS 

Assessment and interpretation of cross- and down-hole seismo- 
grams at the Paducah Gaseous Diffusion Plant: Gaseous 
Diffusion Plant Safety Analysis Report Upgrade Program, 
17:380 (R;US) 

SELENIUM 
Kesterson crisis: Sorting out the facts, 17:1786 (R;US) 
SELF POTENTIAL LOGGING 
See SP LOGGING 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 

A summary of high-temperature electronics research and devel- 

opment, 17:1427 (R;US) 
SEMICONDUCTOR JUNCTIONS 

Solutions to heavy ion induced avalanche burnout in power de- 

vices, 17:1424 (R;US) 
SEMICONDUCTOR LASERS 

Laser parameters of quantum-well heterostructures, 17:2290 
(R;XA) 

Nonlinear gain suppression in semiconductor lasers due to car- 
rier heating, 17:1153 (R;DK) 
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SEMICONDUCTOR MATERIALS 

See also N-TYPE CONDUCTORS 

A summary of high-temperature electronics research and devel- 
opment, 17:1427 (R;US) 

Excitons in semiconducting superlattices, quantum wells, and 
ternary alloys: Progress report, September 15, 1990— 
September 14, 1991, 17:1148 (R;US) 

Laser triggered field emission, 17:1074 (R;FR) 

Monitoring of the manufacture of active semiconductor compo- 
nents, 17:1211 (IA;CS;In Czech) 

Parametric excitation of Alfven and helicon waves in a magne- 
toactive compensated semiconductor by microwave radiation, 
17:2300 (R;XA) 

Potential fluctuations due to the randomly distributed charges at 
the semiconductor-insulator interface in MlS-structures, 
17:2285 (R;XA) 

Squeezed state of biexcitons in excited semiconductors, 
17:2302 (R;XA) 

The hot phonon spot in the film, 17:2284 (R;XA) 

SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION EQUIPMENT 
The design and construction of a hot dry rock pilot plant, 17:518 
(RA;US) 
SEPARATION PROCESSES 
See also CHEMISORPTION 
DIALYSIS 
DISTILLATION 
PRECIPITATION SCAVENGING 

Improved formulation for gravity segregation in naturally frac- 
tured reservoirs, 17:160 (IA;NO) 

Leaching research - Characterization, regulation, and metal re- 
covery, 17:1769 (RA;US) 

Mild coal gasification: Product separation, pilot-unit support, 
twin screw heat transfer, and H2S evolution, 17:46 (R;US) 

SERINE 
Steroselective synthesis and application of L-['5N] amino acids, 
17:1820 (R;US) 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 

Lawrence Livermore National Laboratory environmental report 

for 1990, 17:1716 (R;US) 
SHALES 

See also OIL SHALES 

Actual stage of organic geochemical knowledge from Campos 
and Espirito Santo basins, Brazil, 17:1733 (|;BR;in Portuguese) 

SHALLOW LAND BURIAL 

See GROUND DISPOSAL 
SHEATHS (FUEL) 

See FUEL CANS 
SHF RADIATION 

See RADIOWAVE RADIATION 
SHIELDING 

A user's guide to CEPXS/ONELD Version 1.1, 17:2260 (R;US) 

Engineering Physics and Mathematics Division progress report 
for period ending March 31, 1991, 17:2604 (R;US) 

MORSE/STORM: A generalized albedo option for Monte Carlo 
calculations, 17:2540 (R;US) 

Neutron transport planary slab-geometry shielding, 17:723 
(R;CS) 

SHIPMENT 
See TRANSPORT 
SHIPS 

Experimental and theoretical investigations of marine stratocu- 
mulus cloud sensitivity to climate parameters using ship-trail 
clouds, 17:1908 (R;US) 

SHOCK (IMPACT) 
See IMPACT SHOCK 
SHORT ROTATION CULTIVATION 

Mechanical and chemical weed control in newly established 

Salix plantations, 17:414 (R;SE;In Swedish) 


SHOWER COUNTERS 

A real-time expert system for experimental high energy/nuclear 
physics, 17:1530 (RA;US) 

High energy physics experiment triggers and the trustworthi- 
ness of software, 17:1596 (R;US) 

Magnetic characteristics of the DO detector, 17:1595 (R;US) 

RD-10 calorimeter/absorber optimization for a RHIC dimuon ex- 
periment, 17:1534 (RA;US) 

SHROUDS 

High burnup fuel rod behaviour and cladding mechanical prop- 
erties under load follow conditions, 17:628 (RA;XA) 

Study on fission gas release from high burnup fuel, 17:602 
(RA;XA) 

SHUTDOWN 
Gas pipeline isolation without flooding for emergency shutdown 
valve installation, 17:228 (IA;NO) 
SHUTDOWNS 
See SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 

See also LI-DRIFTED SI DETECTORS 

A real-time expert system for experimental high energy/nuclear 
physics, 17:1530 (RA;US) 

Measurement stand for diagnosis of semiconductor detectors 
based on IBM PC/XT computer (4-way spectrometric analysis 
of pulses), 17:1622 (R;PL;In Polish) 

The development of silicon multiplicity detectors for RHIC, 
17:1531 (RA;US) 

The increase in leakage current in segmented silicon detectors 
exposed to 1.2 MeV neutrons while reverse biased, 17:1164 
(R;AU) 

SIALON 
See ALUMINIUM OXIDES 
SIGMA MODEL 

Magnetic susceptibility of O(N) o-models in 2d: Weak coupling 
results from 1/N-expansion, 17:2108 (R;DK) 

Mass gap of O(N) c-models in 2d: Support for exact results 
from 1/N-expansion, 17:2107 (R;DK) 

N=2, D=4 supersymmetric o-models and Hamiltonian mechan- 
ics, 17:2075 (R;XA) 

SIGMA-410 RESONANCES 

See SIGMA MODEL 

SILANES 

Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Technical progress 
report, March 1, 1989-September 30, 1991, 17:1245 (R;US) 

SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
SILICON 

Hexagonal phase in tensile LPCVD poly-Si film, 17:1156 (R;US) 

Monitoring of the manufacture of active semiconductor compo- 
nents, 17:1211 (IA;CS;In Czech) 

Theoretical study of the structure, energetics, and dynamics of 
silicon and carbon systems using tight-binding approaches, 
17:1964 (R;US) 

Thermal stability of Mo/Si multilayers, 17:1647 (R;US) 

SILICON ALLOYS 

A charged particle transport analysis of the dose to a silicon- 
germanium thermoelectric element due to a solar flare event, 
17:680 (R;US) 

Superplasticity in a nickel silicide alloy: Microstructural and me- 
chanical correlations, 17:1102 (R;US) 

SILICON CARBIDES 

Creep of whisker-reinforced ceramics, 17:1105 (R;US) 

Exploring novel silicon-containing polymers—From preceramic 
polymers to conducting polymers with nonlinear optical prop- 
erties, 17:1130 (R;US) 

SILICON HYDRIDES 

See SILANES 

SILICON OXIDES 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 16, June 15, 1991—September 
15, 1991, 17:25 (R;US) 

SILICON SEMICONDUCTOR DETECTORS 

See Si SEMICONDUCTOR DETECTORS 
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SILICON SOLAR CELLS 

The effects of concentrated ultraviolet light on high-efficiency sil- 
icon solar cells, 17:483 (R;US) 

[Preoxidation cleaning optimization for crystalline silicon], 
17:484 (R:US) 

SILVER BROMIDES 
Onset of multifragmentation in the O+AgBr system, 17:2159 
(R;FR) 
SIMS 
See MASS SPECTROSCOPY 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 
Site development plan for Oak Ridge National Laboratory, Mar- 
tin Marietta Energy Systems, 17:2569 (R;US) 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 

Development of technical specification surveillance require- 

ments for Sizewell "B” power station, 17:591 (RA;XA) 
SKIN 

See also HAIR 

Oncogene amplification detected by in situ hybridization in radi- 
ation induced rat skin tumors, 17:1873 (R;US) 

The oncogenic action of ionizing radiation on rat skin: Progress 
report, May 1, 1991—April 30, 1992, 17:1874 (R;US) 

Tumors of the skin and soft tissues: Revision 1, 17:1850 (R;US) 

SLAGS 
Characterization and utilization of slag from the Texaco Gasifi- 
cation Process, 17:54 (RA;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLC DETECTORS 

[Study of electron-positron interactions at the Stanford Linear 
Accelerator Center}: Progress report, [January 1, 1991— 
December 31, 1991], 17:1594 (R;US) 

SLIDING FRICTION 
Scale effects in sliding friction: An experimental study, 17:1022 
(R;US) 
SLM 
See SCANNING LIGHT MICROSCOPY 
SLUDGES 

Use of the TRUEX process for the pretreatment of neutralized 
cladding removal waste (NCRW) sludge — Results of FY 1990 
studies, 17:319 (R;US) 

Y-12 Development Division technical progress report for the pe- 
riod ending July 1, 1990: Part 6, Environmental technology, 
17:360 (R;US) 

SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SMALL ANGLE SCATTERING 

Application of the equivalent chain model for the analysis by 
saxs of human serum albumin, 17:2254 (R;BR) 

SMECTITE 

Changes in U(Vl) speciation upon sorption onto montmorillonite 

from aqueous and organic solutions, 17:1350 (R;US) 
SNAKE RIVER PLAIN 

Stratigraphy of the unsaturated zone and uppermost part of the 
Snake River Plain Aquifer at the Idaho Chemical Processing 
Plant and Test Reactors Area, Idaho National Engineering 
Laboratory, Idaho, 17:1902 (R;US) 

SODIUM 

Criteria for assessing the quality of signal processing techniques 
for acoustic leak detection, 17:664 (RA;XA) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report, June 15, 1991—September 15, 
1991, 17:26 (R;US) 

SODIUM CHLORIDES 
Semiempirical calculations of the electronic structure in ionic 
’ erystals, 17:1950 (R;XA) 
The bioenergetics of salt tolerance: Final report, 17:1811 (R;US) 


SODIUM FLUORIDES 
Semiempirical calculations of the electronic structure in ionic 
crystals, 17:1950 (R:XA) 

SODIUM IODIDE DETECTORS 

See NAI DETECTORS 
SODIUM-WATER REACTIONS 

See MOLTEN METAL-WATER REACTIONS 
SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOFT COAL 

See BITUMINOUS COAL 
SOFT SOLDERING 

See SOLDERING 
SOILS 

Acidification 
lon exchange dynamics and soil adification: Model development 
and testing, 17:1763 (R;Fl) 
Air Pollution Monitoring 
Canyon waste dump case study, 17:1724 (R;US) 
Calibration Standards 

Precision INNA and Moessbauer spectroscopy measurements 
on short-lived nuclides in selected reference substances, 
17:1206 (IA;AT;In German) 

Contamination 

Cs 137 transfer from soil to flour, 17:1736 (IA;AT;In German) 

SOILD: A computer model for calculating the effective dose 
equivalent from external exposure to distributed gamma 
sources in soil, 17:1721 (R;US) 

Surface radiological investigations of Trench 6 and low-level 
waste Line Leak Site 7.4b at the Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee, 17:315 (R;US) 

The desorption equilibrium of K 40 and Cs 137 in underground 
sediments after Chernobyl, 17:1737 (IA;AT;In German) 

Decontamination 

Land surface cleanup of plutonium at the Nevada Test Site, 
17:1725 (R;US) 

Three-dimensional computer simulations of bioremediation and 
vapor extraction, 17:1749 (R;US) 

Wekion Spring quarry construction staging area and water treat- 
ment plant site remedial action characterization report for the 
Weldon Spring Site Remedial Action Project, Weldon Spring, 
Missouri, 17:373 (R;US) 

Fluid Flow 

Integrated loading rate determination for wastewater infiltration 
system sizing, 17:1770 (R;US) 

On preferential flow and its measurement, 17:1771 (R;US) 

Lithology 
Canyon waste dump case study, 17:1724 (R;US) 
Natural Radioactivity 

Natural radioactivity in samples of phosphates, industrial gyp- 

sum and surface soils, 17:1734 (1;BR;in Portuguese) 
Permeability 

Effects of vegetation on radon transport processes in soil: 

Progress report, 17:1726 (R;US) 
Quantitative Chemical Analysis 

Object-oriented data handling system for an automated chem- 

istry laboratory, 17:1750 (R;US) 
Radionuclide Kinetics 

Changes in scintillation probe findings—1963 to 1968, 200 Area 

Waste Disposal Site monitoring wells, 17:1760 (R;US) 
Radionuclide Migration 

Assessment of the radiocaesium levels in irish soils and its 
transfer to crops, 17:1745 (I;IE) 

Effects of vegetation on radon transport processes in soil: 
Progress report, 17:1726 (R;US) 

Removal 

Land surface cleanup of plutonium at the Nevada Test Site, 

17:1725 (R;US) 
Sampling 

Canyon waste dump case study, 17:1724 (R;US) 

Wekdon Spring quarry construction staging area and water treat- 
ment plant site remedial action characterization report for the 
Weldon Spring Site Remedial Action Project, Wekion Spring, 
Missouri, 17:373 (R;US) 
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Soil Chemistry 
A review of the Hanford Site soil corrosion applicable to solid 
waste containers. 17:346 (R;US) 
Tracer Techniques 
Dynamics of P added to soil by vegetable residues labelled with 
sup(32)P, 17:1764 (R:BR;In Portuguese) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also COPPER SELENIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
1990 DOE/SANDIA crystalline photovoltaic technology project 
review meeting, 17:482 (R;US) 
[Mfactor: A PC-based program for general spectral mismatch 
corrections]. 17:485 (R;US) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Preliminary investigation of the market for Danish solar collec- 
tors in Western Germany: Supplement B. Brochures, 17:478 
(l;DK;In Danish) 
Preliminary investigation of the market for Danish solar collec- 
tors in Western Germany, 17:476 (1;DK;in Danish) 
Preliminary investigation of the market for Danish solar collec- 
tors in Western Germany: Supplement A. Public system of 
subsidies, 17:477 (1;DK;In Danish) 
SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
Advanced photovoltaic concentrator system low-cost prototype 
module, 17:496 (R;US) 
Solar concentrator development in the United States, 17:493 
(R;US) 
Solder fatigue reduction in point focus photovoltaic concentrator 
modules, 17:494 (R;US) 
SOLAR COOLING SYSTEMS 


Colorado State University ggogram for developing, testing, eval- 


uating and optimi solar heating and cooling systems: 
Project status report for months of January—August 1991, 
17:489 (R:US) 
SOLAR CORONA 
Disconnection of open coronal magnetic structures, 17:1922 
(R;US) 
SOLAR ELECTRON EVENTS 
See SOLAR ELECTRONS 
SOLAR ELECTRONS 
Counterstreaming solar wind halo electron events on open field 
lines?, 17:1925 (R;US) 
Quantitative analysis of bidirectional electron fluxes within coro- 
nal mass ejections at 1 AU, 17:1923 (R;US) 
SOLAR ENERGY 
Global survey of new energy technologies, 17:918 (R;Fl;In 
Finnish) 
National surveys of new energy technologies, 17:917 (R;Fl;In 
Finnish) 
Solar fuels: A literature survey, 17:487 (R;Fl) 
Solar thermal energy contract list, fiscal year 1990: Programs in 
utility technologies, 17:475 (R;US) 
SOLAR ENERGY CONVERSION 
Solar fuels: A literature survey, 17:487 (R;Fl) 
SOLAR FLARES 
A charged particle transport analysis of the dose to a silicon- 
germanium thermoelectric element due to a solar flare event, 
17:680 (R;US) 
Solar flares: invited review at the Royal Astronomical Society's 
meeting at Armagh, April 5, 1991, 17:1931 (R;GB) 
SOLAR HEATING SYSTEMS 
Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report for months of January—August 1991, 
17:489 (R;US) 
Preliminary design study of a Central Solar Heating Plant with 
Seasonal Storage at the University of Massachusetts, 
Amherst: Final report, 17:499 (R;US) 


Solar heating in Denmark: Small plants, 17:479 (1;DK) 
SOLAR NEUTRINOS 
The present status of the solar neutrino problem, 17:1920 
(IA:AT;In German) 
SOLAR RECEIVERS 
Structural analysis of a reflux pool-boiler solar receiver, 17:488 
(R:US) 
SOLAR REFLECTORS 
Improved tunnel resistance of silvered-polymer mirrors, 17:492 
(R:US) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLDERED JOINTS 
Effect of Au on the reliability of fine pitch surface mount solder 
joints, 17:1082 (R;US) 
Solder fatigue reduction in point focus photovoltaic concentrator 
modules, 17:494 (R;US) 
SOLDERING 
Fundamentals of wetting and spreading with emphasis on sol- 
dering, 17:1100 (R;US) 
SOLID CLUSTERS 
Atomic structure of clusters through chemical reactions, 
17:1017 (R;US) 
Structure, growth and bonding nature of Mg clusters, 17:2286 
(R;XA) 
The mean "size” of polyatomic boxes for a binary mixing, 
17:2295 (R;XA) 
SOLID ELECTROLYTE FUEL CELLS 
System analysis of a solid oxide fuel cell power plant, 17:928 
(R;SE;In Swedish) 
SOLID SOLUTIONS 
Superconductivity and charge transfer compensation by direct 
yeh in the La,,,CayBap_,_yCu3O7,5 system, 17:2323 
;XA) 
SOLID WASTES 
See also WOOD WASTES 
Methodology for generating waste volume estimates, 17:1732 
(R;US) 
The value of mineralogical characterization of synfuel solid 
wastes as illustrated by lignite fixed-bed gasification ash, 
17:47 (RA;US) 
SOLIDIFICATION 
Solidification of salt solutions on a horizontal surface, 17:1044 
(1;BR) 
SOLIDS 
Mesoscopic quantum effects, 17:2389 (IA;AT;In German) 
SOLUTES 
Molecular dynamics investigation of tracer diffusion in a simple 
liquid, 17:1953 (R;XA) 
SOLVENT EXTRACTION 
Evaluation of different solvent extraction methods for removing 
actinides from high acid waste streams, 17:312 (R;US) 
SOLVENTS 
See also ORGANIC SOLVENTS 
Evaluation of environmentally safe cleaning agents for diamond 
turned optics, 17:1680 (R;US) 
Molecular dynamics investigation of tracer diffusion in a simple 
liquid, 17:1953 (R;XA) 
Ultrafast spectroscopic studies of the photophysics of phenyl- 
substituted butadienes in liquids, 17:1361 (R;US) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Sound transmission at the sodiunvshell interface modelisation 
and recommendation for SG leak monitoring, 17:669 (RA;XA) 
SOUTH AFRICA 
Agreement of 16 September 1991 between the Government of 
the Republic of South Africa and the International Atomic En- 
ergy Agency for the application of safeguards in connection 
with the treaty on the non-proliferation of nuclear weapons, 
17:392 (R;XA) 
Plasma Physics Network Newsletter. No. 4, 17:2429 (1;XA) 
The SASOL experience with purification and reuse of synfuel 
wastewaters, 17:55 (RA;US) 





594 ERA Vol. 17, No. 1 





STABLE ISOTOPES 





Update on the synfuels industry in the Republic of South Africa, 
17:22 (RA;US) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTHERN NEGROS GEOTHERMAL FIELD 
See PALIMPINON GEOTHERMAL FIELD 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS 
Primary experiment aimed at selecting the suitable dose to mu- 
tation induction in two soybean cultivars, 17:1851 (R;SY;In 
Arabic) 
SP LOGGING 
The spontaneous potential tool, 17:101 (R;DK) 
SPACE 
See also INTERPLANETARY SPACE 
MATHEMATICAL SPACE 
Space exploration initiative mission architectures utilizing space 
power generation and distribution, 17:803 (R;US) 
SPACE FLIGHT 
Human round trip to Mars: Six months and radiation-safe, 
17:1871 (R;US) 
SPACE HEATING 
Energy consumption and heating costs in dwellings, 17:952 
(R;NO;In Norwegian) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
A charged particle transport analysis of the dose to a silicon- 
germanium thermoelectric element due to a solar flare event, 
17:680 (R;US) 
PEGASUS: An integrated power and propulsion system for the 
space exploration initiative, 17:766 (R;US) 
Space exploration initiative mission architectures utilizing space 
power generation and distribution, 17:803 (R;US) 
SPACE PROPULSION REACTORS 
A fission fragment reactor concept for nuclear space propulsion, 
17:767 (R;US) 
Assessment of the use of H2, CH,, NH3 and CO. as NTR pro- 
pellants, 17:762 (R;US) 
Development of nuclear fuels and materials for propulsion sys- 
tems for SEI, 17:761 (R;US) 
Nuclear thermal rocket clustering: 1, A summary of previous 
work and relevant issues, 17:765 (R;US) 
Nuclear thermal rocket clustering: Il, Monte Carlo analyses of 
neutronic, thermal, and shielding effects, 17:764 (R;US) 
PEGASUS: An integrated power and propulsion system for the 
space exploration initiative, 17:766 (R;US) 
Preliminary computational investigation of an open cycle gas 
core rocket, 17:763 (R;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
Computational determination of ballistic limits for a simple Whip- 
ple bumper shield, 17:1412 (R;US) 
Experimental and numerical simulations of orbital debris impact 
on a simple Whipple bumper shield, 17:1413 (R;US) 
PEGASUS: An integrated power and propulsion system for the 
space exploration initiative, 17:766 (R;US) 
Space exploration initiative mission architectures utilizing space 
power generation and distribution, 17:803 (R;US) 
SPACE-TIME 
See also LIGHT CONE 
Anomalous magnetic momentum in 3D space-time and self in- 
teracting anyons, 17:2101 (R;BR) 
Can particle production in de Sitter spacetime lead to a matter- 
dominated universe?, 17:2082 (R;XA) 
Essential singularities of spherically symmetric spacetimes, 
17:2375 (R;XA) 
On a possible origin of modular invariance, 17:2366 (R;XA) 


SPACE-TIME MODEL 

Vacuum fluctuation inside a doughnut type spacetime stuffed 

with a cosmic string, 17:1918 (R;BR) 
SPACECRAFT POWER SUPPLIES 

FALCON reactor-pumped laser technology for space power ap- 

plications, 17:1426 (R;US) 
SPANISH ORGANIZATIONS 

Order of 18 june 1990 granting to Empresa nacional del uranio, 
Sociedad Anonima the authorization for the construction of 
Quercus nuclear installation for the fabrication of uranium 
concentrates, in Saelices el Chico, Salamanca, 17:684 
(1;ES;In Spanish) 

SPARK IGNITION ENGINES 

A study of a mixture control and catalytic exhaust gas cleaning 
in an ethanol fuelled spark ignited direct injection engine, 
17:1014 (R;Fl;In Finnish) 

An emission and turbocharging study of a spark-assisted direct 
injection engine using ethanol, 17:1013 (R;Fl;in Finnish) 

SPECIAL RELATIVITY THEORY 

See RELATIVITY THEORY 

SPECTRA UNFOLDING 

Gamma spectra analysis from a Nal(Tl) scintillation detector us- 

ing a micro-computer, 17:2602 (R;IL;in Hebrew) 

SPECTROMETERS 
See also GAMMA SPECTROMETERS 

MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NMR SPECTROMETERS 
X-RAY SPECTROMETERS 

Test plan for rapid transuranic monitoring of soil and air dusts by 
direct large-area alpha spectrometry and L-shell x-ray spec- 
trometry, 17:1731 (R;US) 

SPENT FUEL CASKS 

Introduction of a new structural material for spent nuclear fuel 

transportation casks, 17:1375 (R;US) 
SPENT FUELS 

Economic prospects of the Integral Fast Reactor (IFR) fuel cy- 

cle, 17:654 (R;US) 
SPENT LIQUORS 

Characterization of kraft black liquor with respect to evaporation 

and combustion, 17:977 (R;Fl) 
SPIN 

Partial wave analysis of DM2 data in the n(1430) energy range, 
17:2008 (R;FR) 

Static and dynamic spin fluctuations in the spin glass doping 
regime in Laz_,Sr,CuO4,,, 17:2320 (R;US) 

Study of the angular momentum distribution of compound nuclei 
obtained from fusion reactions close to the Coulomb barrier, 
17:2171 (R;FR;In French) 

SPONTANEOUS POTENTIAL LOGGING 

See SP LOGGING 

SPRING-8 STORAGE RING 

Atomic physics with new synchrotron radiation: Report from the 
Japanese working group, 17:1579 (RA;US) 

RIKEN-JAERI 8-GeV synchrotron radiation project - SPring-8, 
17:1576 (RA;US) 

SPUTTERING 

Surprising phenomena at the surface of solids: complex 
molecule emission after impact of ions or of energetic pho- 
tons, 17:2310 (R;FR;In French) 

SRM 
See CALIBRATION STANDARDS 
STABILIZED SUPERCONDUCTORS 
Numerical simulation of the stability in a cable-in-conduit conduc- 
tor developed for fusion-magnet applications, 17:2548 (R;US) 
STABLE ISOTOPES 

See also ARGON 36 
ARGON 40 
CADMIUM 111 
CADMIUM 113 
CARBON 12 
CERIUM 142 
DEUTERIUM 
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HELIUM 4 
KRYPTON 84 
NEODYMIUM 142 
OXYGEN 16 
XENON 126 
XENON 131 
Steroselective synthesis and application of L-['°N] amino acids, 
17:1820 (R;US) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
Acoustic emission from stress corrosion crack initiation and 
growth in Type 304 SS, 17:1093 (R;US) 
Synthesis and properties of nanostructures formed by sputter 
deposition, 17:1095 (R;US) 
STAINLESS STEEL-304L 
An aging study of Halthane urethane 
U6Nb/stainless steel, 17:1103 (R;US) 
Microstructural and solidification cracking evaluation of electron 
beam welds in 304L, 17:1096 (R;US) 
The effect of yield strength on side-bonding upset welds, 
17:1088 (R;US) 
STAINLESS STEEL-316L 
Structural analysis of a reflux pool-boiler solar receiver, 17:488 
(R;US) 
STAINLESS STEEL-Z2CN18-10N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z2CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CMN18-8-6N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND18-13 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 
See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEEL-Z6CNT18-12B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEELS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
Fabrication of oxide dispersion strengthened ferritic clad fuel 
pins, 17:653 (R;US) 
Influence of multi-element ion beam bombardment on the corro- 
sion behavior of iron and steel, 17:1084 (R;US) 
Scale effects in sliding friction: An experimental study, 17:1022 
(R;US) 
Study of the corrosion rate behavior of ion implanted Fe-based 
alloys, 17:1083 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Research on Higgs bosons by positron-electron collisions, 
17:2013 (R;FR;in French) 
Rotational invariance and regularisation independence of the 
four-dimensional ¢* model, 17:2102 (IA;AT;In German) 
The standard model and beyond, 17:2061 (RA;GB) 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDARDS 
See also CALIBRATION STANDARDS 


adhesive to 


Report on the activities of the ASME-NQA Committee Working 
Group on Quality Assurance Requirements for Research and 
Development, April 1990 to August 1991, 17:862 (R;US) 

STANDING CROP 

See BIOMASS 


STANFORD LINEAR COLLIDER 
Bunch lengthening in the SLC damping rings, 17:1476 (RA;US) 
Final Focus Test Beam Alignment - A draft proposal, 17:1463 
(RA;US) 
GEONET: A realization of an automated data flow for data col- 
lecting, processing. storing and retrieving, 17:1453 (RA;US) 
Magnet fiducialization with coordinate measuring machines, 
17:1459 (RA;US) 
SIMS: The SLAC Industrial Measurement System, 17:1457 
(RA;US) 
The application of the principal curve analysis technique to 
smooth beam lines, 17:1454 (RA;US) 
The magnet fiducialization problem, 17:1458 (RA;US) 
START-UP (REACTOR) 
See REACTOR START-UP 


STATE BUILDINGS 
See PUBLIC BUILDINGS 


STATE GOVERNMENT 

Re-powering and site recycling in a competitive environment, 

17:831 (R;US) 
STATISTICAL MECHANICS 

Activity report of the theoretical Physics Service. June 1988 to 

May 1989, 17:2333 (R;FR;In French) 
STATISTICAL MODELS 

See also THERMODYNAMIC MODEL 

PORPST: A statistical postprocessor for the PORMC computer 
code: User's manual, Version 1.0, 17:347 (R;US) 

STEAM GENERATORS 
Acoustic Monitoring 

Acoustic monitoring of steam generators in service and water- 
into-sodium experiments, 17:670 (RA;XA) 

Analysis of acoustic data from the PFR SGU condition monitor, 
17:676 (RA;XA) 

Background- and simulated leak-noise measurements on ASB- 
loop, KNK II- and SNR 300-steam generators, 17:672 (RA;XA) 

Detection of steam leaks into sodium in fast reactor steam gen- 
erators by acoustic techniques - An overview of Indian 
programme, 17:660 (RA;XA) 

Proceedings of the specialists’ meeting on acoustic/ultrasonic 
detection of in sodium water leaks on steam generators, held 
in Aix-en-Provence, France, 1-3 October 1990, 17:658 (R;XA) 

Real time incorporation of random events in the reasoning of an 
on-line expert system. Application to the acoustic surveillance 
of vapor generators, 17:2593 (R;FR;In French) 

Towards an active acoustic detection system on EFR, 17:678 
(RA;XA) 

Water leak detection in steam generator of Super Phenix, 
17:674 (RA;XA) 

Corrosion Resistance 

Effect of the choice of materials and water chemistry of the sec- 
ondary circuit on the reliability of steam generators, 17:617 
(IA;CS;in Czech) 

Intergranular Corrosion 

Investigation into the corrosion behavior of steam generator 

tube steel, 17:1067 (IA;CS;in Czech) 
Leak Detectors 

Acoustic leak detector in Monju steam generator, 17:675 (RA;XA) 

Experimental studies on acoustic detection of sodium-water 
steam generator leaks in the USSR, 17:668 (RA;XA) 

On-line low and high frequency acoustic leak detection and lo- 
cation for an automated steam generator protection system, 
17:666 (RA;XA) 

Proceedings of the specialists’ meeting on acoustic/ultrasonic 
detection of in sodium water leaks on steam generators, held 
in Aix-en-Provence, France, 1-3 October 1990, 17:658 (R;XA) 

Review of the common European R and D programme on 
acoustic leak detection for steam generators, 17:659 (RA;XA) 
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The current status of research and development concerning 
steam generator acoustic leak detection for the demonstration 
FBR plant, 17:679 (RA;XA) 
Leak Testing 
Acoustic sodium-water reaction detection of the Phenix steam 
generators, 17:673 (RA;XA) 
Acoustic surveillance techniques for SGU leak monitoring, 
17:667 (RA;XA) 
Criteria for assessing the quality of signal processing techniques 
for acoustic leak detection, 17:664 (RA;XA) 
Status of U.S. evaluations of acoustic detection of in-sodium 
water leaks, 17:662 (RA;XA) 
Meetings 
Proceedings of the specialists’ meeting on acoustic/ultrasonic 
detection of in sodium water leaks on steam generators, held 
in Aix-en-Provence, France, 1-3 October 1990, 17:658 (R;XA) 
Test Facilities 
Status of U.S. evaluations of acoustic detection of in-sodium 
water leaks, 17:662 (RA;XA) 
Wave Propagation 
Sound propagation in the steam generator - A theoretical ap- 
proach, 17:671 (RA;XA) 
STEAM TURBINES 
Corrosion problems of steam turbines, 17:725 (IA;CS;in Czech) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-000KH18N13 
See CHROMIUM-NICKEL STEELS 
STEEL-O00KH20N16AG6 
See CHROMIUM-NICKEL STEELS 
STEEL-000KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 
See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-08KH18N10T 
See STEEL-CR18NI10TI 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-OKH18N10T 
See STEEL-CR18NI10TI 
STEEL-OKH19NT 
See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KH2MFA 
See STEEL-CR2MOV 
STEEL-18KH16N6 
See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 
See STEELS 
STEEL-1KH12V2MF 
See CHROMIUM STEELS 
STEEL-1KH16N14V2BR EHP17 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 
See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 
See STEEL-CR18NI10TI 
STEEL-20KH2N2M 
See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 
See CHROMIUM-NICKEL STEELS 
STEEL-2KH18N8V2 
See CHROMIUM-NICKEL STEELS 


STEEL-3KH15N13YU3 
See CHROMIUM-NICKEL STEELS 
STEEL-42KH2GSNM 
See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-4KH12N8G8MFB 
See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 
See CHROMIUM-NICKEL STEELS 
STEEL-9KHS 
See CHROMIUM STEELS 
STEEL-ASTM-A508 
Use of miniature and standard specimens te evaluate effects of ir- 
radiation temperature on pressure vessel steels, 17:636 (R:US) 
STEEL-ASTM-A533 
An investigation of crack-tip stress field criteria of predicting 
cleavage-crack initiation, 17:727 (R:US) 
STEEL-ASTM-A533-B 
Use of miniature and standard specimens to evaluate effects of ir- 
radiation temperature on pressure vessel steels, 17:636 (R:US) 
STEEL-CR15NI15MOTIB 
Neutron metrology in the HFR: Nippon-JADE : irradiations of 
steel in the HFPIF, 17:1034 (R:NL) 
STEEL-CR17NI12MO03 
Corrosion behavior of composite coatings in deactivating solu- 
tions and evaluation of the electrochemical activity of their 
surfaces by the polarization resistance method, 17:1062 
(IA:CS;in Czech) 
Neutron metrology in the HFR: R139-571 irradiation of steel, 
17:1033 (R:NL) 
Neutron metrology in the HFR: Steel irradiation R139-572, 
17:1037 (R:NL) 
STEEL-CR17NI12MO3-L 
See also STAINLESS STEEL-316L 
Neutron metrology in the HFR: Steel irradiation R139-582/583. 
17:1038 (R:NL) 
Neutron metrology in the HFR: Steel irradiation R139- 
591/592/593, 17:1040 (R;NL) 
STEEL-CR18NI10T! 
Investigation into the corrosion behavior of steam generator 
tube steel, 17:1067 (IA:CS:iIn Czech) 
Neutron metrology in the HFR: Steel irradiation R139-581, 
17:1036 (R;NL) 
Peculiarities of structure-phase changes in the Kh18N10T-type 
steel irradiated by neutrons. 17:1073 (R;UA;:In Russian) 
STEEL-CR19NI10 
See also STAINLESS STEEL-304 
Neutron metrology in the HFR: R139-571 irradiation of steel, 
17:1033 (R;:NL) 
Neutron metrology in the HFR: Steel irradiation R139-572, 
17:1037 (R;NL) 
STEEL-CR19NI10-L 
See also STAINLESS STEEL-304L 
High temperature cathodic charging of hydrogen in zirconium al- 
loys and iron and nickel base alloys, 17:1019 (R:IN) 
STEEL-CR2MOV 
Comparison of brittle fracture properties of the 15Kh2MFA and 
15Kh2NMFA reactor materials in tests at a low constant defor- 
mation rate in the medium of coolant, 17:1055 (IA:CS;in Czech) 
Laboratory fatigue tests on reactor materials in corrosive 
medium, 17:1064 (IA:CS;in Czech) 
STEEL-CR2NIMOV 
The M-A component in the structure of steel 15Kh2NMFA, 
17:1058 (IA;CS;in Czech) 
STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-DIN-1-4970 
See STEEL-CR15NI15MOTIB 
STEEL-DIN-1-6310 
See STEEL-MNNIMO 
STEEL-DIN-1-6343 
See STEEL-MNNIMO 
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STEEL-EHP699 





STEEL-EHP699 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH13S2YU2BT 

See CHROMIUM STEELS 
STEEL-KH14K9N6M5 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH14N8YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KH15N20M2T2 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH17N5M3 

See CHROMIUM-NICKEL-MOLYBDENUM STEELS 
STEEL-KH18N10T 

See STEEL-CR18NI10TI 
STEEL-KH18N8 

See CHROMIUM-NICKEL STEELS 
STEEL-KN15N7YUM2 

See CHROMIUM-NICKEL STEELS 
STEEL-KN15N9YU 

See CHROMIUM-NICKEL STEELS 
STEEL-MNNIMO 

investigation into the crack initiation in A533B type reactor steel 
in oxygenated water at 250 degC., 17:1063 (IA:CS:In Czech) 

Laboratory fatigue tests on reactor materials in corrosive 
medium. 17:1064 (IA:CS:ln Czech) 

Radiation resistance of A533B and A508 steels - IAEA coordi- 
nated research programme. phase Ill, 17:1051 (IA;CS;In 
Slovak) 

Theory of cleavage fracture and of the transition behavior of low 
alloy steels, 17:1050 (IA:CS;In Czech) 

STEEL-R18 
See CHROMIUM STEELS 
STEELS 
See also CARBON STEELS 
FERRITIC STEELS 

Assessment of resistance to brittle fracture for materials of nu- 
clear power facilities, 17:1049 (IA:CS;In Czech) 

CNC electrical discharge machining centers: 
17:1071 (R:US) 

Determination of creep conditions prior to rupture of WWER 
vessels and pipes, 17:1048 (IA;CS;In Russian) 

Determination of the distribution of exogenous impurities in 
products from rimming steel by means of radiotracers, 17:409 
(IA;CS;In Czech) 

Determination of total aluminium in steels by x-ray fluorescence 
spectrometry, 17:1200 (1:BR;In Portuguese) 

Energy savings in preheating when welding modern TMCP-type 
high strength steels, 17:1104 (R;Fl:In Finnish) 

Fracture toughness of the reactor vessel metal and the effect of 
"heat pressing” under rated load conditions, 17:1047 
(IA:CS:in Russian) 

Investigation of the effect of geometry of the tundish on steel 
flow by means of radiotracers, 17:408 (IA;CS;In Czech) 

National conference on brittle fracture of materials and struc- 
tures. 17:1046 (1:CS:in Czech. Slovak, Russian) 

Neutron metrology in the HFR: Re-analysis of neutron damage 
parameters for steel irradiated in R139-TK experiments in the 
period 1981-1986, 17:1039 (R:NL) 

STEM (PLANT) 

See PLANT STEMS 
STEMMING MATERIALS 

DGSII: A high explosive stemming equipment, 17:328 (R;US) 
STES 

See SEASONAL THERMAL ENERGY STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 

See LEAD-ACID BATTERIES 
STORAGE FACILITIES 

Exploratory tests of washing radioactive sludge samples from 
the Melton Valley and evaporator facility storage tanks at 
ORNL, 17:316 (R;US) 

Hanford waste tank safety issues, 17:357 (R;US) 


Final report, 


Tank farm surveillance and waste status report for June 1991. 
17:343 (R:US) 

Waste Tank Safety Programs overview plan: N2 End Function 
(formerly W1W): Revision 1. 17:348 (R:US) 

STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
LEP STORAGE RINGS 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 

Alianment and geodesy for the ESRF project, 17:1583 (RA:US) 

Beam-induced energy spreads at beam-pipe transitions, 
17:1472 (RA:US) 

Impedance and bunch lengthening in the APS, 17:1468 (RA;US) 

Single bunch stability in the ESRF, 17:1471 (RA;US) 

Status of impedance measurements for the SPring-8 storage 
ring. 17:1477 (RA:US) 

Status report on the Advanced Photon Source, Spring 1990, 
17:1574 (RA:US) 

Storage ring development at the National Synchrotron Light 
Source, 17:1580 (R;US) 

The Advanced Light Source: A new 1.5 GeV synchrotron radia- 
tion facility at the Lawrence Berkeley Laboratory, 17:1575 
(RA:US) 

Theory of multi-bunch feedback systems, 17:1581 (R;DE) 

STORES 
See COMMERCIAL BUILDINGS 
STOVES 

In-home performance of exempt pellet stoves in Medford, Ore- 

gon, 17:935 (R;US) 
STRAINS 

Global positioning system measurements over a strain monitor- 
ing network in the eastern two-thirds of the United States, 
17:1649 (R:US) 

STRANGE MESONS 
The qq meson states with JPC = 2+ and 0*, 17:1978 (R;US) 
STRANGE PARTICLES 

See also STRANGE MESONS 

Flavor flow trom quark gluon plasma, 17:2128 (RA;US) 

Selected problems in experimental intermediate energy physics: 
Progress report, February 1, 1990—January 31, 1991, 
17:1988 (R;US) 

STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRAW 

Gasification in shaft furnaces with a view to cogeneration of 
heat and power: Partial report 3: Catalytic cracking of tar in 
synthesis gas. Divided flow experiments with hydrocracking 
catalysts, 17:461 (1;DK;in Danish) 

Pyrolysis and gasification of straw: Partial report 3. Heat trans- 
port in straw, 17:421 (R;DK;iIn Danish) 

Pyrolysis and gasification of straw: Partial report 4. Experiments 
and calculations in connection with an investigation of straw 
pyrolysis and gasification conditions, 17:420 (R;DK;In Danish) 

STREAK CAMERAS 
Slit-mounted LED fiducial system for rotating mirror streak cam- 
eras, 17:1648 (R;US) 

STREAMER SPARK CHAMBERS 

Summary of RHIC R and D activities in FY90, 17:1538 (RA;US) 
STREETS 

See ROADS 
STRENGTH (FRACTURE) 

See FRACTURE PROPERTIES 
STRESS INTENSITY FACTORS 

Discussion of the draft guidelines on defect assessment, 
17:1054 (IA;CS;In Czech) 

STRING MODELS 

Electromagnetic radiation from a global cosmic string in an ex- 
ternal magnetic field, 17:2088 (R;XA) 

Nonabelian N=2 superstrings: Hamiltonian structure, 17:2093 
(R;XA) 

On string theory and axionic strings and instantons, 17:2119 
(R;US) 

Quantum boson string with dynamical geometry, 17:2087 (R;XA) 
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Space-time versus world-sheet renormalization group equation 
in string theory, 17:2111 (R;DK) 

The Polyakov path integral over bordered surfaces 3 (The BRST 
extended closed string off-shell amplitudes), 17:2094 (R;XA) 

STRIPED BASS 

Potential effects of maternal contribution on egg and larva popu- 
lation dynamics of striped bass: Integrated individual-based 
model and directed field sampling, 17:1824 (R;US) 

STRONG INTERACTIONS 

A "geometric” derivation of the strong coupling constant, 

17:2046 (R;XA) 
STRONTIUM COMPLEXES 
Synthesis and properties of solvate complexes of alkaline earth 
metal acetates, 17:1306 (IA;SU;In Russian) 
STRONTIUM COMPOUNDS 
See also STRONTIUM NITRATES 
STRONTIUM OXIDES 
STRONTIUM SILICATES 
STRONTIUM SULFIDES 

Elastic constants and the structural phase transition in 
Lap_,Sr,CuO,4, 17:2328 (R;US) 

Influence of modification on LiTaO3 structure and properties, 
17:1303 (IA;SU;in Russian) 

Synthesis of double propionates of group 2 elements, single 
crystal growth and investigation of their physicochemical 
properties, 17:1297 (IA;SU;In Russian) 

The uSR investigation of multi-phase Bi-based superconduc- 
tors, 17:2327 (R;SU) 

STRONTIUM ISOTOPES 

Generator coordinate method for triaxial quadrupole collective 

dynamics in strontium isotopes, 17:2245 (R;FR) 
STRONTIUM NITRATES 

A study of catalysts and mechanism in synthesis reactions: 
Progress report, January 1991—-December 1991, 17:1248 
(R;US) 

STRONTIUM OXIDES 

Chemical problems of high-temperature superconducting mate- 
rials, 17:1264 (IA;SU;In Russian) 

Crystalline phases during the melting of BizSr2CaCuz0,, 
17:1128 (R;US) 

High-temperature chemical interaction in oxide systems contain- 
ing ruthenium (4) compounds, 17:1290 (IA;SU;in Russian) 

Processing and properties of superconductor wires, 17:805 
(R;US) 

Spectral weight changes at the superconducting transition of 
BipSrp>CaCusOg, 5, 17:1133 (R;US) 

Techniques and processes for the measurement of the reso- 
nances of small single crystals, 17:1132 (R;US) 

STRONTIUM SILICATES 

Preparation and investigation of properties of alkaline earth metal 

silicates and films on their basis, 17:1286 (IA;SU;In Russian) 
STRONTIUM SULFIDES 
Synthesis and properties of luminophors based on double sul- 
fides, 17:1291 (IA;SU;In Russian) 

STRUCTURAL BUCKLING 

See DEFORMATION 
STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
SU GROUPS 

See also SU-3 GROUPS 

Model for extended Pati-Salam gauge symmetry, 17:2078 (R;AU) 
SU-3 GROUPS 

Identities for generalized hypergeometric coefficients, 17:2077 
(R;US) 

Isotopic liftings of SU(3) with integer quark charges, 17:2085 


’ 


SUBBITUMINOUS COAL 

Basic properties of coals and other solids: Annual report No. 2, 
September 1, 1990—August 30, 1991, 17:49 (R;US) 

R&D for the storage, transport, and handling of coal-based fu- 
els: Quarterly progress report, January 2, 1991—March 31, 
1991, 17:73 (R;US) 

Utilization of coal-water-fuel manufactured from low-rank coal, 
17:1 (RA;US) 

SUBCONTRACTORS 
See CONTRACTORS 
SUBSTRATES 

[Defect studies in III-V thin film semiconductors]: Progress re- 

port, 1990-1991, 17:1147 (R:US) 
SUBSURFACE ENVIRONMENTS 

On preferential flow and its measurement, 17:1771 (R;US) 

Phreatic flow on sloping soil layers from a finite source: An ana- 
lytical solution, 17:1897 (R;US) 

Physiological and phylogenetic study of microbes from 
geochemically and hydrogeologically diverse subsurface envi- 
ronments: Interim technical report, April 1, 1991—November 
1, 1991, 17:1848 (R;US) 

SUCROSE 
See SACCHAROSE 
SUGAR 
See SACCHAROSE 
SULFIDES 
See also CERIUM SULFIDES 
EUROPIUM SULFIDES 
HYDROGEN SULFIDES 
IRON SULFIDES 
LANTHANUM SULFIDES 
NIOBIUM SULFIDES 
RHENIUM SULFIDES 
SCANDIUM SULFIDES 
STRONTIUM SULFIDES 
TANTALUM SULFIDES 
Structural studies of the metal-rich region in the ternary Ta-Nb-S 
system, 17:1349 (R;US) 
SULFITE WASTE LIQUOR 
See SPENT LIQUORS 
SULFUR 

Biotic and abiotic carbon to sulfur bond cleavage: Technical re- 
port, April 1, 1991—June 30, 1991, 17:37 (R;US) 

Influences of clouds and rain on the large-scale transport and 
deposition of sulfur, 17:1710 (R;US) 

Sonic enhanced ash agglomeration and sulfur capture: [Sev- 
enth quarterly] technical progress report, [December 24, 
1990-—March 31, 1991], 17:568 (R;US) 

Sulfur removed through liquid redox chemistry, 17:19 (RA;US) 

SULFUR 27 

3'Ar and 27S: Beta-delayed two-proton emission and mass- 

excess, 17:2156 (R;FR) 
SULFUR 32 REACTIONS 

J/¥ production in p-p, p-nucleus and nucleus-nucleus collisions, 
17:1962 (R;FR) 

Low bass resonances (p, w, 4) in S-U and O-U interactions at 
200 GeV/nucleon, 17:2181 (R;FR;in French) 

Sub-barrier fusion and elastic scattering in S+Ni systems, 
17:2165 (R;FR) 

SULFUR COMPOUNDS 
See also SULFIDES 
SULFUR FLUORIDES 
SULFUR OXIDES 

Composition of sulfur waste products and possibilities of their 

utilization, 17:53 (RA;US) 
SULFUR DIOXIDE 

Biological effects data: Fluoride and sulfur dioxide: Final report, 
1 November 1973-30 April 1975, 17:1891 (R;US) 

Pilot plant and commercial-size testing to resolve SO2 emission 
problem at Great Plains, 17:20 (RA;US) 

Technical and economical feasibilities of reduction of sulphur 
emissions in energy production, 17:68 (R;Fl;In Finnish) 

The 1990 Clean Air Act Amendments and the Great Lakes 
economy: Challenges and opportunities, 17:576 (R;US) 
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The production of sulfate particles through the radiolytic oxida- 


tion of sulfur dioxide, 17:1366 (R;US) 
SULFUR FLUORIDES 
Research for Electric Energy Systems: 
17:810 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Enhancing the use of coals by gas reburning-sorbent injection: 
Quarterly report No. 4, April 1-June 30, 1991, 17:569 (R;US) 
Regional analysis of S emission-deposition trends in North 
America from 1979 through 1988, 17:1682 (R;US) 
SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
The production of sulfate particles through the radiolytic oxida- 
tion of sulfur dioxide, 17:1366 (R;US) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Water leak detection in steam generator of Super Phenix, 
17:674 (RA;XA) 
SUPERCONDUCTING CAVITY RESONATORS 
A bulk niobium superconducting quarter wave resonator, 
17:1522 (R:US) 
Numerical simulation of a short RFQ resonator using the MAFIA 
codes, 17:1511 (R;US) 
Status of the SUNY superconducting RFQ, 17:1512 (R;US) 
SUPERCONDUCTING COILS 
Performance of trim coils made by a novel method, 17:1505 
(R;US) 
Recent advantages in processing and fabrication of ceramic su- 
perconductors, 17:1107 (R;US) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
Summary and conclusions, 17:1423 (R;US) 
SUPERCONDUCTING FILMS 
Laser deposition and laser modification of high-temperature su- 
perconducting thin films, 17:1134 (R;US) 
SUPERCONDUCTING MAGNETS 
Comparison of binning and sorting of magnets in the SSC High 
Energy Booster, 17:1486 (R;US) 
Iron saturation control in RHIC dipole magnets, 17:1507 (R;US) 
Mechanical and electromagnetic design of the SSC QSE101 
quadrupole ends, 17:1569 (R:US) 
Questions on criteria used for magnet field quality, 17:1491 
(R;US) 
Referencing the magnetic axis for HERA’s superconducting 
magnets, 17:1585 (RA:US) 
Results of magnetic field measurements of 40 mm aperture 17- 
m long SSC model collider dipole magnets, 17:1483 (R;US) 
Revised cross section for RHIC dipole magnets, 17:1506 (R;US) 
SSC long dipole internal alignment from beam to fiducials, 
17:1586 (RA;US) 
Test results of BNL built 40-mm aperture, 17-m-long SSC col- 
lider dipole magnets, 17:1570 (R;US) 
SUPERCONDUCTING SUPER COLLIDER 
Background information on the SSC project, 17:1467 (R;US) 
High speed data transmission for the SSC solenoidal detector, 
17:1559 (R:US) 
Luminosity evolution at the SSC: SDC solenoidal detector 
notes, 17:1478 (R;US) 
Questions on criteria used for magnet field quality, 17:1491 
(R;US) 
SSC long dipole internal alignment from beam to fiducials, 
17:1586 (RA;US) 
SUPERCONDUCTING WIRES 
Processing and properties of superconductor wires, 17:805 
(R;US) 
Recent advantages in processing and fabrication of ceramic su- 
perconductors, 17:1107 (R;US) 


An annual report, 


SUPERCONDUCTIVITY 
Orbital Kondo effect due to assisted hopping: Superconductiv- 
ity, mass enhancement in Cooper oxides with apical oxygen, 
17:2326 (R;XA) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
STABILIZED SUPERCONDUCTORS 
Exotic states in the cores of quantized vortices for superfluids 
and superconductors, 17:2332 (R;Fl) 
Nonlinear fluctuation conductivity of layered superconductor: 
Crossover in strong electric fields, 17:2325 (R;XA) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY 
Exotic states in the cores of quantized vortices for superfluids 
and superconductors, 17:2332 (R;Fl) 
SUPERFUND 
See US SUPERFUND 
SUPERGRAVITY 
Dimensional reduction of 10d heterotic string effective la- 
grangian with higher derivative terms, 17:2123 (R;IL) 
SUPERLATTICES 
Analysis of the tight-binding description of the structure of metal- 
lic 2D systems, 17:2283 (R;XA) 
Scaling properties of optical reflectance from quasi-periodic su- 
perlattices, 17:2304 (R;XA) 
SUPEROXIDE DISMUTASE 
[Genetic structure of natural populations]: [Final] progress re- 
port, 1 July 1987-15 March 1988, 17:1826 (R;US) 
SUPERRADIANCE 
A semiclassical approach for two-color four-mode solid-state su- 
perfluorescence, 17:1951 (R;XA) 
SUPERSYMMETRY 
Radiative corrections and “New Physics”, 17:2026 (R;US) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTED LIQUID MEMBRANES 
Biomimetic membranes to remove metal, 17:1794 (RA;US) 
SURFACE AIR 
Characteristics of large eddy transport between the lower at- 
mosphere and a deciduous forest, 17:1681 (R;US) 
SURFACE BARRIER DETECTORS 
Silicon surface barrier detectors with oxide passivation pn- 
junctions, 17:1620 (R;PL;In Polish) 
The research of the guard-ring influence on the performance of 
the surface-barrier detector, 17:1623 (R;PL;In Polish) 
SURFACE CLEANING 
Overview of developments to reduce environmental impact due 
to surface finishing and cleaning processes, 17:1896 (R;US) 
SURFACE FINISHING 
See also SURFACE CLEANING 
Overview of developments to reduce environmental impact due 
to surface finishing and cleaning processes, 17:1896 (R;US) 
SURFACE TENSION 
Pendant drop interfacial measurements using image processing 
techniques, 17:193 (IA;NO) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
WATER RESERVOIRS 
Investigation into the radioactivity of surface waters in the 
Netherlands: Results over 1988, 17:1799 (R;NL;In Dutch) 
Investigation into the radioactivity of surface waters in the 
Netherlands: Results over 1989, 17:1800 (R;NL;in Dutch) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Analysis of the tight-binding description of the structure of metal- 
lic 2D systems, 17:2283 (R;XA) 
Auger spectroscopy and electronically-stimulated surface pro- 
cesses, 17:2317 (R;US) 
Determination of oxygen in surface layers by elastic scattering 
of protons and alpha particles, 17:1234 (IA;CS;In Czech) 
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On the behaviour of the spectre of surface waves in a uniform 
rotating fluid, 17:2336 (R;XA) 

Solidification of salt solutions on a horizontal surface, 17:1044 
(1;BR) 

The puzzles of surface science and recent attempts to explain 
them, 17:2313 (R;US) 

SURFACTANTS 

Improved oil recovery surfactants based on lignin, 17:181 (IA;NO) 

Nonequilibrium adsorption of surfactants onto reservoir cores 
from the North Sea. The effects of oil and clay minerals, 
17:167 (IA;NO) 

SURVEILLANCE 
Inspection of surveillance equipment and activities at DOE Field 
Office, Richland, 17:390 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEAT GLANDS 

See SKIN 
SWEDEN 

Biofuels in the Swedish energy system, a case study, 17:453 
(R;SE;In Swedish) 

Wood fuel for the Naessjoe combined power and heat plant, 
17:452 (R;SE;In Swedish) 

SYMPOSIA 
See MEETINGS 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Synchrotron radiation: appendix to the Daresbury annual report 
1990/91, 17:1429 (1;GB) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
SPRING-8 STORAGE RING 

An overview of the ALS, 17:1444 (R;US) 

Commissioning experiences of the ALS booster synchrotron, 
17:1557 (R;US) 

Daresbury 1990/91, 17:1439 (1;GB) 

Opportunities for atomic physics with hard synchrotron radia- 
tion, 17:1935 (RA;US) 

Photoionization of ions and the general program in atomic and 
molecular physics at Daresbury, 17:1937 (RA;US) 

RIKEN-JAERI 8-GeV synchrotron radiation project - SPring-8, 
17:1576 (RA;US) 

Spectral characteristics of insertion device sources at the Ad- 
vanced Photon Source, 17:1578 (RA;US) 

Status of compact synchrotron light source work at TAC, 
17:1438 (R;US) 

Status report on the Advanced Photon Source, Spring 1990, 
17:1574 (RA;US) 

Synchrotron radiation: appendix to the Daresbury annual report 
1990/91, 17:1429 (1;GB) 

The Advanced Light Source: A new 1.5 GeV synchrotron radia- 
tion facility at the Lawrence Berkeley Laboratory, 17:1575 
(RA;US) 

Vibration considerations in the design of the Advanced Photon 
Source at Argonne National Laboratory, 17:1430 (R;US) 

SYNCHROTRONS 
See also BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 
NSLS 

Fundamentals of particle beam dynamics and phase space, 
17:1484 (R;US) 

Manual for COMSYN: A orbit integration code for the study of 
beam dynamics in compact synchrotrons, 17:1490 (R;US) 

Simulation and correction of the closed orbit in the cooler syn- 
chrotron COSY, 17:1494 (R;DE) 

The beam dynamics study in a compact synchrotron, 17:1487 
(R;US) 


SYNTHESIS GAS 
A novel process for methanol synthesis: Progress report. De- 
cember 1. 1990—February 28. 1991. 17:31 (R:US) 
A novel process for methanol synthesis: Progress report, 
September 1, 1990—November 30, 1990. 17:30 (R;US) 
Separation of products from mild coal gasification processes, 
17:45 (R:US) 
SYNTHETIC FUELS 
See also PYROLYTIC OILS 
A national policy of energy independence: Coal, alternate fuels 
and America’s security, 17:201 (RA:US) 
Advanced concept for the production of co-products, 17:18 
(RA;US) 
Sulfur removed through liquid redox chemistry, 17:19 (RA:US) 
Synfuel technologies - What is appropriate to China, 17:15 
(RA:US) 
Synthetic fuels: Perspectives on the synfuels industry, 17:14 
(RA;US) 
SYNTHOL PROCESS 
Update on the synfuels industry in the Republic of South Africa, 
17:22 (RA;US) 
6J-SYMBOLS 
See RACAH COEFFICIENTS 


T 


T CODES 
THERM: A three-dimensional transient heat conduction com- 
puter program, 17:2596 (R;US) 
T MATRIX 
See S MATRIX 
TACHYONS 

A new formulation of the theory of tachyons. Part Il: Tachyon 

electrodynamics, 17:2397 (R;AU) 
TANDEM ELECTROSTATIC ACCELERATORS 

Oak Ridge 25URC tandem accelerator 1991 SNEAP lab report, 
17:1435 (R;US) 

The LLNL computer control system, 17:1573 (R;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Annual report of tank waste treatability, 17:344 (R;US) 

Decommissioning of a grout- and waste-filled storage tank in the 
200 East Area of the Hanford Site, 17:355 (R;US) 

Graphical presentation of ferrocyanide tank compositions, 
17:358 (R;US) 

Hanford waste tank safety issues, 17:357 (R;US) 

Initial Site Characterization for Underground Storage Tank 
2081-U, Building 9212, Oak Ridge Y-12 Plant, Oak Ridge, 
Tennessee, 17:1767 (R;US) 

Regulatory compliance analysis for the closure of single-shell 
tanks: Revision 1, 17:345 (R;US) 

Tank 241-A-105 leak assessment, 17:354 (R;US) 

Tank farm surveillance and waste status report for June 1991, 
17:343 (R;US) 

TANTALATES 

Influence of modification on LiTaO, structure and properties, 

17:1303 (IA;SU;In Russian) 
TANTALUM 

Capture of quasi-free electrons into highly charged heavy ions, 
17:1948 (R;DE;in German) 

The high-strain-rate and spallation response of tantalum, Ta- 
10W, and T-111, 17:1075 (R;US) 

TANTALUM BASE ALLOYS 

The high-strain-rate and spallation response of tantalum, Ta- 

10W, and T-111, 17:1075 (R;US) 
TANTALUM SULFIDES 

Structural studies of the metal-rich region in the ternary Ta-Nb-S 

system, 17:1349 (R;US) 
TAR 

See also COAL TAR 

Gasification in shaft furnaces with a view to cogeneration of 
heat and power: Partial report 3: Catalytic cracking of tar in 
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synthesis gas. Divided flow experiments with hydrocracking 
catalysts. 17:461 (1:DK:In Danish) 


TARGETS 

See also ALUMINIUM 26 TARGET 
ALUMINIUM 27 TARGET 
ANTIMONY 121 TARGET 
BORON 10 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CHROMIUM 50 TARGET 
CHROMIUM 52 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
COPPER 65 TARGET 
DEUTERIUM TARGET 
HYDROGEN 1 TARGET 
IRON 54 TARGET 
IRON 56 TARGET 
LEAD 204 TARGET 
LEAD 206 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
MAGNESIUM 24 TARGET 
MOLYBDENUM 100 TARGET 
MOLYBDENUM 92 TARGET 
MOLYBDENUM 94 TARGET 
MOLYBDENUM 95 TARGET 
MOLYBDENUM 98 TARGET 
NEODYMIUM 142 TARGET 
NEODYMIUM 146 TARGET 
NEODYMIUM 150 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NICKEL 62 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
NITROGEN 15 TARGET 
THORIUM 232 TARGET 
TIN 120 TARGET 
TITANIUM 48 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
XENON 136 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 91 TARGET 
ZIRCONIUM 92 TARGET 
ZIRCONIUM 94 TARGET 

Scattering and stopping of swift diatomic molecules under 

Coulomb explosion, 17:2271 (R;US) 


TAU LEPTONS 
See TAU PARTICLES 


TAU PARTICLES 
7 decays - An experimental review, 17:1986 (R;DE) 
7 polarisation measurement in the + — 7 v channel, 17:2015 
(R;FR) 
Radiative corrections and “New Physics”, 17:2026 (R;US) 
TAUONS 
See TAU PARTICLES 
TEA 
See BEVERAGES 
TECHNETIUM 99 
Geochemistry of 2°°Pu, °°Te and 1291, 17:1744 (IA;AU) 
TECHNICAL WRITING 
Writer's Guide for technical procedures: DOE Standard (for trial 
use), 17:2565 (R;US) 
TEKTITES 
Archaeological investigations on the Buckboard Mesa Road 
Project, 17:1727 (R;US) 
Obsidians and tektites: Natural analogues for water diffusion in 
nuclear waste glasses, 17:269 (R;US) 


TELEPHONES 
Telephone costs at Princeton Plasma Physics Laboratory, 
17:2567 (R:US) 
Telephone interference caused by power lines, 17:806 (R;Fl:In 
Finnish) 
TELLURIDES 
See also INDIUM TELLURIDES 
MERCURY TELLURIDES 
Rhenium dichalcogenides: synthesis and investigation, 17:1292 
(IA:SU;In Russian) 
TELLURIUM 
Reactions of disproportionation of selenium and tellurium in al- 
kaline solutions, 17:1320 (IA;SU;in Russian) 
TELLURIUM CHLORIDES 
Peculiarities of coordination of chalcogen chlorides in heteronu- 
clear platinum (4) and osmium (4) complexes, 17:1340 
(IA:SU:In Russian) 
TELLURIUM COMPOUNDS 
See also TELLURIDES 
Investigation of chemical stability of rare earth tellurites, 
17:1316 (IA;SU;In Russian) 
TELLURIUM ISOTOPES 
Progress report on nuclear structure studies, 17:2190 (R;US) 
TEMPERATURE DISTRIBUTION 
Theory-based transport simulations of TFTR L-mode tempera- 
ture profiles, 17:2480 (R;US) 
TEMPERATURE MEASUREMENT 
Spatially averaged heat flux and convergence measurements at 
the ARM regional flux experiment, 17:1699 (R;US) 
TENSION (SURFACE) 
See SURFACE TENSION 
TERBIUM 153 
Radioactive decay of 5° Tb—.'5°Gd: Experimental results of +- 
ray investigations, 17:2173 (R;SU;In Russian) 
TERBIUM PHOSPHIDES 
Phase equilibria and crystal structures of new phosphides in the 
systems of rare earth metal-transition metal-phosphorus, 
17:1317 (IA;SU;In Ukrainian) 
TERPENES 
Screening evaluation of alternative cleaning solvents, 17:1713 
(R:US) 
Synthesis of high specific activity [1-H] farnesy! pyrophosphate, 
17:1821 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRORISM 
The Pulsed Interrogation Neutron and Gamma (PING) system, 
17:1667 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also TONOPAH TEST RANGE 
TRITIUM SYSTEMS TEST ASSEMBLY 
Analysis of acoustic data from UK sodium/water reaction test fa- 
cilities, 17:677 (RA;XA) 
Diagnostic development and support of MHD test facilities: 
Technical progress report, April-June 1990, 17:922 (R;US) 
Recommissioning the K-1600 Seismic Test Facility, 17:1371 
(R;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING 
See also LEAK TESTING 
Production Tests 105 Series, February 5, 1957, 17:755 (R;US) 
TESTING (BIOLOGICAL) 
See BIOASSAY 
TEXACO GASIFICATION PROCESS 
Characterization and utilization of slag from the Texaco Gasifi- 
cation Process, 17:54 (RA;US) 
TEXAS 
Operation of a geopressured hybrid power system, 17:519 
(RA;US) 
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TEXTOR TOKAMAK 
A study of the ion species dependence of xe by heat pulse 
propagation, 17:2447 (RA;DE) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Application of optical fluctuation diagnostics to transport studies 
in high temperature tokamak plasmas: Progress report, April 
1990—May 1991, 17:2408 (R;US) 
ICRF heating on TFTR, 17:2491 (R;US) 
Numerical modelling of the TFTR ICRH antennas, 17:2509 (R;US) 
Overview of TFTR transport studies, 17:2482 (R;US) 
Theory-based transport simulations of TFTR L-mode tempera- 
ture profiles, 17:2480 (R;US) 
THAILAND 
The future of coal in Southeast Asia, 17:96 (RA;US) 
THALLIUM IODIDES 
Homogeneity regions and properties of TigSl4, TlsSe2l and 
TisSe2Br compounds, 17:1287 (IA;SU;In Russian) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL CONDUCTION 
THERM: A three-dimensional transient heat conduction com- 
puter program, 17:2596 (R;US) 
THERMAL CONDUCTIVITY 
Reduction of effective thermal conductivity in high burnup fuels, 
17:608 (RA;XA) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL DIFFUSIVITY 
Model for transversal turbulent mixing in axial flow in rod bun- 
dies, 17:1397 (|;BR;in Portuguese) 
THERMAL FRACTURING 
The representation of thermally fractured water injection wells in 
black-oil simulators, 17:192 (IA;NO) 
THERMAL NEUTRONS 
Measurement of the thermal neutron macroscopic absorption 
cross-section on small rock samples. Part of coord. prog. F2 
10 05: Nuclear techniques in exploration and exploitation of 
natural resources: Nuclear bore-hole logging techniques for 
the determination of rock characteristics, 17:1747 (R;PL) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION. 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL REACTORS 
See also BWR TYPE REACTORS 
CANDU TYPE REACTORS 
CHERNOBYLSK-4 REACTOR 
HFBR REACTOR 
HFIR REACTOR 
HFR REACTOR 
HEYSHAM-B REACTOR 
PWR TYPE REACTORS 
Proposal to represent neutron absorption by fission products by 
a single pseudo-fragment, 17:722 (RA;XA) 
THERMAL SPRINGS 
Artificial tracers in geothermal hydrology, 17:508 (RA;XA) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMOCOUPLES 
Addressing the nature and causes of corrosion failure of the 
WWER-440 reactor thermocouple bushing, 17:1066 (IA;CS;In 
Czech) 
Irradiation testing of a niobium-molybdenum developmental 
thermocouple, 17:2555 (R;US) 
THERMODYNAMIC MODEL 
Thermodynamics of natural and industrial waters, 17:1353 (R;US) 


THERMODYNAMIC PROPERTIES 
See also THERMAL CONDUCTIVITY 
THERMAL DIFFUSIVITY 
Determination of ideal-gas enthalpies of formation for key com- 
pounds: The 1989 project results, 17:1354 (R;US) 
THERMODYNAMICS 
Thermodynamic theory of transport in magnetized plasmas, 
17:2412 (R;FR) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
A prototype on-line work procedure system for radioisotope ther- 
moelectric generator production: Revision 1, 17:924 (R;US) 
Modification of hot cells for general purpose heat source assem- 
bly at the Radioisotope Power Systems Facility, 17:925 (R;US) 
Thermodynamic analysis of thermoelectric generators, 17:923 
(R;Fl) 
Transport and handling of radioisotope thermoelectric genera- 
tors at Westinghouse Hanford Company, 17:1390 (R;US) 
THERMOELECTRIC MATERIALS 
A charged particle transport analysis of the dose to a silicon- 
germanium thermoelectric element due to a solar flare event, 
17:680 (R;US) 
THERMOGRAPHY 
Heat-Flux Gage thermophosphor system: Software/hardware 
guide: Version 1.1, 17:1641 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
A dose determination method by TLD in mixed radiation fields, 
17:1601 (IA;AT;in German) 
THERMOMAGNETISM 
The effect of fluctuations on thermomagnetic phenomena in 
high T. superconductors. 2, 17:2322 (R;XA) 
THERMOMECHANICAL TREATMENTS 
Energy savings in preheating when welding modern TMCP-type 
high strength steels, 17:1104 (R;Fl;in Finnish) 
THERMONUCLEAR DEVICES 
See also \ICF DEVICES 
OPEN PLASMA DEVICES 
Alpha particles distribution in ignited plasmas, 17:2427 (IA;AT;In 
German) 
Plasma diagnostics with lithium atom beams, 17:2426 (IA;AT;In 
German) 
THERMONUCLEAR REACTOR FUELING 
Repetitive, small-bore two-stage light gas gun, 17:2512 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Growth rate of dislocation loop in Fe-Ni-Cr alloy under Kr* ion 
and electron irradiation, 17:2504 (R;US) 
Irradiation testing of a niobium-molybdenum developmental 
thermocouple, 17:2555 (R;US) 
Low activation vanadium alloys, 17:1041 (R;NL) 
Neutron metrology in the HFR: Steel irradiation R139-63, 
17:2517 (R;NL) 
Radiation effects on structural materials: Final report: Volume 1, 
17:2514 (R;US) 
The effect of ion irradiation on inert gas bubble mobility, 17:2502 
(R;US) 
THERMONUCLEAR REACTORS 
See also !ON BEAM FUSION REACTORS 
Plasma Physics and Controlled Nuclear Fusion Research, 
17:2415 (R;FR) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THICKNESS 
Development of MC-consistency sensor, 
Finnish) 
THIN FILMS 
Pulsed CO, laser processing of thin ion-implanted silicon layers, 
17:1141 (R;US) 
Soft x-ray resonant magnetic scattering study of thin films and 
multilayers, 17:2273 (R;US) 


17:1635 (R;Flsin 
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Surface, interface and thin-film magnetism: 
17:1085 (R:US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THORIUM 230 

Relation between natural radioactivity in sediment and potential 
heavy mineral enrichment on the Washington continental 
shelf, 17:1911 (R;US) 

THORIUM 232 

Mobilization process evidenced by sup(232)Th and sup(238)U 
decay chain nuclides in the Morro do Ferro thorium deposit, 
Brazil, 17:233 (1;BR) 

Relation between natural radioactivity in sediment and potential 
heavy mineral enrichment on the Washington continental 
shelf, 17:1911 (R;US) 

THORIUM 232 TARGET 

Mass distribution in the *°*Th(a,f) reaction at E,=120MeV, 
17:2180 (IA;AT;in German) 

Particle emission in *°*Th(a,f) at Eag=120 MeV, 17:2179 
(IA;AT:In German) 

THORIUM 234 

Modelling study of uranium series nuclides migration at Koon- 

garra - the role of *Th fixation, 17:1781 (IA;AU) 
THREE-DIMENSIONAL CALCULATIONS 

Two- and three-dimensional modelling of groundwater flow 

through the Koongarra uranium orebody, 17:1783 (IA;AU) 
THULIUM 

Emission cross sections and energy extraction for the mid- 
infrared transitions of Er, Tm, and Ho in oxide and fluoride 
crystals, 17:2319 (R;US) 

THYMIDINE 

Biological indicators for radiation exposure. Thymidine concen- 
tration in human serum as ’biological dosemeter’?, 17:1588 
(R;DE;In German) 

THYROID 

Changes in the levels of some trace elements determined by 
NAA in thyroids suffering from a tumor disease, 17:1227 
(IA;CS;In Czech) 

Radioactivity measurements in the thyroid-determination of the 
organ depth, 17:1837 (IA;AT;In German) 

THYROIDITIS 

Autoimmune thyroiditis goitrogenic. Aspects of clinical and labo- 

ratorial diagnostic, 17:1828 (1;BR;in Portuguese) 
TIME PROJECTION CHAMBERS 

Highly integrated electronics for a TPC detector RD-13, 17:1537 
(RA;US) 

RHIC TPC R and D progress and goals, 17:1539 (RA;US) 

[Study of electron-positron interactions at the Stanford Linear 
Accelerator Center]: Progress report, [January 1, 1991— 
December 31, 1991], 17:1594 (R;US) 

TIME-OF-FLIGHT MASS SPECTROMETERS 

Surprising phenomena at the surface of solids: complex 
molecule emission after impact of ions or of energetic pho- 
tons, 17:2310 (R;FR;In French) 

TIME-SERIES ANALYSIS 
Detecting nonlinear structure in time series, 17:2600 (R;US) 
TIN 

X-ray attenuation coefficients and photoelectric cross sections of 
Cu, Fe and Sn for the energy range 3-29 KeV, 17:2256 (R;XA) 

X-ray attenuation coefficients and photoelectric cross sections of 
Sn for the energy range 3.3 KeV to 29.1 KeV, 17:2257 (RA;XA) 

TIN 120 TARGET 

Isotope separation of relativistic projectile fragments as well as 
cross section measurements on °-°-1'Lj secondary beams, 
17:1545 (R;DE;in German) 

TISSUE-EQUIVALENT MATERIALS 
Improving in vivo calibration phantoms, 17:2267 (R;US) 
TITANIUM 

Low-background measurements of neutron emission from Ti 
metal in pressurized deuterium gas, 17:1631 (R;US) 

Thermal and x-ray diffraction analyses of reactions of B/CaCrO, 
and TVKCIO, pyrotechnic blends, 17:1668 (R;US) 


An overview, 


Titanium/gold process characterization, 17:1072 (R;US) 
TITANIUM 48 TARGET 

Evaluation of particle emission spectra for isotopes of chromium, 
iron and nickel for the BROND data library, 17:2203 (RA;XA) 

Parity dependence of level densities in 4°V, 17:2161 (R;US) 

TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

Characterization of Nb-Ti superconductors with artificial pinning 
structures, 17:1080 (R;US) 

Effect of helium and DPA’s on tensile properties of V-5Ti and V- 
8Ti-1Si: Paper presented at the 15th Symposium on effects of 
radiation on materials, 17-21 Jun 1990, Nashville, Tennessee, 
USA, 17:1042 (R;NL) 

Properties and design of multifilamentary NbTi composite super- 
conductors: Technical progress report, 17:1027 (R;US) 

The high-strain-rate and spallation response of tantalum, Ta- 
10W, and T-111, 17:1075 (R;US) 

TITANIUM BASE ALLOYS 

Characterization of nitride formation in NbTi-50% weight alloy by 
x-ray diffraction, 17:1043 (1;BR;In Portuguese) 

Elemental segregation in titanium alloys induced by plasma- 
surface interaction, 17:1091 (R;IL;In Hebrew) 

High temperature nitrogen implantation of Ti-6AI-4V: Part 1, Mi- 
crostructure characterization, 17:1099 (R;US) 

Introduction of a new structural material for spent nuclear fuel 
transportation casks, 17:1375 (R;US) 

TITANIUM BORIDES 

Synthesis of titanium and zirconium compounds from ionic 

melts, 17:1279 (IA;SU;in Russian) 
TITANIUM CARBIDES 

Synthesis of cast composite materials, 17:1124 (IA;SU;In Rus- 

sian) 
TITANIUM OXIDES 

Enhancing solar photocatalytic detoxification by adsorption of 
porphyrins onto TiO, 17:486 (R;US) 

Modification of titanium oxide membranes by Pt electrodeposi- 
tion, 17:1113 (1;BR;In Spanish) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 16, June 15, 1991—September 
15, 1991, 17:25 (R;US) 

TITANIUM PHOSPHATES 
Nonlinear optical properties of new KTiOPO, isostructures, 
17:1138 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
CASTOR TOKAMAK 
COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
NET TOKAMAK 
TEXTOR TOKAMAK 
TFTR TOKAMAK 
TORE SUPRA TOKAMAK 

A unified theory of resonant excitation of kinetic ballooning modes 
by energetic ions/alpha particles in tokamaks, 17:2485 (R;US) 

Current-drive by lower hybrid waves in the presence of ener- 
getic alpha-particles, 17:2483 (R;US) 

ECH propagation and absorption experiments at 140 GHz in 
MTX, 17:2494 (R;US) 

Enhanced lower hybrid penetration via 
microsecond pulses, 17:2495 (R;US) 

On resonant destabilization of toroidal Alfven eigenmodes by 
circulating and trapped energetic ions/alpha particles in toka- 
maks, 17:2484 (R;US) 

Polarization spectroscopy of tokamak plasmas, 17:2496 (R;US) 

Remote Experimental Site: A command and analysis center for 
“Big Physics” experimentation, 17:2550 (R;US) 

Stability of high 6 large aspect ratio tokamaks, 17:2486 (R;US) 
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TRANSPORT (RADIATION) 





Study of q-profile in LHCD regimes with microwave reflectome- 
try. 17:2465 (RA:DE) 
Study of the effect of plasma shape on accessibility of the sec- 
ond stability regime, 17:2401 (R:GB) 
The ARIES-IIi D--He tokamak reactor: Design-point determina- 
tion and parametric studies, 17:2536 (R:US) 
Tokamak and RFP ignition requirements, 17:2479 (R:US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOMOGRAPHY 
High Frequency Electromagnetic Tomography, 17:329 (RA:US) 
TONOPAH TEST RANGE 
1990 Environmental monitoring report, Tonopah Test Range, 
Tonopah, Nevada, 17:1761 (R;US) 
TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TOP PARTICLES 
Probing the flavor changing vertex of the top-quark, 17:2025 
(R:US) 
Prospects for top search and top mass measurement at the 
LHC, 17:2010 (R;FR) 
Prospects of physics at CDF with the SVX, 17:1997 (R;US) 
Searching for the top at UA2, 17:2009 (R;FR;In French) 
Top physics at CDF, 17:1995 (R;US) 
TOPOGRAPHY 
Inventory of past DOE land disturbance, Yucca Mountain, 
Nevada, and estimated general reclamation costs: Impact as- 
sistance report, 17:1757 (R;US) 
Regional-scale simulations of the western United States cli- 
mate, 17:1907 (R;US) 
TOPPING CYCLES 
MHD plant turn down considerations, 17:921 (R;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Ergodic divertor experiments on Tore Supra, 17:2520 (RA;FR) 
Plasma Physics and Controlled Nuclear Fusion Research, 
17:2415 (R;FR) 
Progress to long pulse operation in Tore Supra, 17:2521 (RA;FR) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TPC 
See TIME PROJECTION CHAMBERS 
TRACER TECHNIQUES 
See also RADIOACTIVE TRACER LOGGING 
Dynamics of P added to soil by vegetable residues labelled with 
sup(32)P, 17:1764 (R;BR;In Portuguese) 
Research on oil recovery mechanisms in heavy oil reservoirs: 
Quarterly report, January 1991—March 1991, 17:103 (R;US) 
TRANSDUCERS 
Acoustic sodium-water reaction detection of the Phenix steam 
generators, 17:673 (RA;XA) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSIENTS 
Detection and diagnosis of abnormal transients in nuclear power 
plants, 17:730 (R;US) 
TRANSITION ELEMENT COMPLEXES 
See also CHROMIUM COMPLEXES 
COBALT COMPLEXES 
IRIDIUM COMPLEXES 
MOLYBDENUM COMPLEXES 
NIOBIUM COMPLEXES 
RHENIUM COMPLEXES 
RUTHENIUM COMPLEXES 


TUNGSTEN COMPLEXES 
VANADIUM COMPLEXES 
Coordination state of ions of rare earth and transition metals in 
carboxylate salt melts and glasses. 17:1335 (IA:SU:In Russian) 
TRANSITION ELEMENT COMPOUNDS 
See also CHROMIUM COMPOUNDS 
COPPER COMPOUNDS 
IRON COMPOUNDS 
NIOBIUM COMPOUNDS 
RHENIUM COMPOUNDS 
SCANDIUM COMPOUNDS 
YTTRIUM COMPOUNDS 
Interaction of boron with rare earth and transition metals 
17:1318 (IA:SU:In Ukrainian) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 
Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates: Technical progress report, June 1991—August 
1991, 17:60 (R;US) 
First-principles calculations: The elemental transition metals 
and their compounds, 17:2274 (R;US) 
Multi-body forces and the energetics of transition metals, alloys, 
and semiconductors: Annual progress report, 1990-1991, 
17:2278 (R;US) 
Synthesis and characterization of organometallic compounds 
from transition metals, 17:1184 (1;BR;In Portuguese) 
Thermodynamics of the hydrodenitrogenation of carbazole, 
17:198 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION DETECTORS 
Studies on the prototype of the transition-radiation detector for 
the Zeus experiment, 17:1589 (R;DE;in German) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION 
Sound transmission at the sodiumvshell interface modelisation 
and recommendation for SG leak monitoring, 17:669 (RA;XA) 
TRANSMISSION (DATA) 
See DATA TRANSMISSION 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT 
Directory of national competent authorities’ approval certificates 
for package design, special form material and shipment of ra- 
dioactive material. 1991 edition, 17:1378 (R;XA) 
Gas transport symposium, 17:213 (1;NO) 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
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TRANSPORTATION SECTOR 

Efficiency and constraints in transport planning. 17:964 (1:DK:In 
Danish: 

Structuring energy supply and demand networks in a general 
equilibrium model to simulate global warming control strate- 
gies. 17:835 (R:US) 

TRANSURANIUM COMPOUNDS 
Defense Remote Handled Transuranic Waste Cost’Schedule 
Optimization Study. 17:282 (R:US) 
TRANSURANIUM ELEMENTS 
See aiso NEPTUNIUM 
PLUTONIUM 

Test plan for rapid transuranic monitoring of soil and air dusts by 
direct large-area alpha spectrometry and L-shell x-ray spec- 
trometry. 17:1731 iR:US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVEL 

A specific labor market comparison of male and female willing- 
ness to travel: The case of the Army National Guard. 17:829 
(R:US) 

TREATIES 

Verification of warhead dismantiement and the importance of 

baseline validation. 17:1015 (R:US) 
TREES 

Artificial drying of whole trees for use as a fuel source for electri- 
cal generation, 17:432 (RA:SE) 

Studies on transpirational drying in the U.K., 17:434 (RA:SE) 

TRI-UNIVERSITY MESON FACILITY 

See TRIUMF CYCLOTRON 

TRIGGER CIRCUITS 

A real-time expert system for experimental high energy/nuclear 
physics, 17:1530 (RA:US) 

Fast triggering device based on parallel memory look up tubes 
to operate under high multiplicity of detected events. Part 2: 
Detector design and experimental results, 17:1599 (R:SU:In 
Russian) 

High energy physics experiment triggers and the trustworthi- 
ness of software, 17:1596 (R:US) 

TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 
TRITIUM 

Epithermal effects in the muon-catalyzed deuterium-tritium fu- 
sion, 17:1957 (IA;AT;in German) 

Experimental investigations on muon-catalyzed fusion in D-T- 
mixtures, 17:1958 (IA;AT;in German) 

Irradiation of liquid breeder material Pb-17Li with in-situ tritium 
release measurements in the Libretto 2 experiment, 17:2506 
(R;FR) 

Isotope separation system experiments at the TSTA, 17:2537 
(R;US) 

Mode of retention of gases in irradiated Li-Al alloy: 2, Reaction 
between lithium tritide and aluminum, 17:1367 (R;US) 

P-10 radiation hazards, 17:1693 (R;US) 

Report of the Task Group on operation Department of Energy 
tritium facilities, 17:2513 (R;US) 

Stack and area tritium monitoring systems for the tokamak fu- 
sion test reactor (TFTR), 17:2544 (R;US) 

TFTR DT preparation project status, 17:2541 (R;US) 

The Sibelius experiment: study of the irradiation behaviour of 
beryllium/ceramic and beryllium/steel compacts, 17:2507 
(R;FR) 

Tritium in metals, 17:1070 (R;DE) 

TRITIUM COMPOUNDS 

Synthesis of high specific activity [1-°H] farnesyl pyrophosphate, 

17:1821 (R;US) 
TRITIUM RECOVERY 

Research and development on liquid Pb17Li breeder in Europe, 

17:2505 (R;FR) 


TRITIUM SYSTEMS TEST ASSEMBLY 
Isotope separation system experiments at the TSTA. 17:2537 
(R:US) 
TRITONS 
Photo-fission of triton. 17:2243 (IA:AT:In German) 
TRIUMF CYCLOTRON 
The TRIUMF KAON Factory. 17:1449 (RA:US) 
TROUT 

Ecological studies of radioactivity in the Columbia river Estuary 
and adjacent Pacific Ocean: Progress report, 1 July 1965-30 
June 1966: Volume 3. 17:1801 (R:US) 

TRU WASTES 

See ALPHA-BEARING WASTES 
TRX-1 

See REVERSE-FIELD PINCH 
TSL PROCESS 

A comparative techno-economic analysis of coprocessing, di- 

rect coal liquefaction and resid upgrading, 17:21 (RA:US) 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 

Development and validation of an elastic and inelastic calcula- 
tion method for tubes, based on beam models and taking into 
account the thermal stresses on the wall, 17:2592 (R;FR:In 
French) 

Gas-liquid annular flow in vertical circular tubes with liquid pene- 
trated in nucleus, 17:1395 (I:BR;In Portuguese) 

Georgetown University atmospheric fluidized bed boiler cogen- 
eration system: Final report, 17:75 (R;US) 

Supporting technology for enhanced oil recovery: Sixth amend- 
ment and extension to Annex IV enhanced oil recovery 
thermal processes, 17:110 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

DGSII: A high explosive stemming equipment, 17:328 (R;US) 

Nuclear magnetic resonance determination of the non-pore wa- 
ter content of zeolitic tuffs and its application to correction of 
epithermal-neutron-log-derived water content, 17:1915 (R;US) 

Permeability tests, 17:331 (RA;US) 

Preliminary scoping calculations of hydrothermal flow, 17:340 
(RA;US) 

Sensitivity and uncertainty analyses of unsaturated flow travel 
time in the CHnz unit of Yucca Mountain, Nevada, 17:1792 
(R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTATES 

See also SCANDIUM TUNGSTATES 

Force constants of NO3~, CO32-, WO42-, MoO,?~ anions co- 
ordinated by alkali and alkaline earth metal cations, 17:1284 
(IA;SU;In Russian) 

TUNGSTEN 

CNC electrical discharge machining centers: 
17:1071 (R;US) 

Neutron induced pion production on C, Al, Cu, and W at neutron 
energies of 200-600 MeV, 17:2007 (R;US) 

Sequential deposition etch techniques for the selective deposi- 
tion of tungsten, 17:1101 (R;US) 

TUNGSTEN BASE ALLOYS 

Caiculated thickness of tungsten alloy required for specified at- 

tenuation of gamma radiation from '°’CS, 17:2262 (R;US) 
TUNGSTEN CARBIDES 

Complex refractory carbides and new cast materials with car- 

bide hardening, 17:1123 (IA;SU;In Russian) 
TUNGSTEN CHLORIDES 

Exploring novel silicon-containing polymers—From preceramic 
polymers to conducting polymers with nonlinear optical prop- 
erties, 17:1130 (R;US) 

TUNGSTEN COMPLEXES 

Structure, properties and application of molybdenum and tung- 
sten thioselenohalides, 17:1269 (IA;SU;In Russian) 

Synthesis and physicochemical properties of some 3d-element 
heteropolytungstates, 17:1305 (IA;SU;in Russian) 


Final report, 
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TUNGSTEN OXIDES 
High-temperature chemical interaction in oxide systems contain- 
ing ruthenium (4) compounds, 17:1290 (IA;SU;in Russian) 
TUNGSTEN PHOSPHIDES 
Interaction of phosphorus with two transition metals of the 4-7 
groups, 17:1319 (IA;SU;In Ukrainian) 
TUNNEL EFFECT 
About tunnelling times, 17:2377 (R;XA) 
TURBINE BLADES 
A comparison of spanwise aerodynamic loads estimated from 
measured bending moments versus direct pressure measure- 
ments on horizontal axis wind turbine blades, 17:548 (R;US) 
Corrosion problems of steam turbines, 17:725 (IA;CS;ln Czech) 
Eddy current transducing system: Final report, 17:1373 (R;US) 
Photoelastic stress analysis on a Phoenix 7.9-meter blade, 
17:550 (R;US) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 
Georgetown University atmospheric fluidized bed boiler cogen- 
eration system: Final report, 17:75 (R;US) 
TURBULENT FLOW 
Development of a building wake/stack height numerical model- 
ing capability: Progress report, 17:1717 (R;US) 
Gas-liquid annular flow in vertical circular tubes with liquid pene- 
trated in nucleus, 17:1395 (|;BR;In Portuguese) 
Models for fluid flows with heat transfer in mixed convection, 
17:1394 (R;FR;In French) 
Turbulent convective heat and mass transfer in the developing 
region of elliptical ducts, 17:1396 (1;BR) 
[Parameterization of intermittant turbulence and the vorton 
method]: Final report, 17:1973 (R;US) 
TURKEY 
An overview of the improved oil recovery project in Turkey, 
17:161 (IA;NO) 
Financing of large energy projects: The guarantee scheme, 
17:906 (RA;XA) 
Imported-coal-fired thermal power plant project on BOT basis in 
Turkey, 17:578 (RA;XA) 
The power sector and the BOT model in Turkey, 17:907 (RA;XA) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES 
Mass and energy budgets of animals: Behavioral and ecological 
implications: Progress report, May 1, 1991—November 1, 
1991, 17:1807 (R;US) 
TWO-DIMENSIONAL CALCULATIONS 
Two- and three-dimensional modelling of groundwater flow 
through the Koongarra uranium orebody, 17:1783 (IA;AU) 
TWO-NUCLEON TRANSFER REACTIONS 
Transfer of nucleons between heavy nuclei at large distances, 
17:2144 (R;FR) 
TWO-PHASE FLOW 
On modelling, mathematical analysis and numerical treatment 
of three-dimensional transient two-phase coolant flow in engi- 
neering systems, 17:657 (|;BR) 
3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
2-DIMENSIONAL CALCULATIONS 
See TWO-DIMENSIONAL CALCULATIONS 


U 


URANIUM OXIDES U308 
EGYPTIAN ARAB REPUBLIC 
LAWRENCE BERKELEY LABORATORY 


LAWRENCE LIVERMORE LABORATORY 


UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
UJV 
Annual report 1990, 17:2557 (R;CS) 
ULCERS 
Antimicrobial treatment in duodenal ulcer: forecasting of cure, 
17:1835 (1;BR;In Portuguese) 

ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

ULTRAHIGH VACUUM 

Realisation of a ultra-high vacuum system and technique devel- 
opment of microscopical emitters preparation in silicium. First 
measurements of field emission current and field photoemis- 
sion, 17:1500 (R;FR;In French) 

ULTRASONIC TESTING 

A feasibility study on active ultrasonic techniques for water into 
sodium leak detection on FBR steam generator units, 17:663 
(RA;XA) 

Generation of reconstruction algorithms for the testing of complex 
geometries with the ALOK technique: Testing of the nozzle in- 
ner corner from the outside with regard to cladding influence 
and manipulator movements, 17:1410 (R;DE;In German) 

Nondestructive tests in the PISC II programme. Final report, 
17:1409 (R;DE;in German) 

UNCORRELATED-JET MODEL 

See JET MODEL 

UNDERGROUND DISPOSAL 

Quality assurance aspects of geotechnical practices for under- 
ground radioactive waste repositories: Proceedings of a 
colloquium, 17:271 (R;US) 

Sensitivity and uncertainty analyses of unsaturated flow travel 
time in the CHnz unit of Yucca Mountain, Nevada, 17:1792 
(R;US) 

UNDERGROUND EXPLOSIONS 
Array analysis of regional Pn and Pg wavefields from the 
Nevada Test Site, 17:1672 (R;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND STORAGE 

Safety evaluation review of the prototype license application 
safety analysis report: Belowground vault: Volume 2, 17:314 
(R;US) 

UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 
WEINBERG-SALAM GAUGE MODEL 

Blockspin and multigrid for staggered fermions in non-abelian 
gauge fields, 17:2081 (R;DE) 

On spontaneous parity breaking in three-dimensional gauge- 
Higgs systems, 17:2110 (R;DK) 

Soliton condensation in some self-dual Chern-Simons theories, 
17:2112 (R;DK) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
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UNITED KINGDOM 
Cutting carbon dioxide emissions from Poland and the United 
Kingdom, 17:848 (R;SE) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNIVERSITY OF CALIFORNIA LAWRENCE RADIATION LABO- 
RATORY 
See LAWRENCE BERKELEY LABORATORY 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
See also NATURAL URANIUM 
Adsorption 
Modelling of radionuclide sorption processes in the weathered 
zone in the vicinity of the Koongarra ore body, 17:249 (IA;AU) 
Element Abundance 
Groundwater chemistry at Koongarra, 17:1784 (IA;AU) 
The distribution of elements at Koongarra, 17:247 (IA;AU) 
Environmental Transport 
Koongarra analogue simplified 2D model describing the prefer- 
ential uranium pathways, 17:1742 (IA;AU) 
Fluorescence Spectroscopy 
Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R;SY;In Arabic) 
Geologic Models 
Koongarra analogue simplified 2D model describing the prefer- 
ential uranium pathways, 17:1742 (IA;AU) 
Hydridation 
Kinetics and mechanism of the hydridation of uranium and rare- 
earth metals, 17:1089 (R;IL;In Hebrew) 
Isotope Ratio 
Groundwater chemistry at Koongarra, 17:1784 (IA;AU) 
Uranium distribution in mineral species of rocks by a sequential 
extraction procedure, 17:246 (IA;AU) 
Liquid Wastes 
Direct spectrophotometer method for the determination of mi- 
crogram quantities of uranium with bromo-PADAP in aqueous 
and organic waste streams of purex and thorex processes, 
17:1167 (R;IN) 
Materials Recovery 
Ferrocyanide-containing waste tanks: Ferrocyanide chemistry 
and reactivity, 17:324 (R;US) 
Radial flow extraction to remove heavy metais from groundwa- 
ter, 17:1793 (RA;US) 
Molecules 
The smallest uranium molecules, 17:1959 (IA;AT;in German) 
Natural Occurrence 
The distribution of elements at Koongarra, 17:247 (IA;AU) 
Uranium distribution in mineral species of rocks by a sequential 
extraction procedure, 17:246 (IA;AU) 
Occupational Exposure 
Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R;SY;In Arabic) 
Photoacoustic Spectroscopy 
Laser-induced photoacoustic spectroscopy for the speciation of 
transuranic elements in natural aquatic systems, 17:296 (R;FR) 
Quantitative Chemical Analysis 
Direct spectrophotometer method for the determination of mi- 
crogram quantities of uranium with bromo-PADAP in aqueous 
and organic waste streams of purex and thorex processes, 
17:1167 (R;IN) 
Reduction 
Development of a chronocoulometric method for uranium traces 
determination with basis on nitrate catalytic reduction, 
17:1204 (1;BR;in Portuguese) 
Separation Processes 
Destruction of complexants used in groundwater decontamina- 
tion, 17:356 (R;US) 
Solvent Extraction 
Determination of uranium traces in rocks by chronocoulometry 
technique, 17:1202 (i;BR;In Portuguese) 


Spectrophotometry 

Direct spectrophotometer method for the determination of mi- 
crogram quantities of uranium with bromo-PADAP in aqueous 
and organic waste streams of purex and thorex processes, 
17:1167 (R;IN) 

Surfaces 

Modelling of radionuclide sorption processes in the weathered 

zone in the vicinity of the Koongarra ore body, 17:249 (IA;AU) 
Time Dependence 

Uranium levels in blood, urine and hair of phosphate miners in 

Syria, 17:1870 (R;SY;In Arabic) 
Voltametry 

Determination of uranium traces in rocks by chronocoulometry 
technique, 17:1202 (1;BR;in Portuguese) 

Development of a chronocoulometric method for uranium traces 
determination with basis on nitrate catalytic reduction, 
17:1204 (1;BR;In Portuguese) 

URANIUM 235 

A review of the Y-12 Plant discharge of enriched uranium to the 

sanitary sewer (DEUSS), 17:361 (R;US) 
URANIUM 238 

Mobilization process evidenced by sup(232)Th and sup(238)U 
decay chain nuclides in the Morro do Ferro thorium deposit, 
Brazil, 17:233 (1;BR) 

URANIUM 238 TARGET 

Comparison of the BNAB-78 and ENDF/B-V evaluated 29°U ra- 
diative capture data in the energy range from 0.5 to 15 MeV, 
17:2210 (RA;XA) 

Energy dependence of the prompt number of neutrons for neu- 
tron induced fission of 29®U, 17:2215 (RA;XA) 

Evaluation of 7°8U neutron data in the resonance region, 
17:2209 (RA;XA) 

Evaluation of the average 29®U resonance parameters in the re- 
solved resonance energy range, 17:2208 (RA;XA) 

Evaluation of the fast neutron total cross-section of =5U, 
17:2206 (RA;XA) 

Experimental and evaluated data on the discrete level excitation 
function of the 2°8U(n,n’) reaction, 17:2211 (RA;XA) 

Fast neutron fission cross-section of 298U, 17:2213 (RA;XA) 

Possibilities of updating the 2°°U evaluated nuclear data file, 
17:2207 (RA;XA) 

Prompt fission neutron spectrum of 2°U, 17:2214 (RA;XA) 

The *38U (n,n’) and (n,2n) reaction cross-sections and associ- 
ated neutron spectra, 17:2212 (RA;XA) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 4, 1985), 17:2205 (R;XA) 

URANIUM BASE ALLOYS 

An aging study of Halthane urethane 

U6Nb/stainless steel, 17:1103 (R;US) 
URANIUM COMPLEXES 

See also URANYL COMPLEXES 

Direct spectrophotometer method for the determination of mi- 
crogram quantities of uranium with bromo-PADAP in aqueous 
and organic waste streams of purex and thorex processes, 
17:1167 (R;IN) 

URANIUM CONCENTRATES 

Order of 18 june 1990 granting to Empresa nacional del uranio, 
Sociedad Anonima the authorization for the construction of 
Quercus nuclear installation for the fabrication of uranium 
concentrates, in Saelices el Chico, Salamanca, 17:684 
(1;ES;ln Spanish) 

URANIUM HEXAFLUORIDE 

Collect method of uranium hexafluoride, 17:264 (1;BR;In Por- 
tuguese) 

Identification of impurities in uranium hexafluoride by infrared 
spectrophotometry, 17:1197 (1;BR;ln Portuguese) 

Investigation of breached depleted UF¢ cylinders, 17:273 (R;US) 

UF, cylinder lifting equipment enhancements, 17:253 (R;US) 

URANIUM MINES 

Specification for projects of radiogeologic recognition, 17:251 

(R;BR;In Portuguese) 
URANIUM NITRATES 

New chromatographic materials for the separation and concentra- 

tion of uranium from environmental matrices, 17:1166 (R;US) 


adhesive to 
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URANIUM ORES 

See also URANIUM CONCENTRATES 

Analysis of report - Lagoa Real, 17:252 (R:BR:In Portuguese) 

Decree-Law No. 376/90 giving ENU the statute of a limited com- 
pany, 17:2629 (|;PT;In Portuguese) 

Determination of radioactive impurities in intermediates in the 
production of zirconium from uranium-zirconium ores, 
17:1217 (IA;CS;in Czech) 

Geological history of the Koongarra area, 17:244 (IA;AU) 

Lagoa Real - some alternatives of production, 17:234 (|;BR;In 
Portuguese) 

Uranium distribution in mineral species of rocks by a sequential 
extraction procedure, 17:246 (IA;AU) 

URANIUM OXIDES 

See also URANIUM OXIDES U308 

Homology of uranium oxides, 17:1368 (IA;SU;in Russian) 
URANIUM OXIDES U308 

Lagoa Real design - Calculation of geologic reserves from AN- 
13 anomaly (Fazenda Cachoeira), Lagoa Real/BA, Brazil, 
17:243 (1;BR;In Portuguese) 

Lagoa Real design - Mineral engineering, 17:240 (1;BR;In Por- 
tuguese) 

Lagoa Real design - Preliminary mining study - anomaly n.03, 
17:242 (1;BR;In Portuguese) 

URANIUM RESERVES 

Lagoa Real complex - implementation program, 17:236 (|;BR) 

Lagoa Real design - Use of Acre910, 17:2603 (R;BR;In Por- 
tuguese) 

Lagoa Real design. Cachoeira mine. Uranium ratio from gamma 
profile, 17:237 (1;BR;iIn Portuguese) 

Lagoa Real design. Influence study of sampling support on re- 
serve evaluation from AN-13 (Cachoeira mine), Lagoa Real, 
Bahia, Brazil, 17:238 (1;BR;In Portuguese) 

Preliminary appraisal of the Lagoa Real project of Nuclebras, 
17:241 (1;BR) 

Study and individualization of uranium mines bodies of Rabicha 
mine -Lagoa Real design, 17:235 (|;BR;In Portuguese) 

URANIUM X 1 
See THORIUM 234 
URANYL COMPLEXES 

Synthesis and spectroscopic study of uranyl acidocomplexes, 
17:1347 (IA:SU;In Russian) 

Uranyl determination using pyridylazoresorcinol as complexing 
active by adsorb voltametry technique with cathodic redisso- 
lution, 17:1203 (1;BR;In Portuguese) 

URANYL COMPOUNDS 

Changes in U(VI) speciation upon sorption onto montmorillonite 

from aqueous and organic solutions, 17:1350 (R;US) 
UREA 

Antimicrobial treatment in duodenal ulcer: forecasting of cure, 
17:1835 (1;BR;in Portuguese) 

Respiratory test with '*C urea on gastric infection diagnostic by 
Helicobacter Pylori (Hp), 17:1834 (1;BR;In Portuguese) 

URINALYSIS 
See QUALITATIVE CHEMICAL ANALYSIS 
URINE 
URINE 

Fitness for duty in the nuclear power industry: A review of the 
first year of program performance and an update of the tech- 
nical issues, 17:797 (R;US) 

Uranium levels in blood, urine and hair of phosphate miners in 
Syria, 17:1870 (R;SY;In Arabic) 

UROGENITAL SYSTEM DISEASES 

The surgical opportunity in urinary tuberculosis, 17:1833 
(1;BR;In Portuguese) 

Uremic bone diseases - Clinical laboratorial, scintigraphic and 
radiological study, 17:1832 (1;BR;In Portuguese) 

US CLEAN AIR ACT 

The 1990 Clean Air Act Amendments and the Great Lakes 

economy: Challenges and opportunities, 17:576 (R;US) 
US CLEAN COAL TECHNOLOGY PROGRAM 

The technologies of the Clean Coal Technology Demonstration 

Program, 17:879 (RA;US) 


US DOE 
See also FEED MATERIALS PRODUCTION CENTER 

HAPO 

HANFORD RESERVATION 

IDAHO CHEMICAL PROCESSING PLANT 

IDAHO NATIONAL ENGINEERING LABORATORY 

LAWRENCE BERKELEY LABORATORY 

LAWRENCE LIVERMORE LABORATORY 

MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 


NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
US FERC 
WIPP 
Y-12 PLANT 
Administrative Procedures 
Department of Energy's waste minimization program, 17:276 
(R;US) 
Audits 
Annual work plan for FY 1992, 17:2561 (R;US) 
Contractor Personnel 
Audit of the cost effectiveness of contracting for headquarters 
support services, 17:2562 (R;US) 
Emergency Plans 
Technical basis, supporting information, and strategy for devel- 
opment and implementation of DOE policy for natural 
phenomena hazards, 17:856 (R;US) 
Energy Facilities 
Structural concepts and details for seismic design, 17:741 (R;US) 
Environmental Policy 
Remediation technology needs and applied R&D initiatives, 
17:366 (R;US) 
Government Policies 
Department of Energy's waste minimization program, 17:276 
(R;US) 
Grants 
Carbon dioxide and climate: Summaries of research in FY 
1991, 17:1687 (R;US) 
Nuclear Facilities 
Medical screening reference manual for security force person- 
nel at fuel cycle facilities possessing formula quantities of 
special nuclear materials, 17:395 (R;US) 
Planning 
Remediation technology needs and applied R&D initiatives, 
17:366 (R;US) 
Program Management 
Annual work plan for FY 1992, 17:2561 (R;US) 
Radioactive Waste Management 
Integration of removal actions into the operations at a DOE facil- 
ity, 17:376 (R;US) 
Remediation technology needs and applied R&D initiatives, 
17:366 (R;US) 
Research Programs 
Advanced energy systems including magma, 17:511 (RA;US) 
Carbon dioxide and climate: Summaries of research in FY 
1991, 17:1687 (R;US) 
DOE/GD state cooperative program, 1988-91: Results, 17:503 
(RA;US) 
Geothermal low-temperature reservoir assessment program. A 
new DOE geothermal initiative, 17:504 (RA;US) 
Spatially averaged heat flux and convergence measurements at 
the ARM regional flux experiment, 17:1699 (R;US) 
Summary - Hot dry rock, 17:529 (RA;US) 
Summary - Long Valley exploratory well, 17:510 (RA;US) 
Safety Engineering 
Summary of fire protection programs of the United States De- 
partment of Energy: Calendar year 1990, 17:369 (R;US) 
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Training 
TAP 1. Training Program Manual, 17:370 (R:US) 
TAP 2. Performance-Based Training Manual, 17:371 (R:US) 
TAP 3, Training Program Support Manual, 17:372 (R;US) 
US FERC 
Report on the establishment and operation of the Federal Energy 
Regulatory Commission's Daycare Center, 17:2563 (R;US) 
US NRC 
Indexes to Nuclear Regulatory Commission issuances, 
January-June 1991: Volume 33, Index 2, 17:686 (R;US) 
Medical screening reference manual for security force person- 
nel at fuel cycle facilities possessing formula quantities of 
special nuclear materials, 17:395 (R;US) 
Title list of documents made publicly available, August 1-31, 
1991: Volume 13, No. 8, 17:685 (R;US) 
US SUPERFUND 
Environmental recordkeeping: 
17:857 (R;US) 
USA 
Global perspectives: Trends and issues, 17:878 (RA;US) 
High-frequency P wave spectra from explosions and earth- 
quakes, 17:1673 (R;US) 
Hot dry rock heat mining: An advanced geothermal energy 
technology, 17:514 (R;US) 
State energy price and expenditure report 1989, 17:830 (R;US) 
U.S. coal export opportunities, 17:99 (RA;US) 
USSR 
Economics of the USSR nuclear energy, 17:697 (RA;XA) 
High-frequency P wave spectra from explosions and earth- 
quakes, 17:1673 (R;US) 
Soviet precision timekeeping research and technology, 17:1652 
(R;US) 
The Soviet applied information sciences in a time of change: 
FASAC Integration Report 3, 17:2625 (R;US) 
USTAV JADERNYCH VYZKUMU 
See UJV 
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Community Radiation Monitoring Program annual report, Octo- 
ber 1, 1989-September 30, 1990, 17:1691 (R;US) 
UTERINE CERVIX CARCINOMA 
See UROGENITAL SYSTEM DISEASES 
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See ELECTRIC CONDUCTIVITY 
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See ULTRAHIGH VACUUM 
VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
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See ELECTRONS 
VALVES 
Construction and characterization of valve for fast gas injection, 
17:2533 (R;BR;In Portuguese) 
VANADATES 
Preparation and study of dehydration regularities of group 3 or- 
thovanadates, 17:1296 (IA;SU;In Russian) 
VANADIUM 
Determination of ultratrace concentrations of vanadium in hu- 
man blood and hair by radiochemical neutron activation 
analysis, 17:1220 (IA;CS;in Czech) 
Magnetic multilayer interface anisotropy: Technical progress re- 
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VANADIUM 51 TARGET 
Nuclear research with heavy ions: Annual progress report, Jan- 
uary 1, 1991—-December 31, 1991, 17:2139 (R;US) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 


Effect of helium and DPA’s on tensile properties of V-5Ti and V- 
3Ti-1Si: Paper presented at the 15th Symposium on effects of 
radiation on materials, 17-21 Jun 1990, Nashville, Tennessee, 
USA, 17:1042 (R;NL) 
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crostructure characterization, 17:1099 (R;US) 
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chanical correlations, 17:1102 (R;US) 
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Low activation vanadium alloys, 17:1041 (R;NL) 
VANADIUM COMPLEXES 
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Electronic properties and reactivity of vanadium complexes of 
bipyridine and cyanometallates, 17:1253 (1;BR;in Portuguese) 

VANADIUM OXIDES 
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17:1307 (IA;SU;In Russian) 
VAPOR DEPOSITED COATINGS 
Thermal stability of Mo/Si multilayers, 17:1647 (R;US) 
VAPORS 

See also WATER VAPOR 

Some general properties of stimulated Raman propagation with 
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Three-dimensional computer simulations of bioremediation and 
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VECTOR FIELDS 
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singularity, 17:2334 (R;XA) 
The index of a vector field under blow ups, 17:2387 (R;XA) 
VEGETATION 

See PLANTS 
VEHICLES 

See also SPACE VEHICLES 

Multifuel reformer R&D, 17:1011 (R;US) 
VELOCITY 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, 
April 1, 1991—June 30, 1991, 17:72 (R;US) 

VENTILATION SYSTEMS 

ASHRAE Standard 62-1989: Energy, cost, and program impli- 

cations, 17:934 (R;US) 
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NACA 4-digit aerofoils, 17:545 (R;GB) 

Summary of the collected data for tests on the NACA 0015, 
NACA 0018, NACA 0021, NACA 0025 and NACA 0030 aero- 
foils, 17:544 (R;GB) 
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geometry wind turbine, 17:543 (R;GB) 
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See RADIOWAVE RADIATION 
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VESSELS (PRESSURE) 
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See REACTOR VESSELS 
VETERINARY MEDICINE 

Tumors of the skin and soft tissues: Revision 1, 17:1850 (R;US) 
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See RADIOWAVE RADIATION 
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Upgrading experience and studies on Australian brown coals, 
17:877 (RA;US) 
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See PUBLIC BUILDINGS 
VOLATILE MATTER 

Canyon waste dump case study, 17:1724 (R;US) 

[Volatiles in hydrothermal fluids: A mass spectrometric study of 
fluid inclusions from active geothermal systems]: Annual per- 
formance report, 17:1900 (R;US) 

VOLCANIC GASES 
Studies of the elemental and molecular compositions of gases 
and particles from basaltic systems, 17:1904 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
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VOLTAIC CELLS 
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Methodology for generating waste volume estimates, 17:1732 

(R;US) 


WwW 


W MINUS BOSONS 
Is there a P-wave bound state of W.W,? On the dynamical 
generation of a p meson in the o model, 17:2066 (R;US) 
Measuring W photon couplings in a 500 GeV e*e~ collider, 
17:2023 (R;US) 
Top physics at CDF, 17:1995 (R;US) 
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Measuring W photon couplings in a 500 GeV e*e~ collider, 
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Relativistic Langmuir waves generated by ultra-short pulse 
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Radiation scattering back to the plasma by the tokamak inner 
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ITER poloidal field system (international Thermonuclear Experi- 
mental Reactor.), 17:2530 (|;XA) 
WALLS 
Additional internal insulation of external walls, 17:959 (R;Fl;In 
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WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
Progress in evaluating the corrosion of candidate HLW con- 
tainer metals in irradiated air-steam mixtures, 17:268 (R;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
1990 Environmental Monitoring Report, Sandia National Labo- 
ratories, Albuquerque, New Mexico, 17:1803 (R;US) 
A novel ion-exchange media for removing lead from wastewater 
streams, 17:1795 (RA;US) 
AC electro-coagulation process for removing particulates and 
metal ions from wastewaters, 17:61 (RA;US) 
Anaerobic biological testability of synthetic fuels wastewater, 
17:59 (RA;US) 
Characteristics and treatability of synfuel wastewaters, 17:57 
(RA;US) 
Characterization and management of waste water from desul- 
phurization of flue gas by the wet absorption process with 
following oxidation, 17:572 (1;DK;In Danish) 


Integrated loading rate determination for wastewater infiltration 
system sizing, 17:1770 (R;US) 

Kesterson crisis: Sorting out the facts, 17:1786 (R;US) 

Phreatic flow on sloping soil layers from a finite source: An ana- 
lytical solution, 17:1897 (R;US) 

Use of Caulobacters to separate toxic heavy metals from 
wastewater streams, 17:1797 (RA;US) 

Use of chitosan beads to remove heavy metals from wastewa- 
ter, 17:1796 (RA;US) 

Wastewater treatment for integrated gasification combined cycle 
(IGCC) power plants, 17:58 (RA;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 
See also FEEDWATER 
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WASTE WATER 

Pendant drop intertacial measurements using image processing 
techniques, 17:193 (IA;NO) 

Surface vibrational spectroscopy of pure liquids, 17:1240 (R;US) 

Temperature programmed desorption from LiAIO. treated with 
He, 17:2503 (R;US) 

University of Notre Dame Radiation Laboratory quarterly report, 
July 1-September 30, 1991, 17:1363 (R;US) 

Versatile electrochemical microsensors for environmental moni- 
toring, 17:1805 (R;US) 

WATER CHEMISTRY 

Effect of the choice of materials and water chemistry of the sec- 
ondary circuit on the reliability of steam generators, 17:617 
(IA;CS;In Czech) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
LWGR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 

Fuel performance at high burnup for water reactors: Proceed- 
ings of a technical committee meeting held in Studsvik, 
Sweden, 5-8 June 1990, 17:618 (R;XA) 

Status report on the IAEA's WREBUS study, 17:619 (RA;XA) 

WATER HEATERS 

Hot water electric energy use in single-family residences in the 
Pacific Northwest: Regional End-Use Metering Project 
(REMP/ELCAP), 17:936 (R;US) 

WATER HEATING 

Application of “imitation steam” systems to hot water district 
heating and cooling systems: Phase 3, System operation and 
analysis: Final report, 17:938 (R;US) 

Colorado State University program for developing, testing, eval- 
uating and optimizing solar heating and cooling systems: 
Project status report for months of January—August 1991, 
17:489 (R;US) 

WATER INFLUX 
Hanford Site Protective Barrier Development Program: Fiscal 
year 1990 highlights, 17:320 (R;US) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 

Ecological rehabilitation concept Leipzig/Bitterteld/Halle/Merseburg. 

Brief report on phase 1, 17:2556 (1;DE;In German) 
WATER QUALITY 

Drinking Water Monitoring Program data report for primary and 
secondary drinking water standards, 17:1778 (R;US) 

Monitor well inspection and maintenance plan for the Department 
of Energy, Y-12 Plant, Oak Ridge, Tennessee, 17:2582 (R;US) 

WATER RESERVOIRS 

Kesterson crisis: Sorting out the facts, 17:1786 (R;US) 
WATER SOLUTIONS 

See AQUEOUS SOLUTIONS 
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WATER SOURCE HEAT PUMPS 
Absorption chillers: Part of the solution, 17:1684 (R;US) 
WATER TREATMENT PLANTS 

Weldon Spring quarry construction staging area and water treat- 
ment plant site remedial action characterization report for the 
Weldon Spring Site Remedial Action Project, Weldon Spring, 
Missouri, 17:373 (R;US) 

WATER VAPOR 

Microwave measurements of water vapor partial pressure at 
high temperatures, 17:333 (RA;US) 

Obsidians and tektites: Natural analogues for water diffusion in 
nuclear waste glasses, 17:269 (R;US) 

WATER WAVES 

Laboratory and field experiments on the correlation of fractional 
area whitecap coverage with air/sea gas transport, 17:1709 
(R;US) 

WATER WELLS 
Drinking Water Monitoring Program data report for primary and 
secondary drinking water standards, 17:1778 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 

See also COLUMBIA RIVER BASIN 

Annual hydrologic data summary for the White Oak Creek Wa- 
tershed: Water Year 1990 (October 1989-September 1990), 
17:1789 (R;US) 

WAVE PROPAGATION 

About the movement of an ideal fluid contained in an elastic 
container, 17:2337 (R;XA) 

Sound propagation in the steam generator - A theoretical ap- 
proach, 17:671 (RA;XA) 

WAVEGUIDES 
A coaxial converter for transforming a whispering gallery mode 
to the HE,, mode, 17:2524 (R;US) 
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See NICKEL BASE ALLOYS 
WEAK PARTICLE DECAY 
7 decays - An experimental review, 17:1986 (R;DE) 
WEAPONS 
See also CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

The SE3197, a portable trajectory-sensing signal generator 

tester, 17:1663 (R;US) 
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Evaluation of the effect of surface finishing of internal combus- 
tion engine components surface-activated by charged 
particles, 17:407 (IA;CS;ln Czech) 

WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 

Does the Weinberg model of CP-violation still work?, 17:2045 
(R;XA) 

Is there a unique candidate theory for a bound state model of 
electroweak symmetry breaking with light vectors and heavy 
scalars?, 17:2044 (R;XA) 

Neutrinoless double beta decay and doubly charged gauge 
bosons, 17:2047 (R;BR) 

Vacuum structure of the electroweak theory in high magnetic 
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WEINBERG MODEL 

See WEINBERG LEPTON MODEL 
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Chiral Lagrangians and the SSC, 17:1977 (R;US) 
WELDED JOINTS 

Microstructural and solidification cracking evaluation of electron 
beam welds in 304L, 17:1096 (R;US) 

The effect of yield strength on side-bonding upset welds, 
17:1088 (R;US) 

Use of miniature and standard specimens to evaluate effects of ir- 
radiation temperature on pressure vessel steels, 17:636 (R;US) 

WELDS 
See WELDED JOINTS 


WELL INJECTION EQUIPMENT 
The design and construction of a hot dry rock pilot plant, 17:518 
(RA;US) 
WELL LOGGING 
Canyon waste dump case study, 17:1724 (R;US) 
WELL LOGGING EQUIPMENT 
Borehole radar for geothermal applications, 17:509 (RA;US) 
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GEOTHERMAL WELLS 
INJECTION WELLS 
OIL WELLS 
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CERCLA integration with site operations the Fernald experi- 
ence, 17:375 (R;US) 

Guide to Groundwater Well Locations and Information at Oak 
Ridge National Laboratory, 17:1791 (R;US) 

Monitor well inspection and maintenance plan for the Department 
of Energy, Y-12 Plant, Oak Ridge, Tennessee, 17:2582 (R;US) 

Stratigraphy of the unsaturated zone and uppermost part of the 
Snake River Plain Aquifer at the Idaho Chemical Processing 
Plant and Test Reactors Area, Idaho National Engineering 
Laboratory, Idaho, 17:1902 (R;US) 

WENDELSTEIN-7 STELLARATOR 

Impurity behaviour in W7-AS plasmas under different wall condi- 
tions, 17:2440 (RA;DE) 

lon heat conductivity, radial electric fields and CX-losses in the 
W7-AS stellarator, 17:2438 (RA;DE) 

MHD activity driven by NBI in the W7-AS stellarator, 17:2443 
(RA;DE) 

Neutral injection experiments on W7AS stellarator, 17:2442 
(RA;DE) 

Optimum confinement in the Wendelstein 7-AS stellarator, 
17:2437 (RA;DE) 

Particle transport and plasma edge behaviour in the W7-AS 
stellarator, 17:2441 (RA;DE) 

Simulation of the influence of coherent and random density fluc- 
tuations on the propagation of ECRH-beams in the W7AS 
stellarator, 17:2444 (RA;DE) 

Thermal diffusivity from heat wave propagation in Wendelstein 
7-AS, 17:2439 (RA;DE) 

W7-AS contributions to the 18th European conference on con- 
trolled fusion and plasma heating, 17:2436 (R;DE) 

WEST GERMANY 

See FEDERAL REPUBLIC OF GERMANY 
WESTERN EUROPE 

See EUROPE 
WHEAT 

Gamma rays utilization in the genetic improvement of wheat cul- 
tivars (Triticum aestivum L.), 17:1857 (IA;BR;In Portuguese) 

Growth of wheat and triticale cultivars with the use of the artifi- 
cial genetic mutations, 17:1858 (IA;BR;In Portuguese) 

Nuclear techniques utilization on genetic improvement of wheat, 
17:1855 (|;BR;In Portuguese) 

Wheat cultivar obtention with resistance to the colm and leave 
rust, helminthosporiosis, low port an aluminium sup(3+) toxic- 
ity tolerance through the gamma radiation, 17:1856 (IA;BR;in 
Portuguese) 

WHOLE-BODY COUNTERS 

The spectrometric system of a whole-body counter, 17:1614 
(IA;CS;In Czech) 

Whole-body monitors - profilographs for radionuclide retention 
examination of diffuse skeleton affections, combined with a 
simultaneous monitoring of the distribution of the radiophar- 
maceutical, 17:1608 (IA;CS;ln Czech) 

WHOLE-BODY COUNTING 

Whole-body counting in the Marshall Islands: 1989-1991 Ex- 

tended Abstract, 17:1872 (R;US) 
WIGGLER MAGNETS 

Field measurements in pulsed microwigglers, 17:1497 (R;US) 

Tests of a model pole assembly for the ALS U5.0 undulator, 
17:1560 (R;US) 
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Theoretical analysis of iron-bore superconducting undulators, 
17:1482 (R:US) 

Wiggler field measurements and corrections using the pulsed 
wire technique, 17:1552 (R;US) 

WIGNER COEFFICIENTS 

Survey of zeros of 3j and 6j coefficients by Diophantine equation 

methods, 17:2393 (R;US) 
WIND 

A comparison of predicted and observed turbulent wind fields 
present in natural and internal wind park environments, 
17:549 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND GENERATORS 
See WIND TURBINES 
WIND POWER 

Evaluation of wind energy credits. 17:540 (RA;XA) 

Global survey of new energy technologies, 17:918 (R:Fi;In 
Finnish) 

National surveys of new energy technologies. 17:917 (R:Fl:in 
Finnish) 

WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills, 17:541 (1;DK;in Danish) 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills. Supplement, 17:542 (1;DK;In Danish) 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills, 17:541 (1;DK;In Danish) 

Economy of privately owned windmills: Report from the control 
group for an investigation of the economy of privately owned 
windmills. Supplement, 17:542 (1;DK:In Danish) 

Evaluation of batteries as short term storage units for windmill 
production in isolated systems, 17:547 (1;DK;In Danish) 

Evaluation of the concept of a stall limited rotor, 17:546 (R:GB) 

Expert systems to aid in wind farm operations, 17:554 (R:US) 

Frequency-domain stress prediction algorithm for the LIFE2 fa- 
tigue analysis code, 17:553 (R;US) 

Power performance testing of a 750 kW wind turbine at Stora 
Risholmen, Goeteborg, 17:555 (R;SE;In Swedish) 

Technical report for the activities at The Test Station for Wind 
Turbines in 1990, 17:552 (R;DK;In Danish) 
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WIPP 

Annual water quality data report for the Waste Isolation Pilot 
Plant, 17:285 (R;US) 

Defense Remote Handled Transuranic Waste Cost/Schedule 
Optimization Study, 17:282 (R;US) 

Integrated system checkout report, 17:286 (R;US) 

Joint Integration Office Independent Review Committee annual 
report, 1985, 17:2564 (R;US) 

Status of the WIPP Project, 17:272 (R:US) 

WIPP fire hazards and risk analysis, 17:374 (R;US) 

WIPP performance assessment: A 1990 snapshot of compli- 
ance with 40 CFR 191, Subpart B, 17:327 (R;US) 

Waste Isolation Pilot Plant site environmental report for calendar 
year 1990, 17:284 (R;US) 

WIRE SPARK CHAMBERS 

Results from beam tests of a 2.4 m straw chamber, 17:1627 

(R;FR) 
WIRES 

See also SUPERCONDUCTING WIRES 

Simple wire analysis, z type, by x-ray spectrometry, 17:1199 
(|;BR;In Portuguese) 
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WOOD 
Charring of wood, 17:1369 (R;Fl) 
Effects of pulpstone grits in wood grinding, 17:1151 (R;Fl) 


Evaluation of chunkwood as wood fuel and the Swedish experi- 
mental machine. 17:436 (RA:SE) 
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chips, 17:459 (RA:SE) 

Modelling of gasification in a fluidized bed. 17:44 (R:SE) 

Research on the pyrolysis of hardwood in an entrained bed pro- 
cess development unit. 17°443 (R:US 

Sasmo HP-30 - a commercially available medium size 
chunkwood chipper. 17:415 (RA:SE) 

Teardrop chunker performance. 17:417 (RA:SE) 

US chunkwood machines, 17:435 (RA;SE) 

WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 

Emissions of methane and hydrocarbons from wood-burning 

stoves, 17:953 (R:NO:In Norwegian) 
WOOD FUELS 
Biodegradation 
Mathematical modelling of transport processes and gefradation 
reactions in piles of forest fuel material, 17:440 (RA:SE) 
Classification 
Characterizing chunkwood, 17:441 (RA:SE) 
Cogeneration 

Wood fuel for the Naessjoe combined power and heat plant, 

17:452 (R:SE:In Swedish) 
Combustion 

A model of chunkwood combustion, 17:445 (RA:SE) 

Combustion in a 50 MW power pliant, 17:447 (RA:SE) 

Combustion of biomass in small furnaces. 17:449 (RA:SE) 

Trials of chunkwood firing in district heating plants designed for 
forest ship combustion, 17:448 (RA;SE) 

Drying 

A comparative study of storage and drying of chips and chunks 
in the UK, 17:429 (RA;SE) 

Chunkwood drying research with northern U.S. hardwoods, 
17:431 (RA:SE) 

Comparative studies on storage and drying of chips and chunks 
in Norway, 17:430 (RA:;SE) 

Drying of chunkwood - effect of particle size on drying rate, 
17:428 (RA;SE) 

Drying of wood waste fuel - a technical comparison of drying 
methods, in connection with gasification and power genera- 
tion in a combined cycle, 17:566 (R;SE:!n Swedish) 

Forced air drying of chips and chunk wood, 17:433 (RA:SE) 

Production, storage and utilization of wood fuels: Proceedings 
of IEA/BE conference task IIl/Activity 6 and 7. Volume 2 Dry- 
ing and storage, 17:426 (R;SE) 

Studies on transpirational drying in the U.K., 17:434 (RA;SE) 

Fungi 
Microfungi problem, health aspects, 17:455 (RA;SE) 
Gasification 
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Market 
Markets for chunkwood, 17:451 (RA;SE) 
Materials Handling 

Basic handling characteristics of chunkwood and some other 
comminuted wood fuels, 17:460 (RA;SE) 

Handling and storing of chips at small and medium sized heat- 
ing installations, 17:456 (RA;SE) 

Meetings 

Production, storage and utilization of wood fuels: Proceedings 
of IEA/BE conference Task Ill/Activity 6 and 7. Volume 1 Pre- 
duction and utilization, 17:446 (R;SE) 

Production, storage and utilization of wood fuels: Proceedings 
of IEA/BE conference task IIl/Activity 6 and 7. Volume 2 Dry- 
ing and storage, 17:426 (R;SE) 

Moisture 

Moisture changes in particulate wood fuels during storing and 

drying, 17:427 (RA;SE) 
Production 

Evaluation of chunkwood as wood fuel and the Swedish experi- 

mental machine, 17:436 (RA;SE) 
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Production and cost of chunkwood production from dead and 
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Production. storage and utilization of wood fuels: Proceedings 
of IEA/BE conference Task Ill/Activity 6 and 7. Volume 1 Pro- 
duction and utilization. 17:446 (R:SE) 
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US chunkwood machines. 17:435 (RA:SE) 
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Wood fue! storage in large piles: Mechanisms and risks of self- 
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Airflow resistance of chunkwood, 17:438 (RA:SE) 
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Drying of wood waste fuel - a technical comparison of drying 
methods, in connection with gasification and power genera- 
tion in a combined cycle, 17:566 (R:SE;In Swedish) 

Fluegas condensation of domestic fuels, 17:63 (R:Fl;In Finnish) 
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Tech, 17:416 (RA:SE) 
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X-ray attenuation coefficients and photoelectric cross sections of 
Cu, Fe and Sn for the energy range 3-29 KeV, 17:2256 (R;XA) 

X-ray attenuation coefficients and photoelectric cross sections of 
Sn for the energy range 3.3 KeV to 29.1 KeV, 17:2257 (RA;XA) 


X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
Recent advances in soft x-ray scattering instrumentation at the 
national synchrotron light source, 17:2272 (R:US) 
X-ray reflectivity studies of the metal/solution interphase, 
17:2270 (R:US) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Thermal stability of Mo/Si multilayers, 17:1647 (R:US) 
X-RAY FLUORESCENCE ANALYSIS 
Examination of the composition of water from oil wells by the 
PIXE and XRF methods, 17:1235 (IA:CS:in Czech) 
The "RFA” program for personal computers designed for the 
evaluation of X-ray fluorescence spectra and for the calcula- 
tion of component contents in bronze type alloys, 17:1236 
(IA:CS:In Czech) 
X-RAY LASERS 
Molecular design concept for x-ray laser research: Progress re- 
port, 17:1418 (R:US) 
X rays generated in the interaction of subpicosecond laser 
pulses with solid targets, 17:1422 (R:US) 
X-RAY SOURCES 
Spectral characteristics of insertion device sources at the Ad- 
vanced Photon Source, 17:1578 (RA:US) 
X-RAY SPECTROMETERS 
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lattice Yukawa model in the symmetry phase, 17:2109 (R;DK) 
YUKAWA POTENTIAL 
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cadmium with isotopic substitution (a) sup(14)N/ sup(15)N 
and (b) sup(110)Cd/ sup(116)Cd and H/D, 17:1255 (1;BR;In 
Portuguese) 
ZINC OXIDES 
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670 17:2586  OSTI; NTIS (US Sales Only); INIS 
CLOR- 


118/D 17:1723  OSTI; NTIS (US Sales Only); INIS 


DE92602490 
DE92603566 


DE92605053 


CMU-HEP- 
91-10 
91-11 
91-19 
91-20 


17:2028 
17:2029 
17:1982 
17:1983 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


DE92002769 
DE92002768 
DE92002725 
DE92002770 


CNEN-DR-RA- 
01/91 17:681 


OSTI; NTIS (US Sales Only); INIS 
CONF-720578- 


(international nickel power conference; Lau- 
sanne (Switzerland); May 1972) 
See ORNL/tr—-91/26 
(2. Seminar about Bean Plant Pests and Dis- 
eases; Campinas (Brazil); 11-12 Dec 1985) 
17:1865 See INIS-BR-2838 
‘United States Department of Energy/United 
Kingdom Atomic Energy Authority (US- 
DOE/UKAEA) workshop on waste treatment 
facilities designs; Albuquerque, NM (United 
States); 27-30 Oct 1986) 
See DOE/JIO-018 
(19. national seminar on nuclear magnetic reso- 
nance and its applications; Cracow (Poland); 
2-3 Déc 1986) 
17:1618 See INP-1364/PL 
(1. symposium on regional geology RJ-ES; Rio 
de Janeiro (Brazil); Aug 1987) 
17:1178 See INIS-BR-2732 
17:1733 See INIS-BR-2731 
(5. seminar of chemical control on metallurgy; 
Vitoria (Brazil); 31 May 1988) 
17:1199 See INIS-BR-2770 
17:1200 See INIS-BR-2771 
(4. national symposium on inorganic chemistry; 
Rio de Janeiro (Brazil); 31 Aug - 2 sep 1988) 
17:1179 See INIS-BR-2735 
17:1180 See INIS-BR-2736 
17:1181 See INIS-BR-2737 
17:1182 See INIS-BR-2738 
17:1183 See INIS-BR-2739 
17:1184 See INIS-BR-2740 


DE92603561 


1 17:609 
CONF-8512162- 


CONF-861089- 


CONF-8612187- 


CONF-8708290- 
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CONF-8904427- 





Report 
Number 


CONF-8808322- 


CONF-8810555— 


CONF-8811277- 


CONF-8811376— 


CONF-8812164— 


Vol.1 
Vol.2 
CONF-881244— 


11 
CONF-881289— 


CONF-8901224— 


CONF-8901 43— 


4 
CONF-890310— 


CONF-8904427-— 


Abstract 
Number 


17:1185 
17:1186 
17:1187 
17:1188 
17:1189 
17:1190 
17:1191 
17:1192 
17:1193 
17:1194 
17:1195 
17:1196 
17:1197 
17:1254 
17:1255 
17:1256 


17:271 


17:860 


17:233 
17:1201 


17:839 


17:1141 


17:413 
17:788 
17:1734 
17:1735 


17:2268 


17:1673 


17:1078 


Source of GPO Order Distribution 
Availability Dep. Number Category 


See INIS-BR-2741 

See INIS-BR-2742 

See INIS-BR-2743 

See INIS-BR-2744 

See INIS-BR-2745 

See INIS-BR-2746 

See INIS-BR-2747 

See INIS-BR-2750 

See INIS-BR-2751 

See INIS-BR-2752 

See INIS-BR-2753 

See INIS-BR-2755 

See INIS-BR-2756 

See INIS-BR-2749 

See INIS-BR-2754 

See INIS-BR-2757 

(Colloquium on quality assurance practices for 
underground radioactive waste repositories; 
Washington, DC (United States); 2-3 Aug 
1988) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Seminar on advanced energy systems - NEMO; 
Espoo (Finland); 7 Oct 1988) 

See TKK-NEMO-2 

(Brazilian Congress of Geology; Belem (Brazil); 
6-13 Nov 1988) 

See INIS-BR-2773 

See INIS-BR-2772 

(Symposium on clinical radiobiology; Cracow 
(Poland); 3-4 Nov 1988) 

See INP—1461/PR 

(IEA/BE conference Task IIl/Activity 6 and 7 on 
Production, storage and utilization of wood 
fuels; Uppsala (Sweden); 6-7 Dec 1988) 

See STEV-TB-91-28 

See STEV-TB-91-27 

(LASERS '88: 10th international conference on 
lasers and applications; Lake Tahoe, NV 
(United States); 5-9 Dec 1988) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(Week of environment; Piracicaba (Brazil); 5-9 
Dec 1988) 

See INIS-BR-2767 

See INIS-BR-2774 

See INIS-BR-2768 

See INIS-BR-2769 

(25. scientific council; Lyon (France); 9-12 Jan 
1989) 

See WHO-SC—25/WP/4 

(SPIE/SPSE symposium on electronic imaging: 
advanced devices and systems; Los Ange- 
les, CA (United States); 15-20 Jan 1989) 

See LBL-28376 

(7. international conference on fracture (ICF-7); 
Houston, TX (United States); 20-24 Mar 
1989) 

See LBL-26298 

(DOE/LLNL symposium on explosion-source 
phenomenology; Lake Tahoe, CA (United 
States); 14-16 Mar 1989) 

See UCRL-JC—108141 

(Spring meeting of the Materials Research Soci- 
ety; San Diego, CA (United States); 24-28 
Apr 1989) 

See LBL-27941 

(International Workshop on a Little Breathing 
Space: Carbon Dioxide Emission Reduction 
Strategies; Budapest (Hungary); 14-15 Apr 
1989) 

See NEI-SE-86(draft) 


DE92002330 MF-721 


DE92001686 
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CONF-8905115— 





Report 
Number 


CONF-8905115— 


CONF-8908288— 


1 
CONF-8909300— 


CONF-8909446— 


CONF-8910121-— 


CONF-8910223— 


2 
CONF-8910548— 


CONF-8910550- 


CONF-8911165- 


CONF-8911216— 


CONF-8911322- 


CONF-8911325— 


CONF-891204— 


CONF-8912147- 


1 
CONF-8912159- 


1 
CONF-8912161— 


Abstract 
Number 


17:775 


17:1580 


17:2027 


17:1174 


17:2186 


17:1170 


17:1262 


17:2155 
17:2160 


17:973 


17:2559 


17:2505 
17:2506 
17:2507 


17:1753 


17:1198 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(2. international workshop on real-time comput- 
ing of the environmental consequences of an 
accidental release to the atmosphere from a 
nuclear installation; Luxembourg (Luxem- 
bourg); 16-19 May 1989) 

See EUR-12320 

(United States Particle Accelerator School; Up- 
ton, NY (United States); Aug 1989) 

See BNL-46615 

(9. international school on nuclear physics, neu- 
tron physics and nuclear energy; Varna 
(Bulgaria); 28 Sep - 7 oct 1989) 

See CEA-CONF—-10412 

(1. research co-ordination meeting on the 
co-ordinated research programme: rapid in- 
strumental and separation methods for 
monitoring radionuclides in food and environ- 
mental samples; Warsaw (Poland); 4-8 Sep 
1989) 

See IAEA-AL-043 

(6. topical conference on physics with polarized 
beams on polarized targets; Spencer, IN 
(United States); 16-18 Oct 1989) 

See CEA-CONF—10413 

(BIOTECH USA: 6th annual industry conference 
and exhibition; San Francisco, CA (United 
States); 2-4 Oct 1989) 

OSTI; NTIS; GPO Dep. E 1.99: 

(12. Ukrainian Republic conference on inorganic 
chemistry; Simferopol’ (Ukrainian SSR); 2-5 
Oct 1989) 

See INIS-SU-—285(T.1) 

(12. Brazilian Congress of Science and Food 
Technology; Rio de Janeiro (Brazil); 15-19 
Oct 1989) 

See INIS-BR-—2833 

See INIS-BR-2834 

(international seminar on intermediate energy 
physics (INES-89); Moscow (USSR); 27-30 
Nov 1989) 

See CEA-CONF-10411 

(Workshop on the contribution to the nuclear 
structure of light nuclei far from stability ex- 
periment and theory workshop; Overnai 
(France); 27-29 Nov 1989) 

See CRN-PN-90-28 

See CRN-PN-90-27 

(Seminar on energy-efficient paper production; 
Espoo (Finland); 15 Nov 1989) 

See KCL-RAINA-2 

(Conference on Comparative Evolution of the 
Nuclear Fuel Cycle in France and Federal 
Republic of Germany; Karlsruhe, DE (United 
States); 20-21 Nov 1989) 

See CEA-CONF-10391 

(4. international conference on fusion reactor 
materials; Kyoto (Japan); 4-8 Dec 1989) 

See CEA-CONF—10414 

See CEA-CONF-10415 

See CEA-CONF—-10416 

(2. international IGT symposium on gas, oil, 
coal, and environmental biotechnology; New 
Orleans, U (United States); 11-13 Dec 1989) 

OSTI; Inst. of Gas Technology, 3424 S. State 
St., Chicago, IL 60616 

(13. Annual Scientific Forum on Energy (ISFE); 
Heslington (United Kingdom); 4-7 Dec 1989) 

See NEI-SE-82(draft) 

(3. Environment Week; Piracicaba (Brazil); 3-8 
Dec 1989) 

See INIS-BR-2758 


DE92001995 MF-408 


TI92002496 





634 ERA Vol. 17, No. 1 





CONF-9005387- 





Report 
Number 


CONF-8912162- 


CONF-900008— 


1 
CONF-9001 120- 


CONF-9001 160— 


CONF-9001 162- 


CONF-900181- 


CONF-900189— 


2 
CONF-900210— 


2 
CONF-9003161- 


CONF-9004220- 


CONF-9004235- 


CONF-9005387—- 


Abstract 
Number 


17:1059 


17:1012 


17:2135 
17:2143 


17:2133 
17:2134 


17:1671 


17:2019 


17:2391 


17:1045 
17:1113 
17:1202 
17:1203 
17:1204 
17:1257 
17:1258 
17:1259 
17:1260 
17:1261 


17:1108 


17:1399 


17:1209 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(8. conference on corrosion problems in power 
engineering; Marianske Lazne (Czechoslo- 
vakia); 12-14 Dec 1989) 

See INIS-mf-13013 

(NGV-90 conference; Buenos Aires (Argentina); 
1990) 

See NEI-DK-658 

(International winter meeting on nuclear physics; 
Bormio (italy); 22-26 Jan 1990) 

See CEA-CONF—10420 

See ISN-90-07 

(1. 1990 group on electricity: conversations 
about electricity and the future; Berkeley, CA 
(United States); Jan 1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(2. international symposium on the operation of 
gas transport systems; Haugesund (Norway); 
29-30 Jan 1990) 

See NEI-NO-118 

(18. international workshop of the gross proper- 
ties of nuclei and nuclear excitations; 
Hirschegg (Austria); 15-20 Jan 1990) 

See CEA-CONF—-10418 

See CEA-CONF—10419 

(1989/90 conference on cloud impacts on DOD 
operations and systems; Monterey, CA 
(United States); Jan 1990) 

See UCRL-JC—103163 

(Waste management ‘90: working towards a 
cleaner environment: waste processing, 
transportation, storage and disposal, techni- 
cal programs and public education; Tucson, 
AZ (United States); 25 Feb - 1 mar 1990) 

See PNL-SA-17827 

(17. annual WATTec technical conference and 
exhibition; Knoxville, TN (United States); 20- 
23 Feb 1990) 

See PNL-SA-17828 

(25. Rencontres de Moriond on QCD and 
hadronic interactions conference; Les Arcs 
(France); 4-17 Mar 1990) 

See LAPP-TH-288-90 

(International workshop on nuclear dynamics; 
Elba (Italy); 2-7 Apr 1990) 

See ISN-90-43 

(7. Brazilian Symposium on Electrochemistry 
and Electroanalitics; Ribeirao Preto (Brazil); 
8-11 Apr 1990) 

See INIS-BR-2831 

See INIS-BR-2830 

See INIS-BR-2827 

See INIS-BR-2828 

See INIS-BR-2829 

See INIS-BR-2821 

See INIS-BR—2822 

See INIS-BR-2823 

See INIS-BR--2824 

See INIS-BR-2826 

(Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (United 
States); 16-21 Apr 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(National conference on centralized heat supply 
from heat feeders in selected localities; Brno 
(Czechoslovakia); 3-4 May 1990) 

See INIS-mf-12978 

(Conference on instrumental activation analysis; 
Klucenice (Czechoslovakia); 28-31 May 
1990) 

See INIS-mf—12976 


DE92001899 MF-400 


DE92002052 MF-332 
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CONF-9005394— 





Report 
Number 


CONF-9005394— 


CONF-9006242-— 


CONF-9006285— 


CONF-9006379- 


CONF-900641— 


1 
CONF-9007225- 


1 
CONF-9007226— 


1 
CONF-900764— 


CONF-9008124— 


CONF-9008139— 


2 
CONF-900822—- 


32 


Abstract 
Number 


17:2144 


17:1522 


17:1042 


17:1074 


17:2217 


17:2158 
17:2168 


17:1079 


17:1786 


17:2313 


17:1135 


17:2414 


Source of 
Availability 


(Workshop on Interface Between Nuclear struc- 
ture and Heavy-lon Reaction Dynamics; 
Notre-Dame, U (United States); May 1990) 

See CRN-PN-90-18 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 
16 Jun 1990) 

See BNL-46700 

(15. American Society for Testing and Materials 
(ASTM) international symposium on effects 
of radiation on materials; Nashville, TN 
(United States); 17-22 Jun 1990) 

See ECN-RX-91-010 

(Workshop on short pulse high current cath- 
odes; Bendor (France); 18-22 Jun 1990) 

See LAL-RT-90-12 

(2. research co-ordination meeting on measure- 
ment and analysis of 14 MeV 
neutron-induced double-differential neutron- 
emission cross sections needed for fission 
and fusion reactor technology; Vienna (Aus- 
tria); 18-20 Jun 1990) 

See INDC(NDS)-247/L 

(CORINNE '90: international workshop on parti- 
cle correlations and interferometry in nuclear 
collisions; Nantes (France); 28-30 Jun 1990) 

See LPCC—90-05 

See CENBG-90-13 

(Technical committee meeting on the use of 
probabilistic safety assessment to evaluate 
nuclear power plant technical specifications; 
Vienna (Austria); 16-22 Jun 1990) 

See IAEA-TECDOC-599 

(Technical committee meeting on fuel perfor- 
mance at high burnup for water reactors; 
Studsvik (Sweden); 5-8 Jun 1990) 

See IWGFPT-36 

(International conference on advanced alu- 
minum and magnesium alloys; Amsterdam 
(Netherlands); 20-22 Jun 1990) 

See LBL-28517 

(National conference on irrigation and drainage 
engineering; Durango, CO (United States); 
11-13 Jul 1990) 

See LBL-30587 

(26. Yamada conference on surface as a new 
material; Osaka (Japan); 4-6 Jul 1990) 

See LBL-29277 

(Fatigue '90: 4th international conference on fa- 
tigue and fatigue thresholds; Honolulu, HI 
(United States); 15-20 Jul 1990) 

See LBL-28243 

(Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas; Varenna (italy); 
27-31 Aug 1990) 

See EUR-CEA-FC—1405 

(1890 DOE/Sandia crystalline photovoltaic tech- 
nology project review meeting; Albuquerque, 
NM (United States); 7-9 Aug 1990) 

See SAND-90-1821 

(5. international symposium on solar high- 
temperature technologies; Davos 
(Switzerland); 27-31 Aug 1990) 

See SAND-90-0903 

(25. IUPAP international conference on high en- 
ergy physics; Singapore (Singapore); 2-8 
Aug 1990) 

See FNAL/C—91/168-E 


GPO Order 
Dep. Number 


Distribution 
Category 
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CONF-9010283— 





Report 
Number 


CONF-9009170— 


CONF-900918— 


CONF-900932- 


CONF-9009321_- 
CONF-9009418— 
CONF-9009432- 


1 
CONF-9009435—- 


1 
2 
3 
4 
5 
6 
7 
8 
9 


CONF-9009438— 


CONF-9009441— 


CONF-900971-— 
3 

CONF-901024— 

CONF-901025— 


CONF-9010271- 


CONF-9010283— 


Abstract 
Number 


17:2073 
17:2145 


17:2518 
17:2519 


17:693 


17:2015 


17:2116 


17:1933 


17:2011 


17:2012 


17:2013 


17:1150 


17:2415 


17:2014 


17:1628 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(10. international seminar on high energy 
physics problems, relativistic nuclear physics 
and quantum chromodynamics; Dubna 
(USSR); 24-29 Sep 1990) 

See WIS-PH-90/43 

See IPNO-DRE-90-15 

(16. symposium on fusion technology (SOFT); 
London (United Kingdom); 3-7 Sep 1990) 

See ECN-RX-90-092 

See ECN-RX-90-095 

(International seminar on the costs and financ- 
ing of nuclear power in developing countries; 
Jakarta (Indonesia); 4-7 Sep 1990) 

See IAEA-TECDOC-—610 

(Workshop on tau lepton physics; Orsay 
(France); 24-27 Sep 1990) 

See LAL-91-02 

(School for young high energy physicists; 
Chilton (United Kingdom); 3-15 Sep 1990) 

See RAL-91-036 

(Neutron stars: an interdisciplinary field Agia 
Pelagia; Crete (Greece); 3-14 Sep 1990) 

See UCRL-JC—108045 

(The European energy market after the East Eu- 
ropean political revolution; Oslo (Norway); 
24-25 Sep 1990) 

See NEI-NO-146 

See NEI-NO-145 

See NEI-NO—144 

See NEI-NO-143 

See NEI-NO-142 

See NEI-NO-141 

See NEI-NO—-140 

See NEI-NO-139 

See NEI-NO-138 

See NEI-NO-137 

(CERN Accelerator Course Conference; Juelich, 
DE (United States); 17-28 Sep 1990) 

See LAL-RT-90-15 

(Workshop RHEINFELS’90 on the Hadron Mass 
Spectrum; Rheinfels, DE (United States); 3-8 
Sep 1990) 

See LAL-90-70 

(Workshop RHEINFELS’S0 on the Hadron Mass 
Spectrum; Saint-Goar, DE (United States); 3- 
8 Sep 1990) 

See LAL-90-71 

(Summer school of particle physics; Strasbourg 
(France); 3-7 Sep 1990) 

See LAL-90-73 

(12. European conference on thermophysical 
properties: ECTP-12; Vienna (Austria); 24-28 
Sep 1990) 

See EGG-M-90257 

(2. international conference on containment de- 
sign and operation; Toronto (Canada); 14-17 
Oct 1990) 

See CEA-DAS—741 

(13. international conference on plasma physics 
and controlled nuclear fusion research; Wash- 
ington, DC (United States); 1-6 Oct 1990) 

See EUR-CEA-FC—1408 

(International seminar on future perspectives in 
HEP; Protvino (USSR); 6-8 Oct 1990) 

See LAL-90-87 

(International conference on calorimetry in high 
energy physics; Batavia, IL (United States); 
29 Oct - 1 nov 1990) 

See LAPP-EXP-91-01 
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CONF-9010291— 





Report 
Number 


CONF-9010291-— 


CONF-9010320— 


CONF-9010422- 


CONF-9010432- 


CONF-901105— 


129 
CONF-9011116— 


11 


CONF-901116— 


CONF-9011211— 


CONF-9011239— 


CONF-9011244— 


CONF-9011251- 


CONF-9012109- 


CONF-9012110— 


CONF-9012116— 


CONF-901263— 


11 
CONF-910104— 


8 


Abstract 
Number 


17:2010 


17:1155 


17:1356 


17:1624 


17:1046 


17:612 

17:657 

17:1044 
17:1395 
17:1396 
17:1397 
17:1398 


17:1417 


Source of GPO Order 
Availability Dep. Number 


Distribution 

Category 

(Large Hadron Collider (LHC) workshop: 
physics and instrumentation; Aachen (Ger- 
many): 4-9 Oct 1990) 

See LAL-90-66 

(International workshop on quark gluon plasma 
signatures; Strasbourg (France); 1-4 Oct 
1990) 

See IPNO-DRE-90-24 

(5. conference on the contribution of metallogra- 
phy to the solution of production problems; 
Karlovy Vary (Czechoslovakia); 23-26 Oct 
1990) 

See INIS-mf-12979 

(IAEA IWGFR specialists’ meeting on steam 
generators: acoustic/ultrasonic detection of 
in-sodium water leaks: Aix-en-Provence 
(France): 1-3 Oct 1990) 

See IWGFR-79 

(Fall meeting of the Materials Research Society 
(MRS): Boston, MA (United States); 24 Nov - 
1 dec 1990) 

See LBL-28974 

(14. symposium on scientific basis for nuclear 
waste management: Boston, MA (United 
States): 26-29 Nov 1990) 

See UCRL-JC—103705 

(11. international conference on the application 
of accelerators in research and industry; 
Denton, TX (United States); 5-8 Nov 1990) 

See IPNO-DRE-90-17 

(International Atomic Energy Agency (IAEA) spe- 
cialists meeting on behaviour of gas cooled 
reactor fuel under accident conditions; Oak 
Ridge, TN (United States); 5-7 Nov 1990) 

See IWGGCR-26 

(Seminar on energy-efficient paper production; 
Espoo (Finland); 15 Nov 1990) 

See KCL-RAINA-3 

(30. Brazilian Congress on Gastroenterology; 7. 
Brazilian Congress on Digestive Endoscopy; 
Belem (Brazil); 25-29 Nov 1990) 

See INIS-BR-2835 

See INIS-BR-2836 

(Research programme seminar; Espoo (Fin- 
land); 8 Nov 1990) 

See SULA-A3/1990 

(Meeting or research development and technol- 
ogy for fusion reactors; Frascati (Italy); 4-6 
Dec 1990) 

See ECN-RX-91-008 

(National conference on brittle fracture of materi- 
als and structures; Karlovy Vary 
(Czechoslovakia); 4-6 Dec 1990) 

See INIS-mf—12975 

(3. National Meeting of Thermal Sciences; 
Itapema (Brazil); 10-12 Dec 1990) 

See INIS-BR-2814 

See INIS-BR-2813 

See INIS-BR-2817 

See INIS-BR-2812 

See INIS-BR-2815 

See INIS-BR-2816 

See INIS-BR-2818 

(international conference on lasers '90; San 
Diego, CA (United States); 10-14 Dec 1990) 

See BNL-46644 

(14. energy-sources technology conference and 
exhibition; Houston, TX (United States); 20- 
23 Jan 1991) 

See SAND-91-1580C 
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CONF-9103207- 





Report 
Number 


CONF-9101110- 
CONF-910116— 


26-Rev.1 
CONF-910135— 


CONF-910189— 
3 
CONF-910190— 


5 
CONF-9102129- 


Absts. 
CONF-910213— 


8 
CONF-910270— 


64 
CONF-910310— 


1 
CONF-9103110- 


3 
4 
CONF-9103112- 


5 
6 
CONF-9103119— 


CONF-9103136— 
8 
CONF-9103164— 
2 
CONF-9103200- 
CONF-9103206— 


CONF-9103207— 


17:2016 


17:924 


17:2159 


17:1140 


17:2319 
17:1428 


17:2329 
17:1133 


17:2018 


17:2161 


17:926 


17:2017 


17:1921 


Source of 
Availability 


(26. Recontres de Moriond workshop on tests of 
fundamental laws in physics; Les Arcs 
(France); 26 Jan - 2 feb 1991) 

See LAL-91-06 

(8. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 6-10 
Jan 1991) 

See WHC-SA-1250-Rev.1 

(7. winter workshop on nuclear dynamics; Key 
West, FL (United States); 27 Jan - 2 feb 1991) 

See CEA-LNS-Ph-91-12 

(Society for Industrial and Applied Mathematics 
(SIAM) workshop on automatic differentiation 
of algorithms: theory, implementation, and 
application; Breckenridge, CO (United 
States); 6-8 Jan 1991) 

See ANUCP-74447 

(Workshop on electronic structures and mecha- 
nisms for high temperature superconductivity; 
Miami, FL (United States); 3-9 Jan 1991) 

See UCRL-JC—105893 

(2. DOE human genome program report of the 
contractor-grantee workshop; Santa Fe, NM 
(United States); 17-20 Feb 1991) 

OSTI; NTIS; GPO Dep. 

(Probabilistic safety assessment and manage- 
ment; Beverly Hills, CA (United States); 4-7 
Feb 1991) 

See SAND-90-2338 

(Waste management '91; Tucson, AZ (United 
States); 24-28 Feb 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(March meeting of the Southeastern Section of 
the American Mathematical Society (AMS); 
Tampa, FL (United States); 22-23 Mar 1991) 

See LA-UR-91-3316 

(Advanced solid-state lasers topical meeting; 
Hilton Head, SC (United States); 18-20 Mar 
1991) 

See UCRL-JC—105397 

See UCRL-JC—105399 

(Conference on fermiology of high T. supercon- 
ductors; Argonne, IL (United States); 25-27 
Mar 1991) 

See LA-UR-91-3224 

See LA-UR-91-3223 

(Moriond meeting on high energy hadronic inter- 
actions; Les Arcs (France); 17-23 Mar 1991) 

See LAL-91-22 

(5. national conference on undergraduate 
research; Pasadena, CA (United States); 21- 
23 Mar 1991) 

See DOE/ER/40353-6 

(2. annual U.S. hydrogen meeting; Washington, 
DC (United States); 13-15 Mar 1991) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(26. Rencontres de Moriond on Electroweak In- 
teractions and Unified Theories; Les Arcs 
(France); 10-24 Mar 1991) 

See LAL-91-11 

(11. Moriond Astrophysics Meeting; Les Arcs 
(France); 11-17 Mar 1991) 

See LAL-91-23 

(international topical conference on research 
trends in inertial confinement fusion; La Jolla, 
CA (United States); 4-6 Mar 1991) 

See UCRL-JC—108237 
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1 
CONF-910505— 


408 
412 
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414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
CONF-9105106- 


30 

32 

33 
CONF-9105121- 


1 
CONF-9105176- 


CONF-9105182- 


CONF-9105221-— 


2 
CONF-9105230- 


5 
CONF-9105241- 


3 


Abstract 
Number 


17:1521 


17:1557 
17:1558 
17:1507 
17:1506 
17:1512 
17:1431 
17:1511 
17:1513 
17:1489 
17:1486 
17:802 

17:1488 
17:1487 
17:1438 
17:1543 
17:1568 


17:2125 
17:2148 
17:1992 


17:2028 


17:2508 


17:1020 


17:2020 


17:1481 


17:1492 


Source of 
Availability 


GPO 
Dep. 


Order 
Number 


Distribution 

Category 

(15. annual conference on energy from biomass 
and wastes; Washington, DC (United 
States); 25-29 Mar 1991) 

OSTI; Institute of Gas Technology, 3424 South 
State Street, Chicago, IL 60616 

(Workshop on advanced beam instrumentation; 
Tsukuba (Japan); 20-28 Apr 1991) 

See BNL—46695 

(Spring meeting of the American Physical Soci- 
ety (APS); Washington, DC (United States); 
15-18 Apr 1991) 

See LBL-31177 

(Royal Astronomical Society meeting; Armagh 
(United Kingdom); 5 Apr 1991) 

See RAL—91-040 

(International Canada goose symposium confer- 
ence; Milwaukee, WI (United States); 23-25 
Apr 1991) 

See PNL-SA-18560 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) particle accelerator conference 
(PAC); San Francisco, CA (United States); 6- 
9 May 1991) 

See LBL-29946 

See LBL-29987 

See BNL-45722 

See BNL-45721 

See BNL—-46642 

See BNL-46641 

See BNL-46640 

See BNL-46643 

See DOE/ER/40374-51 

See DOE/ER/40374—42 

See DOE/ER/40374—47 

See DOE/ER/40374—44 

See DOE/ER/40374—43 

See DOE/ER/40374—45 

See DOE/ER/40374—46 

See SSCL-457 

(Conference on the intersections between parti- 
cle and nuclear physics; Tucson, AZ (United 
States); 23-29 May 1991) 

See ANL-HEP-CP-91-82 

See DOE/ER/40315-185 

See DOE/ER/40315—186 

(14. international Warsaw meeting on elementary 
particle physics: puzzles on the electroweak 
scale; Kazimierz (Poland); 27-31 May 1991) 

See CMU-HEP-91-10 

(Electrical breakdown of insulating ceramics in a 
high radiation field; Vail, CO (United States); 
28 May - 2 jun 1991) 

OSTI; NTIS; INIS; GPO Dep. 


TI92002505 


E 1.99: DE92000459 

(International symposium on mechanical alloy- 
ing; Kyoto (Japan); 7-10 May 1991) 

See CEA-CONF—10072 

(Future of muon physics; Heidelberg (Germany); 
7-10 May 1991) 

See LA-UR-91-3461 

(7. International Committee for Future Accelera- 
tors (ICFA) beam dynamics workshop; Los 
Angeles, CA (United States); 13-16 May 
1991) 

See BNL—46699 

(4. international conference on elastic and 
diffractive scattering; Isola D’Elba (Italy); 22- 
25 May 1991) 

See FNAL/C-91/268-E 





640 ERA Vol. 17, No. 1 





CONF-9106276- 





Report 
Number 


CONF-9105270— 
1 

CONF-9105273— 
Vol.1-BK1 


Vol.1-BK2 
CONF-910535— 


CONF-910580— 


6 
CONF-910602- 


50 
51 
CONF-910603— 


22 
CONF-9106101— 


2 
CONF-9106158— 

7 
CONF-9106222- 


9 
CONF-9106224— 


Summ. 
CONF-9106230— 


3 
CONF-9106235- 


6 
CONF-9106256— 


2 
CONF-9106260— 


3 


4 
CONF-9106274— 


4 
CONF-9106275— 


4 
CONF-9106276— 


1 
2 


Abstract 
Number 


17:2276 


17:117 
17:157 


17:1136 


17:1375 
17:726 


17:1087 


17:2175 


17:1423 


17:1591 


17:2021 


17:1021 


17:1446 
17:1562 


Source of GPO 
Availability Dep. 


(Adriatico conference on structural and phase 
stability of alloys; Trieste (Italy); 21-24 May 
1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(6. European symposium on improved oil recov- 
ery; Stavanger (Norway); 21-23 May 1991) 

See NEI-NO—-128 

See NEI-NO—129 

(6. specialists meeting on reactor noise 
(SMORN); Gatlinburg, TN (United States); 
19-24 May 1991) 

See ECN-RX-91-025 

(International conference on advanced materials 
(ICAM 91); Strasbourg (France); 27-31 May 
1991) 

See LBL-31073 

(American Society of Mechanical Engineers 
(ASME) pressure vessels and piping confer- 
ence; San Diego, CA (United States); 23-27 
Jun 1991) 

See EGG-M-91097 

See KAPL-4725 

(Annual meeting of the American Nuclear Soci- 
ety (ANS); Orlando, FL (United States); 2-6 
Jun 1991) 

OSTI; NTIS; GPO Dep. 

(International conference on grain growth in 
polycrystalline materials; Rome (Italy); 18-21 
Jun 1991) 

See LBL-31203 

(Towards a unified picture on nuclear dynamics; 
Nikko (Japan); 6-14 Jun 1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(Workshop on physics of compressible, turbulent 
mixing; Royaumont (France); 17-19 Jun 
1991) 

See UCRL-JC—108384 

(1991 superconducting quantum interference 
devices (IC SQUID) meeting; Berlin (Ger- 
many); 18-21 Jun 1991) 

See LBL-31156 

(59. Military Operations Research Society 
(MORS) symposium; West Point, NY (United 
States); 11-13 Jun 1991) 

See PNL-SA-19430 

(11. Department of Energy workshop on person- 
nel neutron dosimetry; Las Vegas, NV 
(United States); 4-7 Jun 1991) 

OSTI; NTIS; GPO Dep. 

(1. Long Duration Exposure Facility (LDEF) 
post-retrieval symposium; Kissimmee, FL 
(United States); 3-8 Jun 1991) 

See LBL-31188 

(Symposium on high brightness beams for ad- 
vanced accelerator applications; 

Park, MD (United States); 6-7 Jun 1991) 

See BNL-—45984 

See LBL-31186 

(Symposium on high energy nuclear collisions 
and quark gluon plasma; Kyoto (Japan); 6-8 
Jun 1991) 

See LBL-31275 

(NATO advanced research workshop; Irsee 
(Germany); 23-29 Jun 1991) 

OSTI; NTIS; GPO Dep. 

(Charged particle beam conference; Silver 
Springs, MD (United States); 25-27 Jun 1991) 

See SAND-91-1932C 

See SAND-91-2036C 
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DE92002320 


DE92000823 


DE92002326 


DE92001973 


Distribution 
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Report 
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CONF-9106278— 


CONF-9106280— 
1 


2 
CONF-9106283-— 


1 
CONF-9106284— 


1 
CONF-9106289-— 


1 
2 
CONF-9106291-— 


1 
CONF-9106302- 


CONF-910635— 


16 
18 
CONF-910662- 


10 
CONF-910698— 


1 
CONF-910707- 


s 

9 

11 
CONF-9107104— 


CONF-9107105— 


53 
CONF-9107112- 


Abstract 
Number 


17:1221 


17:1631 
17:2538 


17:1926 


17:1240 


17:1997 
17:2000 


17:2581 


17:1080 
17:1544 


17:1595 
17:1505 
17:1483 
17:1570 
17:1569 


17:1718 
17:1709 
17:1710 


17:1076 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(Conference on instrumental activation analysis; 
Klucenice (Czechoslovakia); 3-7 Jun 1991) 

See INIS-mf—12977 

(2. annual conference on cold fusion; Como 
(Italy); 29 Jun - 4 jul 1991) 

See LA-UR-91-3077 

See LA-UR-91-3330 

(International summer school on nuclear astro- 
physics: Tianjin (China); 17-27 Jun 1991) 

See LBL-29106 

(10. international conference on laser spec- 
troscopy; Font-Romeu (France); 17-21 Jun 
1991) 

See LBL-30723 

(3. topical seminar on heavy flavors; S. Miniato 
(Italy); Jun 1991) 

See FNAL/C—91/248-E 

See FNAL/C—91/264-E 

(Nuclear weapons complex top management 
quality symposium; Clearwater, FL (United 
States); 4 Jun 1991) 

See SAND-91-2011C 

(18. European conference on controlled fusion 
and plasma heating; Berlin (Germany); 3-7 
Jun 1991) 

See IPP-Iil/179 

(Cryogenic engineering conference and interna- 
tional cryogenic materials conference; 
Huntsville, AL (United States); 11-14 Jun 
1991) 

See LBL-30063 

See FNAL/C—91/184 

(12. international conference on magnet technol- 
ogy; Leningrad (USSR); 23-28 Jun 1991) 

See FNAL/C—91/247 

See BNL—45720 

See BNL—46738 

See SSCL-492 

See SSCL-489 

(2. international conference on waste manage- 
ment in the chemical and petrochemical 
industries: toxics management; New Or- 
leans, LA (United States); 17-20 Jun 1991) 

See ANL/CP-—73496 

(7. international conference on surface modifica- 
tion of metals by ion beams (SMMIB-7); 
Washington, DC (United States); 15-19 Jul 
1991) 

See SAND-91-1963C 

See LBL-31025 

See LBL-31026 

(5. international conference on precipitation 
scavenging and atmosphere surface ex- 
change process; Richland, WA (United 
States); 15-19 Jul 1991) 

See UCRL-JC—106107-Rev.1 

See PNL-SA-19736 

See PNL-SA-20020 

(1991 American Physical Society (APS) confer- 
ence on shock compression of condensed 
matter; Williamsburg, VA (United States); 17- 
20 Jul 1991) 

See LA-UR-91-3293 

(Review of progress in quantitative nondestruc- 
tive evaluation (NDE); Brunswick, ME 
(United States); 28 Jul - 2 aug 1991) 

See ANL/CP—72955 

See MLM-3706(OP) 

See IS—5058 
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CONF-9107143-— 
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CONF-9107155— 
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CONF-9107171- 
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CONF-9107172- 


3 
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CONF-9107180- 


1 
CONF-9107181- 


1 
CONF-9107182- 


1 


2 
CONF-9107186- 


CONF-910730- 


16 
17 
18 
19 
20 
21 


22 
CONF-910746— 


4 
CONF-910774— 


85 

86 

87 
CONF-910801-— 


24 
25 


Abstract 
Number 


17:1422 
17:1138 
17:1647 
17:2273 
17:1162 
17:1648 
17:405 


17:1106 


17:2271 


17:1085 


17:2002 
17:1982 


17:1353 


17:1022 


17:1413 
17:1412 


17:1878 


17:1523 
17:2272 
17:1515 
17:1514 
17:1517 
17:1516 
17:1520 


17:1970 


17:1633 
17:1634 
17:1015 


17:920 
17:921 


Source of GPO Order Distribution 
Availability Dep. Number Category 


(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) meeting; San Diego, CA 
(United States); 21-26 Jul 1991) 

See LA-UR-91-2900 

See SAND-91-0153C 

See UCRL-JC—108310 

See BNL-46650 

See UCRL-JC—108125 

See UCRL-JC—108495 

See UCRL-JC—105845 

(International workshop on electronic properties 
and mechanisms in high-T. superconduc- 
tors; Tsukuba (Japan); 29-31 Jul 1991) 

See ANL/CP-73399 

(14. international conference on atomic colli- 
sions in solids; Salford (United Kingdom); 29 
Jul - 2 aug 1991) 

See ANL/CP-73202 

(International workshop on science and technol- 
ogy of thin films for the 21st century; 
Evanston, IL (United States); 28 Jul - 2 aug 
1991) 

See LBL-31089 

(15. joint international lepton photon symposium 
at high energies and European Physical So- 
ciety (EPS) conference on high energy; 
Geneva (Switzerland): 25 Jul - 1 aug 1991) 

See FNAL/C-91/277 

See CMU-HEP-91-19 

(47. annual calorimetry conference; DeKalb, IL 
(United States); 1 Jul - 1 aug 1991) 

See LBL-31210 

(North American Treaty Organization (NATO) 
Advanced Study Institute meeting on funda- 
mentals of friction; Braunlage (Germany); 29 
Jul - 9 aug 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Workshop on hypervelocity impacts in space; 
Canterbury (United Kingdom); 1-5 Jul 1991) 

See SAND-91-0889C 

See SAND-91-0876C 

(2. Brazilian Fair and Congress on Biotechnol- 
ogy; 1. Latin American Fair and Congress on 
Biotechnology; Sao Paulo (Brazil); 6-10 Jul 
1991) 

See INIS-BR-2837 

(4. international conference on synchrotron radi- 
ation instrumentation; Chester (United 
Kingdom); 15-19 Jul 1991) 

See BNL-46743 

See BNL-46648 

See BNL-46649 

See BNL-46647 

See BNL-46654 

See BNL-46652 

See BNL-46694 

(17. international conference on the physics of 
electronic and atomic collisions: Brisbane 
(Australia); 10-16 Jul 1991) 

See UCRL-JC—108101 

(32. Institute of Nuclear Materials Management 
(INMM) annual meeting; New Orleans, LA 
(United States); 28-31 Jul 1991) 

See MLM-3698(OP) 

See MLM-3699(OP) 

See UCRL-JC—108054 

(26. intersociety energy conversion engineering 
(IECE) conference; Boston, MA (United 
States); 3-9 Aug 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

See DOE/ET/10815—170 


DE92000683 MF-373 


DE92000634 MF-112 
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CONF-910803— (International congress on refrigeration: new 
challenges in refrigeration; Montreal 
(Canada); 10-17 Aug 1991) 
5 See ANL/CP-73867 
CONF-910808— (5. international symposium on environmental 
degradation on materials in nuclear power 
systems - water reactors; Monterey, CA 
(United States); 25-29 Aug 1991) 
5 OSTI; NTIS; INIS; GPO Dep. E 1.99: DE91018849 MF-522 
CONF-9108105— (8. topical conference on atomic processes in 
plasmas; Portland, ME (United States); 25- 
29 Aug 1991) 
2 17:2496 See UCRL-JC—108477 
3 17:1969 See UCRL-JC—107742 
CONF-9108108— (International conference on neutron scattering 
in conjunction with the international confer- 
ence on magnetism; Oxford (United 
Kingdom); 27-30 Aug 1991) 
3 17:2320 See BNL-46638 
CONF-9108113— (1991 Nuclear Information and Records Man- 
agement Association (NIRMA) symposium; 
Charlotte, NC (United States); 25-28 Aug 
1991) 
2 See WHC-SA-0980 
CONF-9108116— (11. annual gasification and gas stream cleanup 
system contractor's review meeting; Morgan- 
town, WV (United States); 13-15 Aug 1991) 
2 See ANL/CP-73620 
3 See UCRL-JC—107903 
CONF-9108118— (13. international free-electron laser (FEL) con- 
ference; Santa Fe, NM (United States); 
25-30 Aug 1991) 
13 17:1482 See BNL-46702 
14 17:1433 See BNL—46689 
15 17:1432 See BNL-46681 
16 17:1519 See BNL—46688 
17 17:1388 See UCRL-JC—107204 
18 17:1387 See UCRL-JC—107200 
19 17:1499 See LBL-30673 
20 17:1445 See LBL-30628 
21 17:1443 See LA-UR-91-3169 
22 17:1550 See LA-UR-91-3170 
23 17:1441 See LA-UR-91-3139 
24 17:1498 See LA-UR-91-3266 
25 17:1552 See LA-UR-91-3239 
26 17:1442 See LA-UR-91-3164 
27 17:1549 See LA-UR-91-3116 
28 17:1554 See LA-UR-91-3386 
29 17:1551 See LA-UR-91-3238 
30 17:1497 See LA-UR-91-3237 
CONF-9108127— (2. U.S.-Japan seminar on micromechanics of 
granular materials; Syracuse, NY (United 
States); 4-10 Aug 1991) 
2 17:1972 OSTI; NTIS; GPO Dep. E 1.99: DE92000408 MF-117 
CONF-9108135~- (4. international Mineral and Geotechnical Log- 
ging Society (MGLS)/KEGS conference; 
Toronto (Canada); 18-22 Aug 1991) 
4 See LA-UR-91-2682 
CONF-9108138— (Agency for Toxic Substance and Disease Reg- 
istry (ATSDR) workshop for the Pan 
American Health Organization (PAHO); El 
Paso, TX (United States); 5-9 Aug 1991) 
1 17:1724 OSTI; NTIS; GPO Dep. E 1.99: DE91017698 
CONF-910815— (2. international conference on radioactive nu- 
clear beams; Louvain (Belgium); 19-21 Aug 
1991) 
3 17:1934 See UCRL-JC—108454 
CONF-9108155— (1991 CERN school of computing; Ystad (Swe- 
den); 23 Aug - 2 sep 1991) 
2 17:1596 See FNAL/C—91/270 
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CONF-910836— 
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CONF-910849— 


6 
CONF-910857— 
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7 
CONF-910860— 


1 
CONF-910862- 


5 
CONF-910864— 
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3 


4 
CONF-910869— 


15 
16 
17 
18 
19 
20 


17:1082 


17:2055 
17:1977 


17:2612 


17:2001 


17:386 


17:2493 
17:2492 
17:2553 


17:1107 


17:1023 


17:1978 
17:1434 
17:1984 


17:2490 
17:2545 
17:2491 
17:2509 
17:2494 
17:2495 


Source of 
Availability 


(11. international conference on structural me- 
chanics in reactor technology; Tokyo 
(Japan); 18-23 Aug 1991) 

See ECN-RX-91-015 

(NATO advanced research workshop on coher- 
ence phenomena in atoms and molecules in 
laser fields; Toronto (Canada); Aug 1991) 

See SAND-91-2096C 

(Surface Mount Intemational (SMI) conference; 
San Jose, CA (United States); 27-29 Aug 
1991) 

See LBL-30881 

(1. California Institute for Energy Efficiency 
(CIEE) research and development confer- 
ence; La Jolla, CA (United States); 27-29 
Aug 1991) 

See LBL-31065 

(15. Johns Hopkins workshop on current prob- 
lems in particle theory; Baltimore, MD 
(United States); 26-28 Aug 1991) 

See IS-M-671 

See BNL-46653 

(Interactive videodisc in education and training; 
Arlington, VA (United States); 21-23 Aug 
1991) 

See WHC-SA-1290 

(42. meeting of the International Society of Elec- 
trochemistry; Montreux (Switzerland); 25-30 
Aug 1991) 

OSTI; INIS; Institute of Gas Technology, 3424 
South State Street, Chicago, IL 60616 

(Solar heated-air cavity receiver (SHARE) 77; 
Chicago, IL (United States); 19-23 Aug 1991) 

See SLAC-PUB-5622 

(19. SLAC summer institute on particle physics; 
Stanford, CA (United States); 5-16 Aug 1991) 

See FNAL/C-91/273 

(1. international mixed waste symposium; Balti- 
more, MD (United States); 26-29 Aug 1991) 

See PNL-SA-19813 

(International School of Plasma Physics Piero 
Caldirola’ diagnostics for contemporary fu- 
sion experiments; Varenna (Italy); 27 Aug - 6 
sep 1991) 

See PPPL-CFP-2477 

See PPPL-CFP-2476 

See UCRL-JC—108463 

(NATO Advanced Study Institute on physics and 
materials science of high-temperature super- 
conductors; Corfu Isiand (Greece); 18-31 
Aug 1991) 

See ANL/CP-73535 

(Pacific-international congress on x-ray analyti- 
cal methods; Honolulu, HI (United States); 
12-16 Aug 1991) 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(4. international conference on hadron spec- 
troscopy; College Park, MD (United States); 
12-16 Aug 1991) 

See BNL-46715 

See BNL—46697 


OSTI; NTIS; INIS; GPO Dep. E 1.99: 


(9. topical conference on radio frequency power 
in plasmas; Charleston, SC (United States); 
12-14 Aug 1991) 

See PPPL-CFP-2472 

See PPPL-CFP-2474 

See PPPL-CFP-2475 


OSTI; NTIS; GPO Dep. E 1.99: 


See UCRL-JC—107867 
See UCRL-JC—108019 


TI92002486 


DE92001675 


DE92002328 


DE92002061 


Distribution 
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CONF-910881-— 
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CONF-910901-— 


5 

12 

18 
CONF-910902- 


8 


CONF-910904— 


1 
CONF-9109103— 


2 
CONF-9109104-— 


1 
CONF-9109107— 
3 
CONF-9109112— 
2 


3 
CONF-9109114— 


2 
3 


4 
CONF-910912- 


1 
CONF-9109122- 


3 
CONF-910915— 


4 
CONF-9109160- 


4 


Abstract 
Number 


17:2524 
17:2419 
17:2420 


17:1156 


17:1998 
17:1999 
17:1996 
17:2025 
17:2119 
17:2026 
17:2029 


17:1098 


17:1018 


17:1142 


17:1885 


17:1914 
17:328 
17:1915 


17:550 


17:2182 


17:1923 
17:1922 
17:1925 
17:1924 


17:2607 


Source of GPO 
Availability Dep. 


See GA-A-20628 

See GA-A-20688 

See GA-A-20691 

(49. Electron Microscopy Society of America 
(EMSA) annual meeting: San Jose, CA 
(United States); 4-9 Aug 1991) 

See LBL-30690 

(Particles and fields '91; Vancouver (Canada); 
18-22 Aug 1991) 

See FNAL/C-91/249-E 

See FNAL/C—91/250-E 

See FNAL/C-91/235-E 

See ANL-HEP-CP-91-77 

See SLAC-PUB-5659 

See BNL-46637 

See CMU-HEP-91-11 

(4. international conference on facility opera- 
tions/safeguards interface; Albuquerque, NM 
(United States); 29 Sep - 4 oct 1991) 

See WHC-SA-1183 

See LA-UR-91-3104 

See LA-UR-91-3323 

(1991 international conference on coal science; 
Newcastle upon Tyne (United Kingdom); 16- 
20 Sep 1991) 

See PNL-SA-19590 

(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) technical conference and 
exhibition on microelectronic integrated pro- 
cessing; San Jose, CA (United States); 
15-20 Sep 1991) 

See SAND-91-1922C 

(5. international conference on the structure of 
non-crystalline materials; Sendai (Japan); 2- 
6 Sep 1991) 

See ANL/CP-74212 

(2. European conference on diamond, diamond- 
like and related coatings; Nice (France); 2-6 
Sep 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(Workshop on biophysical modelling of radiation 
effects; Padua (Italy); 2-5 Sep 1991) 

See PNL-SA-20040 

(21. American Wind Energy Association confer- 
ence: windpower '91; Palm Springs, CA 
(United States); 24-27 Sep 1991) 

See NREL/TP-257-4508 

See NREL/TP-257-4507 

(6. symposium on containment of underground 
nuclear explosions; Reno, NV (United 
States); 24-26 Sep 1991) 

See SAND-91-0805C 

See SAND-91-0750C 

See UCRL-JC—106783 

(Seminar on design and construction of storage 
and disposal facilities for low-level radioactive 
wastes; Troyes (France); 30 Sep - 4 oct 1991) 

See NREL/TP-257-4512 

(13. European conference on few-body prob- 
lems in physics; Elba (Italy); 9-14 Sep 1991) 

See ANU/CP-74525 

(7. solar wind conference; Goslar (Germany); 
16-21 Sep 1991) 

See LA-UR-91-3353 

See LA-UR-91-3342 

See LA-UR-91-3378 

See LA-UR-91-3377 

(Human Factors Society (HFS) conference; San 
Francisco, CA (United States); 2-6 Sep 1991) 

See PNL-SA-19633 


Order 
Number 


DE92001969 


Distribution 
Category 
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CONF-9109270- 





Report 
Number 


CONF-910920— 


6 


vf 
CONF-9109200- 


3 
CONF-9109203— 


2 
CONF-9109212- 


2 
CONF-9109226- 


CONF-9109230- 
6 

CONF-9109232- 
3 

CONF-9109241- 
is 


CONF-9109245-— 


1 
CONF-9109250- 


2 
CONF-9109251- 


CONF-9109252- 


2 
CONF-9109258— 


1 
CONF-9109259- 


4 

8 

11 

12 
CONF-9109270— 


Abstract 
Number 


17:2402 


17:803 
17:766 
17:763 
17:761 


17:2617 


17:1424 


17:1882 


17:2574 


17:2418 


Source of Distribution 
Availability Category 
(4. topical meeting on tritium technology in 

fission, fusion, and isotopic applications; Al- 

buquerque, NM (United States); 30 Sep - 4 

oct 1991) 

See LBL-31140 

See LA-UR-91-3184 

(International workshop on fast wave current 
drive in reactor scale tokamaks synergy and 
complementarity with LHCD and ECRH; 
Cadarache (France); 23-25 Sep 1991) 

See ANL/CP-72944 

(20. conference on agricultural and forest mete- 
orology; Salt Lake City, UT (United States); 
10-13 Sep 1991) 

See ANL/CP-73320 

(North American Thermal Analysis Society 
(NATAS) meeting; Minneapolis, MN (United 
States); 23 Sep 1991) 

See MLM-3710(OP) 

(AIAA/NASA/OAI conference on advanced 
space exploration initiative (SEI) technolo- 
gies; Cleveland, OH (United States); 3-4 Sep 
1991) 

See PNL-SA-19130 

See PNL-SA-29887 

See LA-UR-91-2861 

See ANL/CP-74388 

(SPIE meeting; Boston, MA (United States); 3-6 
Sep 1991) 

See UCRL-JC—108196 

(RADECS 91: radiation effects on components 
and systems; Montpellier (France); 9-12 Sep 
1991) 

See SAND-91-0219C 

(7. international symposium on inhaled particles; 
Edinburg (United Kingdom); 16-21 Sep 1991) 

See PNL-SA-18756 

(5. international symposium on the natural radia- 
tion environment; Saltzburg (Australia); 
22-28 Sep 1991) 

See PNL-SA-18988 

(International sympoisum group theory and spe- 
cial symmetries in nuclear physics; Ann 
Arbor, MI (United States); 19-21 Sep 1991) 

See LA-UR-91-3380 

(41. annual convention of the Austrian Physical 
Society (APS) 1991; Graz (Austria); 23-27 
Sep 1991) 

See INIS-mf—12970 

(IAEA technical committee meeting on the avoid- 
ance and control of tokamak disruptions; 
Abindgon (United Kingdom); 10-12 Sep 1991) 

See GA-A-20653 

(19. information transfer meeting (ITM) on air 
pollution modelling and its application; Crete 
(Greece); 29 Sep - 4 oct 1991) 

See ANL/CP-73968 

(1. international congress on environmentally 
conscious manufacturing; Santa Fe, NM 
(United States); 18 Sep 1991) 

See SAND-91-2055C 

See SAND-91-2094C 

See LA-UR-91-3437 

See SAND-91-2164C 

(5. international symposium on environmental 
degradation of materials in nuclear power 
systems-water reactors; Monterey, CA 
(United States); 25-29 Sep 1991) 

See PNL-SA-18858 
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CONF-9109274— 





Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


CONF-9109274— (ECM ‘91 congress; Santa Fe, NM (United 
States); 18-20 Sep 1991) 
2 17:2578 See LA-UR-91-3111 
CONF-9109276- (Visions of supercomputing conference; Santa 
Fe, NM (United States); 23-27 Sep 1991) 
17:2618 See UCRL-JC—108326 
17:2584 See ANL/CP-74428 
17:2610 See SAND-91-1835C 
17:2599 See LA-UR-91-3241 
CONF-9109277-— (1991 Nuclear Effects Task Group (NETG) an- 
nual meeting; Munich (Germany); Sep 1991) 
1 17:1154 See LA-UR-91-2940 
CONF-9109282-— (Mixed waste processing conference; Gaithers- 
burg, MD (United States); 5 Sep 1991) 
1 17:1355 See PNL-SA-19873 
CONF-9109287— (4. international symposium on the synthesis 
and applications of isotopes and isotopically 
labeled compounds; Toronto (Canada); 3 
Sep 1991) 
2 17:1820 See LA-UR-91-3296 
CONF-9109289- (Emergency planning ‘91 international confer- 
ence; Lancaster (United Kingdom); 8-11 Sep 
1991) 
1 17:2560 OSTI; NTIS; GPO Dep. E 1.99: DE92000732 MF-407 
CONF-9109292- (Beijing international symposium on fast neutron 
physics; Beijing (China); 9-13 Sep 1991) 
1 17:2191 See DOE/ER/40537—10 
2 17:2249 See UCRL-JC—108281 
3 17:2248 See LA-UR-91-3453 
CONF-9109297— (8. international conference on fourier tranform 
spectroscopy; Lubeck-Travemunde (Ger- 
many); 1-6 Sep 1991) 
1 17:1243 See SAND-91-0242C 
CONF-9109298— (5. international symposium on electron beam 
ion sources and their applications; Dubna 
(USSR); 24-27 Sep 1991) 
1 17:1510 See BNL—46629 
CONF-9109299-— (Indo-U.S. symposium; Delhi (india); 19 Sep - 5 
oct 1991) 
1 17:1849 See BNL-46696 
CONF-9109304— (5. Large installation systems administration 
conference; San Diego, CA (United States); 
30 Sep - 3 oct 1991) 
1 17:2616 See UCRL-JC—107875 
CONF-910931— (12. European conference on surface science; 
Stockholm (Sweden); 9-12 Sep 1991) 
1 17:770 See BNL-NUREG-—46565 
CONF-9109310— (12. international conference on electromagnetic 
isotope separation; Sendai (Japan); 2-6 Sep 
1991) 
See GSI-91-39(prepr.) 
CONF-910937— (Joint meeting on synchrotron radiation and dy- 
namics phenomena; Grenoble (France); 9-13 
Sep 1991) 
1 OSTI; NTIS; GPO Dep. E 1.99: DE92000670 MF-406 
CONF-910938— (International conference on high temperature 
aluminides and intermetallics; San Diego, CA 
(United States); 17-19 Sep 1991) 
17:1024 OSTI; NTIS; GPO Dep. E 1.99: DE92001673 MF-313 
17:1102 See UCRL-108170 
17:1094 See PNL-SA-19088 
7 17:1025 OSTI; NTIS; GPO Dep. E 1.99: DE92002332 MF-404 
CONF-910943— (4. international conference on ion sources; 
Bensheim (Germany); 30 Sep - 4 oct 1991) 
3 17:1508 See BNL-45983 
CONF-910945— (Focus ’91: nuclear waste packaging; Las Ve- 
gas, NV (United States); 29 Sep - 4 oct 1991) 
1 17:268 See ANL/CP-72982 
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CONF-911003— 





Report 
Number 


CONF-910957- 


3 
CONF-910968—- 


20 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
CONF-910981- 


2 

4 

18 
19 
22 
23 
26 
27 
28 
29 
30 
33 
34 
39 
40 

CONF-910983— 


1 
CONF-911001— 


14 

15 

18 

20 

21 
CONF-911002- 


1 
CONF-911003— 


17:2548 
17:2546 
17:2550 
17:2554 
17:2549 
17:2497 
17:2547 
17:2522 
17:2525 
17:2542 
17:2543 
17:2544 
17:2541 
17:2510 
17:2536 
17:2479 
17:2511 
17:2523 


17:356 
17:1721 
17:790 
17:1749 
17:366 
17:324 
17:388 
17:1765 
17:376 
17:1725 
17:389 
17:357 
17:358 
17:355 
17:207 


17:2317 


Source of 


Distribution 
Availability 


Category 


(13. biennial American Society of Mechanical 
Engineers (ASME) mechanical vibration and 
noise conference; Miami, FL (United States); 
22-25 Sep 1991) 

See SAND-91-1773C 

(14. IEEE symposium on fusion engineering; 
San Diego, CA (United States); 30 Sep - 3 
oct 1991) 

See UCRL-JC—107258 

See SAND-91-1246C 

See UCRL-JC—107391 

See UCRL-JC—108494 

See UCRL-JC—107261 

See UCRL-JC—108485 

See UCRL-JC—107255 

See GA-A-20606 

See GA-A-20650 

See PPPL-CFP-2469 

See PPPL-CFP-2470 

See PPPL-CFP-2471 

See PPPL-CFP-2468 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92002319 MF-420 

See LA-UR-91-3171 

See LA-UR-91-3217 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92002322 MF-420 

See GA-A-20623 

(Environmental remediation '91 conference; 
Pasco, WA (United States); 8-11 Sep 1991) 

See WHC-SA-1209 

See ANL/CP-72668 

See LA-UR-91-2874 

See LA-UR-91-2875 

See ANL/CP-72893 

See PNL-SA-19924 

See WHC-SA-1173 

See WHC-SA-1297 

See FMPC-2241 

OSTI; NTIS; INIS; GPO Dep. E 1.99: DE92002037 MF-721 

See WHC-SA-1228 

See WHC-SA-1215 

See WHC-SA-1304 

See WHC-SA-1189 

See WHC-SA-1187 

(ENFIR Brazilian meeting on reactor physics 
and thermal hydraulics; Sao Paulo (Brazil); 
17-20 Sep 1991) 

See ANL/CP-73862 

(2. international workshop on auger spec- 
troscopy and electronic structure; Lund 
(Sweden); 4-6 Sep 1991) 

See SAND-91-1978C 

(International conference on fast reactor sys- 
tems and fuel cycles; Kyoto (Japan); 27 Oct 
- 1 nov 1991) 

See ANL/CP-73872 

See ANL/CP-72603 

See ANL/CP-73613 

See ANL/CP-72616 

See ANL/CP-72041 

(Society of Tribologist and Lubrication Engineers 
(STLE)- American Society of Mechanical En- 
gineers (ASME) conference on tribology; St. 
Louis, MO (United States); 14-16 Oct 1991) 

See ANL/CP-72505 

(Fall meeting of the Minerals, Metals and Materi- 
als Society of AIME and Materials Week of 
the American Society of Metals; Cincinnati, 
OH (United States); 20-24 Oct 1991) 

See SAND-91-0032C 

See SAND-91-2172C 

See PNL-SA-19244 
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CONF-911003— 





Report 
Number 


20 
CONF-911004— 


3 
CONF-9110102- 


4 


5 
CONF-9110105— 


1 
CONF-9110115— 


Absts. 
CONF-9110117— 


4 


7 
CONF-9110118— 

1 
CONF-9110122— 


9 

11 

12 
CONF-911014— 


2 
CONF-9110144— 


1 
CONF-9110146— 


1 
CONF-9110168- 


4 
CONF-9110172- 


5 
CONF-911018— 

3 
CONF-9110189- 


4 
CONF-9110200- 


2 


3 
CONF-9110201— 


Absts. 


Abstract 
Number 


17:1075 


17:1893 


177171 


17:253 
17:273 


17:1555 


17:769 
17:800 
17:1371 


17:1103 


17:994 


17:1659 


17:2600 
17:1975 


Source of 
Availability 


See LA-UR-91-3160 

(8. conference on radiation protection and 
dosimetry: Orlando, FL (United States); 21- 
24 Oct 1991) 

See PNL-SA-19207 

(18. annual American Society of Quality Control 
(ASQC) national energy division conference; 
Danvers, MA (United States); 6-9 Oct 1991) 

See UCRL-JC—108245 

See PNL-SA-19670 

(18. annual meeting of the Federation of Analyti- 
cal Chemistry and Spectroscopy Societies 
and the 30th Pacific conference on chemistry 
and spectroscopy; Anaheim, CA (United 
States); 6-11 Oct 1991) 

See WHC-SA-1166 

(32. Oak Ridge National Laboratory/Department 
of Energy (ORNL/DOE) conference on ana- 
lytical chemistry in energy technology; 
Gatlinburg, TN (United States); 1-3 Oct 1991) 

OSTI: NTIS; GPO Dep. 

(2. international conference on uranium hexaflu- 
oride handling; Oak Ridge, TN (United 
States); 29-31 Oct 1991) 

See POEF-T-3572 

OSTI; NTIS; GPO Dep. 

(Accelerator instrumentation workshop; Newport 
News, VA (United States); 28-31 Oct 1991) 

See LA-UR-91-3400 

(Natural phenomena hazards mitigation confer- 
ence; St. Louis, MO (United States); 15-18 
Oct 1991) 

See BNL—46578 

See WHC-SA-1145 

OSTI; NTIS; GPO Dep. 

(International conference on dynamics and con- 
trol in nuclear power stations; London 
(United Kingdom); 22-24 Oct 1991) 

See ECN-RX-91-026 

See ANL/CP-72713 

(8. electric utility forecasting symposium; Balti- 
more, MD (United States); 23-25 Oct 1991) 

See ANL/CP-74369 

(7. national conference and exhibition on syn- 
chrotron radiation instrumentation; Baton 
Rouge, LA (United States); 28-31 Oct 1991) 

See UCRL-JC—108284 

(Department of Energy model conference; Oak 
Ridge, TN (United States); 14-17 Oct 1991) 

OSTI; NTIS; GPO Dep. 

(17. DOE compatibility and aging and service 
life conference; Golden, CO (United States); 
1-3 Oct 1991) 

See UCRL-JC—103703 

(Joint power generation conference; San Diego, 
CA (United States); 6-9 Oct 1991) 

See ANUCP-74114 

(62. shock and vibration symposium; Springfield, 
VA (United States); 29-31 Oct 1991) 

See SAND-—91-1131C 

(1. experimental chaos conference; Arlington, 
VA (United States); 1-3 Oct 1991) 

See LA-UR-91-3345 

See LA-UR-91-3374 

(7. Department of Energy (DOE) workshop on 
computer aided engineering for program and 
abstracts; Knoxville, TN (United States); 29- 
31 Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 


GPO Order 
Dep. Number 


Distribution 
Category 


DE91018994 MF-401 


DE92002321 MF-506 


DE92001968 MF-500 


DE92001672 


DE92001954 
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CONF-9110248- 





Report 
Number 


CONF-9110209— 
1 


2 
CONF-9110217- 


3 
CONF-9110220- 


1 
CONF-9110224— 

1 
CONF-9110227— 

1 
CONF-9110228-— 


1 
4 
CONF-9110229- 


1 
CONF-9110234- 


1 
CONF-9110236- 

1 
CONF-9110239- 


1 
CONF-9110240- 


1 
CONF-9110242- 


1 
CONF-9110243- 


1 
rs 
CONF-9110244— 


1 
CONF-9110245- 


1 
CONF-9110248- 


Abstract 
Number 


17:1165 
17:1889 


17:1719 


17:1932 


17:1139 


17:1976 


17:109 


17:1101 


17:1479 
17:1491 


17:2512 


Source of 
Availability 


(1991 Electric Power Research Institute (EPRI) 
meeting; Baltimore, MD (United States); 8-11 
Oct 1991) 

See ANL/CP-73007 

See ANL/CP-72987 

(42. International Aeronautical Federation 
Congress (IAEFC); Montreal (Canada); 7-11 
Oct 1991) 

See UCRL-JC—108035 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop; Mount Hood, OR 
(United States); 6-11 Oct 1991) 

See ANL/CP-74364 

(1991 international symposium on laboratory au- 
tomation and robotics; Boston, MA (United 
States); 20-23 Oct 1991) 

See LA-UR-91-3075 

(American Chemical Society annual meeting; At- 
lanta, GA (United States); 1-3 Oct 1991) 

See LA-UR-91-2976 

(13. AIRAPT international conference on high 
pressure science and technology; Bangalore 
(india); 7-11 Oct 1991) 

See UCRL-JC—106545 

See SAND-91-1474C 

(International Atomic Energy Agency (IAEA) low 
level waste disposal conference; Paris 
(France); 1-4 Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(SPIE meeting on advanced techniques for inte- 
grated circuit processing; San Jose, CA 
(United States); Oct 1991) 

See SAND-91-1824C 

(Working group 3 Joint Coordinating Committee 
on Nuclear Reactor Safety (JCCNRS) meet- 
ing; Oak Ridge, TN (United States); 16-18 
Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. 

(Solution Mining Research Institute (SMRI) 
semiannual meeting; Las Vegas, NV (United 
States); 28-29 Oct 1991) 

See SAND-91-1986C 

(1991 tungsten workshop; Murray Hill, NJ 
(United States); 8 Oct 1991) 

See SAND-91-2229C 

(Workshop on structural effects on electro! catal- 
ysis and oxygen electrochemistry; Cleveland, 
OH (United States); 29 Oct - 1 nov 1991) 

See ANL/BC-72031 

(5. International Committee for Future Accelera- 
tors (ICFA) beam dynamics workshop; 
Corpus Christi, TX (United States); 3-8 Oct 
1991) 

See BNL-46591 

See DOE/ER/40374-59 

(42. Aeroballistic Association meeting; 
Adelaide (Australia); 21-25 Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(International Council for the Exploration of the 
Sea (ICES) mini-symposium on models of 
recruitment relevant to the formulation of re- 
search strategies; La Rochelle (France); 
10-16 Oct 1991) 

OSTI; NTIS; GPO Dep. 

(3. Agency for Industrial Science and 
Technology-New Energy and industrial 
Technology Development Organiza- 

nt of Energy-Headquarters 
(AIST-NEDO/DOE-HQ) conference; Fukuoka 
City (Japan); 23 Oct 1991) 
OSTI; NTIS; GPO Dep. 


DE92000434 


DE92001688 


DE92001970 


DE92001971 


DE92002056 


Distribution 
Category 


MF-108 
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CONF-9110252- 





Report 
Number 


CONF-9110252- 


1 
CONF-9110254— 


2-Rev.1 
3-Rev.1 
CONF-9110255- 


1 
CONF-9110258— 


1 
2 
CONF-9110259— 


1 
CONF-9110260— 


CONF-9110268— 


1 
CONF-9110274— 


1-Draft 
CONF-9110275— 


1-Vugraphs 
CONF-911032- 


4 

5 

6 

3-Extd.Abst. 
CONF-911033— 


1 
CONF-911040— 


8 
CONF-911043— 


2 
CONF-911047- 


8 
CONF-911050— 


3 


2-Vugraphs 
CONF-911055— 


Abstract 
Number 


17:2274 


17:1850 
17:1869 


17:1381 


17:1435 
17:1573 


17:2526 


17:2606 


17:2619 


17:892 


17:2628 


17:2267 
17:2266 
17:1636 
17:1872 


17:1017 


17:323 


17:2579 


17:1134 


17:1011 
17:450 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(International phase diagram symposium; 
Cincinnati, OH (United States); Oct 1991) 

See BNL-46724 

(Tuskegee lecture series; Tuskegee, AL (United 
States); 20-26 Oct 1991) 

See PNL-SA-16353-Rev.1 

See PNL-SA-16358-Rev.1 

(1991 international DADS users conference; 
lowa City, IA (United States); 7-11 Oct 1991) 

See PNL-SA-20018 

(Symposium of northeastern accelerator person- 
nel; Albuquerque, NM (United States); 15-19 
Oct 1991) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See UCRL-JC—108662 

(international Atomic Energy Agency (IAEA) 
technical committee meeting on research us- 
ing small tokamaks; Hefei (China); 3-8 Oct 
1991) 

See GA-A-20682 

(6. international symposium on methodologies 
for intelligent systems; Charlotte, NC (United 
States); 16-19 Oct 1991) 

See ORNL/TM-1 1938 

(1991 IEEE workshop on visual languages; 
Kobe (Japan); 8-11 Oct 1991) 

See UCRL-JC—108350 

(Economic seminar series; Ontario (Canada); 31 
Oct 1991) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Environmental auditing conference; Seattle, WA 
(United States); 22-23 Oct 1991) 

See PNL-SA-20071 

(87. annual conference on bioassay analytical 
and environmental radiochemistry; Ottawa 
(Canada); 7-11 Oct 1991) 

See PNL-SA-20013 

See PNL-SA-19827 

See PNL-SA-19918 

See BNL-46439 

(international symposium on the physics and 
chemistry of finite systems: from clusters to 
crystals; Richmond, VA (United States); 8-12 
Oct 1991) 

See ANU/CP-73227 

(international waste management conference; 
Seoul (Korea, Republic of); 21-26 Oct 1991) 

See PNL-SA-19444 

(30. Hanford symposium on health and the envi- 
ronment: current topics in occupational 
health; Richland, WA (United States); 29 Oct 
- 1 nov 1991) 

See PNL-SA-20037 

(180. meeting of the Electrochemical Society; 
Phoenix, AZ (United States); 13-18 Oct 1991) 

See LA-UR-91-3463 

(Automotive technology development contrac- 
tors’ coordination meeting; Dearborn, MI 
(United States); 22-25 Oct 1991) 

See ANL/CP-74460 

OSTI; NTIS; GPO Dep. E 1.99: 

(22. IEEE photovoltaic specialists conference; 
Las Vegas, NV (United States); 7-11 Oct 
1991) 

See SAND-91-0456C 

See SAND-91-0433C 

See SAND-91-0434C 

See SAND-91-0462C 


DE92002295 MF-414 


DE92002704 


DE92000673 
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CONF-9111112- 





Report 
Number 


CONF-911079- 


3 
CONF-911096— 

1 
CONF-911101- 


1 
CONF-911104— 


1 
CONF-911106— 

2 

6 


10 
CONF-911107— 


32 

34 

36 
CONF-911109— 


2 
CONF-9111101— 


1 

CONF-9111103— 
1 

CONF-9111106— 


1 
CONF-9111108— 


1 
CONF-9111109— 


1 
CONF-911111- 


CONF-9111110— 


1 
CONF-9111111- 


1 


2 
CONF-9111112- 


17:779 


17:1559 
17:2262 
17:1572 


17:1971 
17:1166 
17:1389 


17:1382 


17:2613 


17:1105 


17:1415 


Source of 
Availability 


(19. Nuclear Regulatory Commission (NRC) wa- 
ter reactor safety information meeting; 
Bethesda, MD (United States); 28-30 Oct 
1991) 

See NUREG/CP-0118 

OSTI; NTIS; INIS; GPO Dep. 

(4. international symposium on superconductiv- 
ity; Tokyo (Japan); 14-17 Oct 1991) 

See ANL/CP-73534 

(Annual meeting and exhibit of the Optical Soci- 
ety of America; San Jose, CA (United 
States); 3-8 Nov 1991) 

See ANL/CP-—72967 

(Nuclear energy forum: a new strategy to build 
on; San Francisco, CA (United States); 10- 
13 Nov 1991) 

See GA-A-20689 

(Nuclear science symposium; Santa Fe, NM 
(United States); 5-9 Nov 1991) 

See LBL-30524 

OSTI; NTIS; INIS; GPO Dep. 

See SSCL-Preprint-3 

(Winter meeting of the American Nuclear Soci- 
ety (ANS); San Francisco, CA (United 
States); 10-15 Nov 1991) 

See ANL/CP-—73509 

See ANL/CP-73634 

See UCRL-JC—108579 

(Fall meeting of the European Materials Re- 
search Society; Strasbourg (France); 5-8 
Nov 1991) 

See ANL/CP-73431 

(Asilomar conference on signals, systems and 
computers; Pacific Grove, CA (United 
States); 4-6 Nov 1991) 

See SAND-91-1243C 

(Open Bus Systems ‘91; Paris (France); 26-27 
Nov 1991) 

See SLAC-PUB-5656 

(1991 Government microcircuit applications con- 
ference; Kissimmee, FL (United States); 5-7 
Nov 1991) 

See SAND-91-1911C 

(8. international seminar on battery waste man- 
agement; Deerfield Beach, FL (United 
States); 4-6 Nov 1991) 

See SAND-91-2013C 

(4. international conference on the science of 
hard materials; Madeira (Portugal); 10-15 
Nov 1991) 

See ANL/CP-73166 

(International conference on fusion reactor ma- 
terials; Clearwater, FL (United States); 17-22 
Nov 1991) 

See ANL/CP-72842 

See ANL/CP-73385 

See ANL/CP-74483 

See ANL/CP-74527 

(4. annual symposium on user interface soft- 
ware and technology (UIST); Hilton Head, 
SC (United States); 11-13 Nov 1991) 

See ANL/CP-73286 

(National educators workshop; Oak Ridge, TN 
(United States); 12-14 Nov 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 
OSTI; NTIS; GPO Dep. E 1.99: 


(1991 international conference on aging aircraft 
and structural airworthiness; Washington, DC 
(United States); 19-21 Nov 1991) 

See SAND-91-2309C 


Distribution 
Category 


DES2002689 


DE92002706 


DE92002053 
DE92002051 
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CONF-9111113— 


1 
CONF-9111119- 


1 
CONF-911116— 


1 


2 
CONF-911123— 


1 
CONF-911133— 


5 
6 
CONF-911156— 


2 
CONF-911176— 


1 
2 
CONF-911184— 


5 
CONF-911189— 


1 
CONF-911195— 


2 
CONF-911202- 


2 
CONF-911213— 


12 
CONF-911254— 


1 
CONF-911255— 

1 
CONF-911256— 


1 
2 


Abstract 
Number 


17:1556 
17:1553 


17:1350 


17:1132 
17:2328 


17:835 
17:966 
17:836 
17:2558 
17:576 


17:1128 


17:1414 


17:1372 
17:1684 


Source of Order 
Availability Number 


Distribution 
Category 


(international workshop on motor vehicle and 
global-environment problem; Tokyo (Japan); 
6 Nov 1991) 

OSTI; NTIS; GPO Dep. 

(National Regional Science Association confer- 
ence; New Orleans, LA (United States); 8-10 
Nov 1991) 

OSTI; NTIS; GPO Dep. 

(international conference on accelerator and 
large experimental physics control systems; 
Tsukuba (Japan); 11-15 Nov 1991) 

See LA-UR-91-3417 

See LA-UR-91-3340 

(15. international symposium on the scientific 
basis for nuclear waste management; Stras- 
bourg (France); 5-8 Nov 1991) 

See LA-UR-91-3175 

(American Institute of Chemical Engineers 
(AIChE) annual meeting; Los Angeles, CA 
(United States); 17-22 Nov 1991) 

See LA-UR-91-3253 

See UCRL-JC—108143 

(Society of Exploration Geophysicists annual 
meeting; Tulsa, OK (United States); Nov 
1991) 

See SAND-91-1266C 

(28. annual meeting of the Society of Engineer- 
ing Science, Inc.; Gainesville, FL (United 
States); 6-8 Nov 1991) 

See LA-UR-91-3060 

See LA-UR-91-3141 

(13. annual North American conference of the 
International Association for Energy Eco- 
nomics; Chicago, IL (United States); 18-20 
Nov 1991) 

See ANL/CP-74210 

See ANL/CP—73363 

See ANL/CP-—74236 

See ANL/CP-73364 

See ANL/CP-—74370 

(8. conference on state-of-the-art electron beam 
melting and refining; Reno, NV (United 
States); 13-15 Nov 1991) 

See RFP-4512 

(Army symposium on solid mechanics: syner- 
gism of mechanics, mathematics and 
materials; Plymouth, MA (United States); 4-7 
Nov 1991) 

See SAND-91-0377C 

(Annual fall meeting of the Materials Research 
Society; Boston, MA (United States); 2-6 Dec 
1991) 

See IS-M-675 

(American Society of Mechanical Engineers 
(ASME) annual winter meeting; Atlanta, GA 
(United States); 1-6 Dec 1991) 

See SAND-91-2132C 

(6. national symposium on onsite waste-water 
treatment; St. Joseph, MI (United States); 
16-17 Dec 1991) 

OSTI; NTIS; GPO Dep. 

(American Society of Agricultural Engineers 
(ASAE) symposium on national preferential 
flow; Chicago, IL (United States); 16-17 Dec 
1991) 

OSTI; NTIS; GPO Dep. 

(International chlorofluorocarbon (CFC) and 
halon alternatives conference; Baltimore, MD 
(United States); 3-5 Dec 1991) 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


DE92002333 


DE92002323 MF-400 


DE92000047 


DE92000042 


DE92000738 
DE92002331 
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CONF-920108— 


1 
CONF-920114— 
1 


CONF-920122- 
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2 
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CONF-920132- 

1 
CONF-920133— 


1 
CONF-920134— 


1 
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3 


4 
CONF-920135— 


Abstract 
Number 


17:2611 


17:2318 


17:1026 
17:688 
17:689 
17:925 
17:1390 
17:1871 
17:762 
17:767 
17:1002 
17:1427 
17:764 
17:765 
17:1001 
17:2555 


17:2615 


17:1426 


17:1907 
17:1699 
17:1908 
17:2598 


17:1906 
17:1592 


17:2150 
17:2171 


Source of Order Distribution 
Availability Number Category 


(11. Foundations of software technology and 
theoretical computer science; New Dehli (In- 
dia); 17-19 Dec 1991) 

See SAND-91-2039C 

(1991 international semiconductor device re- 
search symposium; Charlottesville, VA 
(United States); 4-6 Dec 1991) 

See SAND-91-2216C 

(Annual reliability and maintainability sympo- 
sium; Las Vegas, NV (United States); 28-30 
Jan 1992) 

OSTI; NTIS; GPO Dep. 

(9. symposium on space nuclear power sys- 
tems; Albuquerque, NM (United States); 
13-16 Jan 1992) 

OSTI; NTIS (US Sales Only); GPO Dep. 

See WHC-SA-—1195 

See WHC-SA-1266 

See WHC-SA-1259 

See WHC-SA-1260 

See BNL-46287 

See BNL-46294 

See SAND-91-1558C 

See UCRL-JC—107749-Extd.Abst.Rev.1 

See SAND-91-2214C 

See LA-UR-91-3201 

See LA-UR-91-3295 

See LA-UR-91-3418 

See WHC-SA-1256 

(25. midyear topical meeting of the Health 
Physics Society; Dearborn, MI (United 
States); 12-16 Jan 1992) 

See LA-UR-91-2959 

(International air conditioning, heating, refrigerat- 
ing exposition; Anaheim, CA (United States); 
25-29 Jan 1992) 

See LBL-31176 

(25. Hawaii international conference on system 
sciences; Kauai, HI (United States); 7-10 Jan 
1992) 

See UCRL-JC—107437 

(American Society of Mechanical Engineers 
(ASME) energy sources technology confer- 
ence and exhibition; Houston, TX (United 
States); 26-30 Jan 1992) 

See LA-UR-91-2749 

See SAND-91-0821C 

See SAND-91-1436C 

(8. optical fiber sensors confersnce; Monterey, 
CA (United States); 29-31 Jan 1992) 

See SAND-91-1965C 

(6. international conference on emerging nuclear 
energy systems; Albuquerque, NM (United 
States); 12-16 Jan 1992) 

See SAND-91-1774C 

(72. American Meteorological Society confer- 
ence; Atlanta, GA (United States); 5-10 Jan 
1992) 

See LA-UR-91-8082 

See LA-UR-91-3089 

See LA-UR-91-3088 

See LA-UR-91-3140 

(ETCE/severe conditions/high temperature 
drilling; Houston, TX (United States); 26-30 
Jan 1992) 

See LA-UR-91-2974 


DE91015933 


DE91012238 


OSTI; NTIS (US Sales Only) DE92730089 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE92730057 
DE92721273 
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013/91 
045/87 
CTH-IEFT-PP- 
1991-04 
CTH-R- 
90-4 
Cavendish-HEP-— 
90/26 
DESY- 
91-048 
91-057 
91-064 
91-065 
91-066 
91-067 
91-068 
91-069 
91-070 
91-071 
91-072 
91-073 
91-077 
DLR-FB- 
91-25 
DOE/BC-— 
92/1/SP 
DOE/BC/14246— 
6 
T9 
DOE/BC/14470- 
6 


DOE/BC/14600- 


1 
DOE/BP/13795- 

27 
DOE/BP/18488— 

1 
DOE/BP/91819- 

3 

4 
DOE/BP/95906— 


2 
DOE/BP/97812- 


1 
DOE/CE/15401- 
T13 


Abstract 
Number 


17:2144 
17:1640 
17:2176 
17:2165 
17:2160 
17:2155 
17:1391 


17:2080 
17:2588 


17:2403 
17:555 
17:2030 
17:2030 
17:2031 
17:2032 
17:2033 
17:1985 
17:1986 
17:2034 
17:2035 
17:2081 
17:1581 
17:2036 
17:2037 
17:1987 
17:1392 
17:110 


17:111 
17:112 


17:102 
17:103 
17:113 


17:934 
17:467 


17:465 
17:466 


17:807 
17:468 
17:935 
17:469 
17:936 
17:470 


17:1772 
17:1773 


17:471 
17:937 


17:1651 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
See STEV-VIND—-91-2 

See DESY—91-048 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE92730116 
DE92730087 
DE92730047 
DE92730114 
DE92721341 
DE92721272 
DE92605363 


DE92603655 
DE92605726 


DE92601839 


DE92721791 
DE92721792 
DE92721797 
DE92721794 
DE92721795 
DE92721796 
DE92727462 
DE92721793 
DE92727463 
DE92727456 
DE92727457 
DE92727458 
DE92727461 
DE92721675 
DE91002259 


DE92000275 
DE92000703 


DE92000272 
DE92000273 
DE92000968 


DE92000909 
DE92000908 


DE92000990 
DE92000989 


DE92001614 
DE92000994 
DE92000993 
DE92000996 
DE92000886 
DE92000992 


DE92000935 
DE92000911 


DE92000995 
DE92000991 


DE92001884 


Distribution 
Category 


PC-122 


MF-122 
MF-122 


MF-122 
MF-122 
MF-122 


MF-350 
MF-902 


MF-902 
MF-902 


MF-222 
MF-902 
MF-350 
MF-225 
MF-350 
MF-902 


MF-225 
MF-225 


MF-908 
MF-920 
MF-310 
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Number 


DOE/CE/15421- 
T11 
DOE/CE/15426— 
T9 
DOE/CE/15440— 
T4 
DOE/CE/26601- 
7 
DOE/CE/40908— 
2 
La 
DOE/CE/40937— 


1 
DOE/CH/10093— 

114 

117 


T21 


0035(91/10) 
0095(90) 
0216(90) 
0226(91/10) 
0376(89) 
0380(91/10) 
0436(91) 
0535(90) 
0538(91/92-1) 
0538(91/92-2) 
0538(91/92-3) 
0538(91/92-4) 
0538(91/92-5) 


23 
DOE/ER/05096— 


48 
DOE/ER/12101- 


2 
DOE/ER/12108— 
1 
DOE/ER/12117— 
1 


DOE/ER/13065— 
678 

DOE/ER/13404— 
6 


DOE/ER/13501-— 
3 


Abstract 
Number 


17:114 
17:1373 
17:1393 
17:938 


17:1143 
17:1144 


17:970 


17:971 
17:480 
17:501 
17:475 
17:1010 


17:75 


17:808 
17:467 
17:809 
17:1685 
17:939 


17:1686 
17:2513 
17:363 
17:369 


17:911 
17:893 
17:880 
17:894 
17:830 
17:881 
17:232 
17:882 
17:203 
17:883 
17:884 
17:885 
17:204 
17:100 
17:1687 
17:1363 
17:2136 
17:1810 
17:1988 
17:1989 
17:205 
17:1418 
17:1145 
17:1542 
17:1358 


17:1245 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

See DOE/BP-1692 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 
OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
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Order 
Number 
DE92002274 
DE91018924 
DE92001801 
DE92001964 


DE92001744 
DE92001743 


DE92000971 


DE91015030 
DE91015001 
DE91002173 
DE91002175 
7191015004 


DE92000826 
DE92001788 


DE92001786 
DE92001787 
DE92002248 


DE92000082 
DE92003047 
DE91018952 
DE92000641 


DE92002713 
DE92002711 
DE92001999 
DE92002148 
DE92001768 
DE92001769 
DE92001767 
DE92002003 
DE92002205 
DE92000816 
DE92001611 
DE92002189 
DE92002484 
DE92002100 
DE92002831 
DE92002286 
DE92002539 
DE92001824 
DE92002427 
DE92002617 
DE92002537 
DE92000972 
DE92000974 
DE92002473 
DE92001987 


DE92001988 


Distribution 
Category 
MF-253 
MF-362 
MF-310 
MF-350 


MF-310 
MF-310 


MF-310 


MF-310 
MF-270 
MF-250 
MF-234 
PC-334 


MF-103 
MF-630 


MF-630 
MF-630 
MF-350 


MF-630 
MF-600 
MF-630 
MF-600 


MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
MF-950 
PC-402 
MF-401 
MF-413 
MF-408 
MF-414 
MF-414 
MF-401 
MF-406 
MF-401 
MF-414 
MF-401 


MF-401 
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DOE/ER/13515— 
7 


DOE/ER/13613- 
31 
DOE/ER/13714— 
4 
DOE/ER/13736— 
T2 
DOE/ER/13752- 
T1 
T2 
T3 
DOE/ER/13776— 


4 
DOE/ER/13801-— 

T1 
DOE/ER/13821- 


5 
DOE/ER/13829— 

6 
DOE/ER/13848— 


4 
DOE/ER/13873— 

T1 
DOE/ER/13942- 


3 
DOE/ER/13989— 

3 
DOE/ER/13996— 


2 
DOE/ER/14059— 

1 
DOE/ER/14071- 


2 
DOE/ER/14081- 

T1 
DOE/ER/14088- 

T1 
DOE/ER/20021- 


1 
DOE/ER/25009— 


DOE/ER/401 43— 


8 
DOE/ER/401 45— 
6 


DOE/ER/401 46— 


3 
DOE/ER/40194— 

5 
DOE/ER/40273-— 

71 
DOE/ER/40296-— 


DOE/ER/40315— 
185 
186 
188 
DOE/ER/40324— 
5 


DOE/ER/40344— 


Abstract 
Number 
17:1945 
17:1172 
17:1246 
17:1811 
17:1485 
17:1436 
17:1437 
17:1812 
17:1973 
17:1247 
17:1248 
17:1359 
17:1813 
17:1360 
17:1814 
17:1643 
17:1847 
17:1815 
17:1899 
17:1900 
17:1816 
17:2589 
17:1974 
17:1990 
17:2038 
17:1991 
17:1593 
17:2187 
17:2188 
17:2137 
17:1594 
17:2189 
17:1027 
17:2138 
17:2148 
17:1992 
17:1993 


17:2139 


Source of 
Availability 


OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS; 
OSTI; NTIS; 
OST; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS, 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


INIS; GPO Dep. 


; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


INIS; GPO Dep. 
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Number 
DE92002285 
DE92002428 
DE92001858 
DE92001997 
DE92002540 
DE92002672 
DE92002673 
DE92001816 
DE92000758 
DE92002407 
DE92002536 
DE92002426 
DE92001861 
DE92000834 
DE92001815 
DE92001984 
DE92001859 
DE92001813 
DE91018970 
DE92000763 
DE92002818 
DE92002761 
DE92001629 
DE92002590 
DE92002591 
DE92002592 
DE92002594 
DE92002609 
DE92002408 
DE92002471 
DE92002283 
DE92002635 
DE92000788 
DE92002424 
DE92002777 
DE92002776 
DE92002778 


DE92000469 


Distribution 
Category 
MF-411 
MF-401 
MF-401 
MF-408 
MF-406 
MF-406 
MF-406 
MF-408 
MF-406 
MF-411 
MF-401 
MF-401 
MF-408 
MF-401 
MF-408 
MF-401 
MF-408 
MF-408 
MF-403 
MF-403 
MF-408 
MF-405 
MF-406 
MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-413 
MF-413 
MF-414 
MF-413 
MF-404 
MF-413 
MF-413 
MF-414 
MF-413 


MF-414 


5 17:2140 OSTI; NTIS; INIS; GPO Dep. DE92002279 MF-413 
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DOE/ER/60522- 





Report 
Number 


DOE/ER/40353— 
6 
DOE/ER/40374— 
42 
43 
44 
45 
46 
47 
51 
57 


59 
DOE/ER/40418— 


4 
DOE/ER/40537- 


DOE/ER/40615— 
1 
DOE/ER/45102- 


DOB/ER/as1 27- 
DOEERs1 30- 
DOB/ER/e5229- 
DoE/eRvaszs1 - 
DOE/Enses222- 


T1 
DOE/ER/45278— 


5 
DOE/ER/45281-— 


6 
DOE/ER/45330— 

4 
DOE/ER/45389— 


2 
DOE/ER/45400— 
T1 
DOE/ER/45426— 
1 
DOE/ER/51124- 
T3 
DOE/ER/52110- 
T4 
DOE/ER/52123— 
T1 
DOE/ER/53199— 


5 
DOE/ER/53208— 


3 
DOE/ER/53255— 
1 
DOE/ER/53280— 
TZ 
T3 
DOE/ER/53296— 
1 
DOE/ER/54109— 
T2 
DOE/ER/60257— 
T1 
DOE/ER/60292- 
7 


DOE/ER/60522-— 
5 


Abstract 
Number 
17:2161 
17:1486 
17:1487 
17:1488 
17:1438 
17:1543 
17:802 
17:1489 
17:1490 
17:1491 
17:2190 
17:2191 
17:2039 
17:1994 
17:1109 
17:2277 
17:2278 
17:1028 
17:2279 
17:1146 
17:1147 
17:1029 
17:1148 
17:1030 
17:1110 
17:1031 
17:2404 
17:2514 
17:2515 
17:2405 
17:1946 
17:1947 
17:2406 


17:2516 
17:2407 


17:2408 
17:2409 
17:1688 
17:1689 


17:1149 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmmmm mm 
at ah at ah ob oh od oh ot 
888838888 


mom 
—_ + 
© © 
- = 


Order 
Number 
DE92002405 
DE92002409 
DE92002410 
DE92002411 
DE92002423 
DE92002429 
DE92002430 
DE92002434 
DE92002612 
DE92002611 
DE92002381 
DE92000833 
DE92002280 
DE92001857 
DE92000828 
DE92002284 
DE92001817 
DE92000760 
DE92001983 
DE91018270 
DES92000052 
DE92000635 
DE91018805 
DE91018535 
DE91018743 
DE92000764 
DE92001803 
DE92002078 
DE92002783 
DE92002782 
DE92001951 
DES92001620 
DE92000946 


DE92001777 
DE92001928 


DE92001718 
DE92002784 
DE92001943 
DE92000836 


DE92002722 


Distribution 
Category 
MF-413 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-413 
MF-414 
MF-414 
MF-401 
MF-410 
MF-411 
MF-404 
MF-414 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-427 
MF-423 
MF-420 
MF-427 
MF-421 
MF-411 
MF-421 


MF-420 
MF-420 


MF-421 
MF-426 
MF-408 
MF-402 


MF-406; 
MF-408 
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DOE/ER/60533— 





Report 
Number 


DOE/ER/60533— 
4 
DOE/ER/60539— 
8 
10 
DOE/ER/60581-— 
T3 
DOE/ER/60617- 
5 
DOE/ER/60633— 
T2 
DOE/ER/60674— 


4 
DOE/ER/60706- 


DOE/ERV001 2- 
DOBERS 029- 
DOBER! 053— 
pomener 057- 
DOBERe! 071- 
DOEERI 159— 


1 

DOE/ER/70102- 
T2 

DOE/ER/75564— 
6 


DOE/ET/10815— 
170 
DOE/ET/15601— 
41 
DOE/ET/S1013— 
T243 
T244 
DOE/ET/53088— 
499 
DOE/EV/70200— 
T3 
DOE/EV/72012- 
T2 
T3 
DOEMWP- 
106-Vol.1 
DOE/D- 
22095 
DOE/D/12481— 


3 
DOE/ND/12846— 
6 
DOENG-— 
0010/8 
0297 
0298 
0299 
0300 
DOE/JIO— 
001 
003 
004 
008 
009 
011 
014 
016 
017 
018 


Abstract 
Number 
17:1825 


17:1873 
17:1874 


17:1726 
17:1890 
17:1807 
17:1817 
17:1818 
17:1875 
17:1366 
17:1774 
17:1644 
17:1901 
17:1848 
17:1819 
17:1032 
17:921 

17:922 


17:1419 
17:2410 


17:2411 
17:1826 


17:1891 
17:1775 


17:275 
17:1902 
17:464 
17:115 


17:2561 
17:2562 
17:276 
17:390 
17:2563 


17:277 
17:261 
17:278 
17:279 
17:280 
17:281 
17:2564 
17:262 
17:282 
17:283 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


Mmmm mmm mm im 
Sseessssss 


Order 
Number 
DE92001950 


DE92002475 
DE92002474 


DE92002573 
DE92002292 
DE92002786 
DE92002476 
DE92001882 
DE92002574 
DE92000970 
DE92001632 
DE92000765 
DE92001996 
DE92002577 
DE92002826 
DE92002281 
DE92001849 
DE92000633 


DE92002271 
DE92002787 


DE92002780 
DE92002781 


DE92000531 
DE92000501 


DE91018445 
DE91018632 
DE92002716 
DE91002254 


T1I92001929 
TI92000095 
7192000124 
TI92002208 
TI92002209 


DE92000932 
DE92000876 
DE92000873 
DE92000879 
DE92000875 
DE92000883 
DE92000880 
DE92000882 
DE92000870 
DE92000874 


Distribution 
Category 
MF-408 


MF-408 
MF-408 


MF-402 
MF-408 
MF-408 
MF-408 
MF-408 
MF-408 
MF-401 
MF-402 
MF-406 
MF-402 
MF-408 
MF-408 
MF-404 
MF-112 
MF-112 


MF-406 


MF-427 
MF-408 


MF-402 
MF-402 


MF-902 
MF-502 
MF-225 
PC-122 


MF-960 
PC-960 
PC-960 
PC-960 
PC-960 


MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
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DOE/PC/89786- 





Report 
Number 


DOE/MC/24207- 
3009 

DOE/MC/24267- 
3006 

DOE/MC/26288- 
T7 


DOE/NE- 
0101T 
0102T 
0103T 
DOE/NE/37967- 
Té6 
DOE/NE/SP- 
0001T 
DOE/NV/10384— 
69 
DOE/NV/10630— 
17 


20-Vol.1 
25 
DOE/NV/10845— 


DOE/OR/21548-— 
200 
DOE/PC/70768— 
T2 
DOE/PC/79796-— 
T15 
DOE/PC/79816— 


DOE/PC/79923— 
T8 


T9 
DOE/PC/88654— 

T1 

T2 
DOE/PC/88812- 


Abstract 
Number 
17:71 
17:23 
17:568 
17:370 
17:371 
17:372 
17:1374 
17:2565 
17:1727 
17:1903 


17:1690 
17:2566 


17:1691 
17:1728 
17:373 
17:76 
17:569 
17:24 


17:4 


Source of 
Availability 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 
DE91002089 
DE92002355 
DE92000701 
DE92002202 
DE92002201 
DE92002200 
DE92001944 
DE92000540 
DE92001765 
DE91019054 


DE92000106 
DE92001875 


DE92001823 
DE92000417 
DE92000832 
DE92000283 
DE91018339 
DE91018065 
DE92001668 
DE92001647 
DE92001990 


DE92001616 
DE92001613 


DE92001638 
DE92001640 
DE92000277 


DE92000455 
DE92000454 


DE92002127 
DE91018671 
DE92000337 
DE92001618 
DE92001645 
DE9101 8666 
DE92000336 
DE92001657 
DE92001651 


DES2001961 


Distribution 
Category 
MF-113 
MF-109 
MF-105 
MF-500 
MF-500 
MF-500 
MF-520 
MF-500 
MF-702 
MF-721; 
MF-802 
MF-702 
MF-700 
MF-702 
MF-902 
MF-511 
MF-108 
MF-105 
PC-108 
MF-102 
MF-108; 
MF-113 
MF-108 


MF-102 
MF-102 


MF-108 
MF-102 
MF-113 


PC-102 
PC-102 


MF-103 
MF-108 
MF-115 
MF-113 
MF-102 
MF-113 
MF-113 
MF-105 
MF-113 


MF-108 
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DOE/PC/89786— 





Report 
Number 


T3 
DOE/PC/89797- 

T4 
DOE/PC/89877— 

7 
DOE/PC/89883— 

24 
DOE/PC/90005— 

T52 
DOE/PC/90052- 

T1 

T2 
DOE/PC/90165— 

T2 

T3 
DOE/PC/90294— 


3 
DOE/PC/90307- 

3 
DOE/PC/90545— 


DOE/SF/16732- 
T1 

DOE/SF/17853-— 
T1 

DOE/SR/18049— 


3 
DOE/WIPP- 
91-008 
91-025 
91-031 
91-032 
DP- 
397 
DTH-LET-RE- 
91-3 
91-4 
DTH-LV-MEDD- 
218 
DTP- 
90/17. 
91-024. 
91/30. 
DUH- 
10159 
12344 
DUN- 
7342 
7545 
ECN-- 
90-048 
91-003 
91-004 
91-005 
91-008 
91-009 
91-010 
91-011 
91-012 
91-020 
91-023 
91-025 
91-026 
91-031 
ECN-RX- 
90-092 
90-095 


Abstract 
Number 


17:31 
17:73 
17:32 
17:33 
17:34 


17:35 
17:36 


17:560 
17:561 


17:37 
17:38 
17:570 
17:2590 
17:489 
17:1674 
17:499 
17:1776 


17:284 
17:285 
17:374 
17:286 


17:1367 


17:420 
17:421 


17:491 


17:2072 
17:2063 
17:2064 


17:1777 
17:735 


17:773 
17:774 


17:1173 
17:1033 
17:2141 
17:1034 
17:600 

17:1035 
17:1036 
17:1037 
17:601 

17:1038 
17:2517 
17:1039 
17:746 

17:1040 


17:2518 
17:2519 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
See WIS-PH-90/18 

See RAL—91-044 

See RAL—91-049 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92001962 
DE92001639 
DE92001654 
DE91018669 
DE92000284 


DE92001615 
DE92001612 


DE92001633 
DE92001634 


DE92001653 
DE92002130 
DE92001641 
DE91018955 
DE92002817 
DE91018874 
DE92000762 
DE92001812 


DE92000878 
DE91018963 
DE91018964 
DE92002481 


DE92001845 


DE92715429 
DE92715426 


DE92715424 


DE92000291 
DE92000302 


DE92001648 
DE92001650 


DE92602430 
DE92602752 
DE92602395 
DE92602753 
DE92603311 
DE92602754 
DE92602755 
DE92602756 
DE92603312 
DE92602757 
DE92601870 
DE92602759 
DE92603394 
DE92602760 


DE92601872 
DE92601873 


Distribution 
Category 


MF-108 
MF-101 
MF-108 
MF-108 
PC-108 


MF-108 
MF-108 


MF-104 
MF-104 


MF-102 
MF-109 
MF-105 
MF-S00 
MF-231 
MF-706 
MF-235 
MF-702 
MF-902 
MF-702 
MF-707 
MF-940 


MF-701 


MF-702 
MF-702 


MF-520 
MF-520 
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Report Abstract Source of Order 
Number Number Availability ‘ Number 


90-096 17:2280 OSTI; NTIS (US Sales Only); INIS DE92601750 
91-008 17:1041 OSTI; NTIS (US Sales Only); INIS DE92602699 
91-010 17:1042 OSTI; NTIS (US Sales Only); INIS DE92602708 
91-015 17:724 OSTI; NTIS (US Sales Only); INIS DE92603259 
91-025 17:732 OSTI; NTIS (US Sales Only); INIS DE92603277 
ak -026 17:648 OSTI; NTIS (US Sales Only); INIS DE92603373 

10617-1130 17:1729 OSTI; NTIS; INIS; GPO Dep. 

10617-1131 17:1730 OSTI; NTIS; INIS; GPO Dep. 
EGG-ESQ- 

9621 17:1778 OSTI; NTIS; GPO Dep. 
EGG-M- 

90257 17:1150 OSTI; NTIS; GPO Dep. 

91097 17:1375 OSTI; NTIS; INIS; GPO Dep. 
EGG-NE- 


9518 17:1376 OSTI; NTIS; INIS; GPO Dep. 


DE92001700 MF-702 
DE91019020 MF-702 


-_~ 


ss 


DE91018713 MF-902 


DE91018714 MF-404 
DE91018754 MF-820 


8 88 8 88 


nmmmm mm 


—s 


DE91018716 MF-714; 


EGG-WTD- 
9735 
9776 


13065-6711. 


ER-B- 
91-17 
91-19 

ER-BC- 
91-04 
91-06 

ES/ER/TM- 
18 

ETDE-mf- 
2721501 
2721519 
2727200 
2727201 
2727207 
2727293 
2727304 
2727306 
2727318 
2727319 
2727470 
2727490 
2727644 

ETSU-WN- 
5025 
5072-P2 
5072-P3 
6026 

EUR- 
12320 
13069 
13125 
13126 
13127 
13128 
13143 
13150 
13178 
13180 
13181 
13182 
13183 
13201 
13203 
13260 


EUR-CEA-FC- 


1357 
1404 
1405 
1408 


17:1731 
17:287 


17:2378 


17:2567 
17:391 


17:2568 
17:2569 


17:1732 


17:104 
17:825 
17:2624 
17:10 
17:858 
17:1111 
17:1005 
17:972 
17:69 
17:1692 
17:838 
17:2556 
17:912 


17:543 
17:544 
17:545 
17:546 


17:775 
17:288 
17:289 
17:290 
17:291 
17:292 
17:293 
17:294 
17:295 
17:296 
17:297 
17:298 
17:299 
17:300 
17:301 
17:302 


17:2412 
17:2413 
17:2414 
17:2415 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See IC-91/214 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI (Free of Charge) 
OSTI (Free of Charge) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


mm 
= 
8 8 


DE91018829 
DE91018715 


TI92000094 
7192002115 


7191019021 
TI92000941 


DE92001785 


DE92721501 
DE92721519 
DE92727200 
DE92727201 
DE92727207 
DE92727293 
DE92727304 
DE92727306 
DE92727318 
DE92727319 
DE92727470 
DE92727490 
DE92727644 


DE92719146 
DE92719144 
DE92719142 
DE92719140 


T192602947 
7192721176 
7192721175 
7192721169 
7192721174 
7192721173 
7192721163 
7192721172 
7192721164 
7192721167 
7192721168 
7192721170 
7192721166 
7192721178 
7192721171 
7192721165 


7192716552 
7192716544 
7192716549 
7192716545 


MF-722 


MF-602 
MF-940 
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EUR-CEA-FC— 





Report Abstract Source of Order Distribution 
Number Number Availability - Number Category 


1409 17:2591 OSTI; NTIS (US Sales Only) 7192716553 
1410 17:2417 OSTI; NTIS (US Sales Only) 7192716550 
FASAC-TAR- 
92001713 17:2625 OSTI; Science Applications International Corp., 7192001713 
1710 Goodridge Drive, P.O. Box 1303, 
McLean, VA 22102 
92001874 17:1377 OSTI; Science Applications International Corp., T192001874 
1710 Goodridge Drive, P.O. Box 1303, 
McLean, VA 22102 
92001876 17:1652 OSTI; INIS; Science Applications Inter. Corp., 7192001876 
P.O. Box 1303, McLean, VA 22102 
FAW-TR- 


91009 17:1779 OSTI; NTIS (US Sales Only) DE92721502 
FE- 
15601-41 17:922 See DOE/ET/15601—41 
FMPC- 
2229 17:375 OSTI; NTIS; INIS; GPO Dep. 
2241 17:376 OSTI; NTIS; INIS; GPO Dep. 
FNAL/C-— 
91/168-E 17:1995 OSTI; NTIS; INIS; GPO Dep. 
91/184 17:1544 OSTI; NTIS; INIS; GPO Dep. 
91/235-E 17:1996 OSTI; NTIS; INIS; GPO Dep. 
91/247 17:1595 OSTI; NTIS; INIS; GPO Dep. 
91/248-E 17:1997 OSTI; NTIS; INIS; GPO Dep. 
91/249-E 17:1998 OSTI; NTIS; INIS; GPO Dep. 
91/250-E 17:1999 OSTI; NTIS; INIS; GPO Dep. 
91/264-E 17:2000 OSTI; NTIS; INIS; GPO Dep. 
91/268-E 17:1492 OSTI; NTIS; INIS; GPO Dep. 
91/270 17:1596 OSTI; NTIS; INIS; GPO Dep. 
91/273 17:2001 OSTI; NTIS; INIS; GPO Dep. 
91/277 17:2002 OSTI; NTIS; INIS; GPO Dep. 
FNAL/Pub- 
91/261 17:2066 See SSCL-540 
FRCEA-TH- 
315 17:1394 OSTI; NTIS (US Sales Only) DE92716539 
331 17:2149 OSTI; NTIS (US Sales Only) DE92716541 
334 17:1493 OSTI; NTIS (US Sales Only) DE92716540 
335 17:2592 OSTI; NTIS (US Sales Only) DE92716551 
336 17:1597 OSTI; NTIS (US Sales Only) DE92716542 
338 17:2593 OSTI; NTIS (US Sales Only) DE92716543 
346 17:1364 OSTI; NTIS (US Sales Only) DE92721188 
FhG-izfP— 
890118-TW 17:1409 OSTI; NTIS (US Sales Only); INIS DE92721816 
890121-TW 17:1410 OSTI; NTIS (US Sales Only); INIS DE92721817 
GA-A- 
19152 17:637 OSTI; NTIS; INIS; GPO Dep. 
20606 17:2522 OSTI; NTIS; INIS; GPO Dep. 
20623 17:2523 OSTI; NTIS; INIS; GPO Dep. 
20628 17:2524 OSTI; NTIS; INIS; GPO Dep. 
20650 17:2525 OSTI; NTIS; INIS; GPO Dep. 
20653 17:2418 OSTI; NTIS; INIS; GPO Dep. 
20682 17:2526 OSTI; NTIS; INIS; GPO Dep. 
20688 17:2419 OSTI; NTIS; INIS; GPO Dep. 
20689 17:779 OSTI; NTIS; INIS; GPO Dep. 
20691 17:2420 OSTI; NTIS; INIS; GPO Dep. 
GKSS— 
91/E/8 17:1416 OSTI; NTIS (US Sales Only) DE92721833 
GRS- 
81 17:780 OSTI; NTIS (US Sales Only); INIS DE92721710 
84 17:263 OSTI; NTIS (US Sales Only); INIS DE92721712 
GSF- 


5/91 17:303 OSTI; NTIS (US Sales Only); INIS DE92721602 
GSF-TL- 
9/91 17:303 See GSF-5/91 
GS- 
91-19 17:1545 OSTI; NTIS (US Sales Only); INIS DE92727176 
91-20 17:1948 OSTI; NTIS (US Sales Only); INIS DE92727175 
91-28 17:1949 OSTI; NTIS (US Sales Only); INIS DE92727467 
91-39(prepr.) 17:1546 OSTI; NTIS (US Sales Only); INIS DE92727464 
HAN- 


DE91018981 
DE92001828 


—_— 


DE92001949 
DE92002669 
DE92001712 
DE92001706 
DE92001711 
DE92001710 
DE92001709 
DE92001948 
DE92002675 
DE92002671 
DE92002674 
DE92002647 


Mmmm mM MMMM mmm mm 
S888ssssse88 88 


DE92000369 
DE92002303 
DE92002860 
DE92002302 
DE92002304 
DE92002479 
DE92002298 
DE92002859 
DE92000263 
DE92002857 


Mmmm mMmmmmmm 
S8888ss8ess 


20213 17:749 See HW-11449 
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Report 
Number 


48244-Del. 
68099-Del. 
72569 
79017-Del. 

HIDROESB- 
181-21 

HIFAN- 
521 

HW- 
11449 
17410-Del. 
17660-Del. 
17864-Del. 
19709 
19985 
23781 
26376-Del. 
3-1947-Del. 
33524-RD 
34847-Pt.11 
34847-Pt.8 
34847-Pt.9 
37110-Del. 
43598 
54291 
59585 
59717 
60594 
61839-Rev. 


64857-RD 
64991 
67985 
69835-Del. 
7-1782 
7-4675 
7-6391-Del. 
83000 
8931-Del. 

IAEA-AL- 
043 

IAEA-INFCIRC— 
2(Rev.40) 
393 


394 
IAEA-TECDOC— 
599 
610 
612 
615 
617 
625 
626 


IAEA-WCRT-SRA-— 


1 
ic— 

90/102 
90/267 
90/272 
90/321 
90/322 
90/333 
90/346 
90/348 
90/355 
90/357 
90/382 
90/396 
90/412 
90/434 
90/436 


Abstract 
Number 


17:753 
17:756 
17:758 
17:759 


17:611 
17:2539 


17:749 
17:750 
17:751 
17:1693 
17:752 
17:364 
17:379 
17:753 
17:377 
17:305 
17:754 
17:781 
17:782 
17:755 
17:306 
17:756 
17:783 
17:757 
17:758 
17:784 


17:736 
17:254 
17:255 
17:759 
17:378 
17:304 
17:747 
17:760 
17:748 


17:1174 


17:2570 
17:401 
17:392 


17:785 
17:693 
17:597 
17:598 
17:1378 
17:2571 
17:2626 


17:599 


17:2334 
17:2335 
17:2281 
17:2336 
17:2337 
17:2338 
17:2339 
17:2282 
17:2340 
17:2341 
17:2082 
17:1695 
17:2342 
17:2343 
17:1950 


Source of 
Availability 


See HW-26376-Del. 

See HW-54291 

See HW-60594 

See HW-69835-Del. 

OSTI; NTIS (US Sales Only); INIS 


See LBL-31186 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only): GPO Dep. 
OSTI: NTIS (US Sales Only): GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


eee a at wt ot nt ot ot ot 


mmmmmmmmm MMMM MM MMM Mmmm mmmmmm 


eeeeessss SBSesssssssssssssese 


DE92603317 


DE92001664 
DE91018566 
DE91018568 
DE91018910 
DE92001846 
DE92002843 
DE92002870 
DE92001665 
DE92002890 
DE92000285 
DE92001734 
DE92001757 
DE92001758 
DE92002900 
DE92002872 
DE92000584 
DE92000577 
DE92000579 
DE92001730 
DE92002892 


DE92002842 
DE92000580 
DE92000581 
DE92001666 
DE92002862 
DE92001847 
DE91018769 
DE92000582 
DE91018565 


DE92602543 


DE92605738 
DE92605715 
DE92605716 


DE92603285 
DE92603512 
DE92605448 
DE92605449 
DE92605739 
DE92603573 
DE92605720 


DE92605450 


DE92603582 
DE92603583 
DE92603732 
DE92603584 
DE92603585 
DE92603586 
DE92603623 
DE92603733 
DE92603587 
DE92603588 
DE92603656 
DE92604951 
DE92603624 
DE92603589 
DE92603702 


Distribution 
Category 


MF-500 
MF-700 
MF-700 
MF-702 
MF-700 
MF-702 
MF-702 
MF-500 
MF-700 
MF-502 
MF-700 
MF-520 
MF-520 
MF-700 
MF-721 

MF-500 
MF-700 
MF-500 
MF-700 
MF-506; 
MF-502 
MF-707 
MF-526 
MF-526 
MF-500 
MF-700 
MF-706 
MF-700 
MF-500 
MF-700 
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Report 
Number 


90/443 
90/45 
90/462 
90/474 
90/475 
91/101 
91/104 
91/117 
91/118 
91/119 
91/15 
91/150 
91/16 
91/162 
91/163 
91/164 
91/165 
91/168 
91/169 
91/170 
91/171 
91/173 
91/175 
91/176 
91/180 
91/181 
91/183 
91/184 
91/185 
91/186 
91/187 
91/188 
91/189 
91/192 
91/193 
91/196 
91/198 
91/199 
91/20 
91/200 
91/201 
91/202 
91/207 
91/208 
91/210 
91/211 
91/213 
91/214 
91/215 
91/216 
91/218 
91/219 
91/221 
91/222 
91/223 
91/228 
91/229 
91/230 
91/231 
91/232 
91/233 
91/235 
91/239 
91/24 
91/26 
91/28 
91/3 
91/31 
91/33 
91/35 
91/36 


Abstract 
Number 


17:2283 
17:1694 
17:2284 
17:2344 
17:2345 
17:2195 
17:2042 
17:2095 
17:2096 
17:2366 
17:2285 
17:1917 
17:2349 
17:2367 
17:2296 
17:2043 
17:2297 
17:2324 
17:2368 
17:2422 
17:2423 
17:2196 
17:2369 
17:2298 
17:1954 
17:2325 
17:1955 
17:2370 
17:1956 
17:2299 
17:2300 
17:2326 
17:2301 
17:2371 
17:2197 
17:2044 
17:2372 
17:2373 
17:2040 
17:2374 
17:2302 
17:2375 
17:2376 
17:2045 
17:2377 
17:1250 
17:2046 
17:2378 
17:2379 
17:2380 
17:2381 
17:2382 
17:2303 
17:2304 
17:2305 
17:2383 
17:2306 
17:2384 
17:2385 
17:2424 
17:2425 
17:2386 
17:2387 
17:2350 
17:2351 
17:2083 
17:2346 
17:2352 
17:2353 
17:1249 
17:2286 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92603734 
DE92604952 
DE92603806 
DE92603590 
DE92603591 
DE92604100 
DE92604046 
DE92603657 
DE92603658 
DE92603592 
DE92603735 
DE92603934 
DE92603593 
DE92603625 
DE92603736 
DE92604029 
DE92603737 
DE92604006 
DE92603626 
DE92603840 
DE92603855 
DE92604082 
DE92603594 
DE92603810 
DE92603724 
DE92604007 
DE92603725 
DE92603647 
DE92603703 
DE92603738 
DE92603807 
DE92604008 
DE92603739 
DE92603595 
DE92604069 
DE92604047 
DE92603596 
DE92603597 
DE92604033 
DE92603598 
DE92603741 
DE92603599 
DE92603648 
DE92604048 
DE92603627 
DE92604189 
DE92604034 
DE92603628 
DE92603629 
DE92603650 
DE92603600 
DE92603601 
DE92603742 
DE92603743 
DE92603744 
DE92603602 
DE92603745 
DE92603603 
DE92603604 
DE92603860 
DE92603865 
DE92603605 
DE92603606 
DE92603607 
DE92603608 
DE92603660 
DE92603609 
DE92603630 
DE92603610 
DE92604190 
DE92603746 


Distribution 
Category 
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Report 
Number 


91/38 
91/39 
91/4 
91/40 
91/41 
91/44 
91/48 
91/49 
91/50 
91/51 
91/52 
91/54 
91/56 
91/58 
91/59 
91/6 
91/61 
91/62 
91/63 
91/64 
91/65 
91/66 
91/67 
91/68 
91/69 
91/70 
91/71 
91/73 
91/77 
91/78 
91/79 
91/80 
91/81 
91/82 
91/83 
91/85 
91/86 
91/88 
91/89 
91/90 
91/91 
91/92 
91/83 
91/94 
91/95 
91/96 
91/97 


017/91 
020/91 
021/91 
023/91 


Abstract 
Number 


17:2287 
17:2192 
17:2347 
17:2354 
17:2355 
17:2084 
17:2085 
17:2086 
17:2087 
17:2075 
17:2088 
17:2288 
17:2356 
17:2289 
17:2089 
17:2348 
17:2357 
17:2090 
17:2290 
17:1696 
17:2358 
17:2291 

17:1951 

17:2091 

17:2421 

17:2193 
17:2194 
17:2359 
17:2292 
17:2321 

17:2322 
17:2092 
17:2323 
17:2293 
17:2294 
17:1952 
17:2093 
17:2360 
17:2041 

17:2094 
17:1953 
17:2361 

17:2362 
17:2363 
17:2295 
17:2364 
17:2365 


17:2411 


17:2097 
17:2098 
17:1918 
17:2047 
17:2254 
17:2388 
17:2100 
17:2099 


17:2198 
17:1598 
17:2101 
17:1599 
17:1600 
17:2048 


17:2048 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS {US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ET/53088-—499 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See IHEP-OTF-89-214 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92603747 
DE92604070 
DE92603611 
DE92603612 
DE92603613 
DE92603661 
DE92603662 
DE92603663 
DE92603664 
DE92603693 
DE92603665 
DE92603808 
DE92603614 
DE92603748 
DE92603666 
DE92603615 
DE92603616 
DE92603667 
DE92603749 
DE92604953 
DE92603631 
DE92603750 
DE92603704 
DE92603668 
DE92603866 
DE92604101 
DE92604083 
DE92603617 
DE92603751 
DE92604009 
DE92604010 
DE92603670 
DE92604011 
DE92603752 
DE92603753 
DE92603705 
DE92603671 
DE92603618 
DE92604035 
DE92603672 
DE92603706 
DE92603619 
DE92603632 
DE92603620 
DE92603754 
DE92603633 
DE92603634 


DE92601616 
DE92603673 
DE92603995 
DE92604049 
DE92604066 
DE92603635 
DE92603674 
DE92603675 


DE92604084 
DE92603457 
DE92603676 
DE92605628 


DE92605629 


DE92602210 


Distribution 
Category 





ERA Vol. 17, No. 1 667 





IKU-R- 





Report 
Number 


IKU-R- 


33.0533.00/01/91 


INDC(CCP)- 
332/L 
335/L 
336/L 

INDC(CPR)- 
021/L 

INDC(NDS)- 
247/L 

INIS-BR- 
2724 
2725 
2726 
2727 
2728 
2729 
2730 
2731 
2732 
2733 
2735 
2736 
2737 
2738 
2739 
2740 
2741 
2742 
2743 
2744 
2745 
2746 
2747 
2749 
2750 
2751 
2752 
2753 
2754 
2755 
2756 
2757 
2758 
2759 
2761 
2762 
2763 
2764 
2765 
2766 
2767 
2768 
2769 
2770 
2771 
2772 
2773 
2774 
2775 
2776 
2777 
2778 
2779 
2780 
2781 
2782 
2784 
2785 
2786 
2787 


Abstract 
Number 


17:116 


17:2199 
17:2201 
17:2205 


17:2256 
17:2217 


17:1251 
17:1252 
17:1175 
17:1112 
17:1253 
17:1176 
17:1177 
17:1733 
17:1178 
17:393 
17:1179 
17:1180 
17:1181 
17:1182 
17:1183 
17:1184 
17:1185 
17:1186 
17:1187 
17:1188 
17:1189 
17:1190 
17:1191 
17:1254 
17:1192 
17:1193 
17:1194 
17:1195 
17:1255 
17:1196 
17:1197 
17:1256 
17:1198 
17:1853 
17:1854 
17:1876 
17:1828 
17:1829 
17:1830 
17:1877 
17:413 
17:1734 
17:1735 
17:1199 
17:1200 
17:1201 
17:233 
17:788 
17:264 
17:234 
17:235 
17:236 
17:237 
17:238 
17:1855 
17:1831 
17:1043 
17:239 
17:240 
17:241 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Oniy); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92715808 


DE92602343 
DE92602345 
DE92604085 


DE92602296 
DE92602349 


DE92602546 
DE92602547 
DE92602431 

DE92602789 
DE92602548 
DE92602432 

DE92602433 

DE92602840 
DE92602434 
DE92603565 

DE92602491 

DE92602492 
DE92602493 
DE92602494 

DE92602495 

DE92602496 
DE92602497 
DE92602498 

DE92602499 

DE92602500 
DE92602501 

DE92602544 

DE92602502 

DE92602549 
DE92602503 

DE92602504 

DE92602505 
DE92602506 
DE92602588 
DE92602507 
DE92602508 
DE92602550 
DE92602435 

DE92602931 

DE92602943 
DE92602918 
DE92603095 
DE92603022 
DE92603023 
DE92602914 
DE92602966 
DE92602834 
DE92602835 
DE92602436 
DE92602437 
DE92602438 
DE92602850 
DE92602967 
DE92603211 

DE92602851 

DE92602852 
DE92602853 
DE92602854 
DE92602855 
DE92602927 
DE92603024 
DE92602704 
DE92602856 
DE92602857 
DE92602858 


Distribution 
Category 
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INIS-mf- 





Report 
Number 


2788 
2789 
2790 
2791 
2792 
2793 
2794 
2796 
2811 
2812 
2813 
2814 
2815 
2816 
2817 
2818 
2821 
2822 
2823 
2824 
2826 
2827 
2828 
2829 
2830 
2831 
2833 
2834 
2835 
2836 
2837 
2838 
INIS-GB— 
359 
360 
361 
363 
364 
365 
366 
367 
INIS-SU-— 
285(T.1) 
INIS-XN— 
345 
346 
347 
348 
349 
INIS-mf- 
12970 
12971 
12972 
12973 
12974 
12975 
12976 
12977 
12978 
12979 
12982 
12999 
13000 
13001 
13002 
13003 
13004 
13007 
13008 
13009 
13010 


Abstract 
Number 


17:242 

17:243 

17:1832 
17:1833 
17:1859 
17:1860 
17:1861 
17:1862 
17:2076 
17:1395 
17:657 

17:612 

17:1396 
17:1397 
17:1044 
17:1398 
17:1257 
17:1258 
17:1259 
17:1260 
17:1261 
17:1202 
17:1203 
17:1204 
17:1113 
17:1045 
17:1863 
17:1864 
17:1834 
17:1835 
17:1878 
17:1865 


17:1780 
17:260 

17:2572 
17:307 

17:2573 
17:1439 
17:2142 
17:1429 


17:1262 


17:402 
17:2629 
17:403 
17:684 
17:404 


17:2574 
17:2527 
17:2006 
17:2169 
17:1607 
17:1046 
17:1209 
17:1221 
17:1399 
17:1056 
17:2576 
17:1866 
17:1740 
17:1867 
17:1868 
17:1745 
17:1698 
17:2428 
17:2429 
17:1365 
17:2528 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92602859 
DE92602860 
DE92603025 
DE92603026 
DE92602932 
DE92602933 
DE92602934 
DE92605122 
DE92603694 
DE92605364 
DE92605542 
DE92605481 
DE92605365 
DE92605366 
DE92604586 
DE92605367 
DE92604191 
DE92604192 
DE92604193 
DE92604194 
DE92604195 
DE92604179 
DE92604170 
DE92604171 
DE92604746 
DE92604649 
DE92605129 
DE92605130 
DE92605287 
DE92605288 
DE92605001 
DE92605123 


DE92605183 
DE92604578 
DE92605740 
DE92603489 
DE92603574 
DE92605400 
DE92604105 
DE92605397 


DE92001315 


DE92605717 
DE92605714 
DE92605710 
DE92605707 
DE92605711 


DE92603575 
DE92601854 
DE92602284 
DE92602416 
DE92603434 
DE92602709 
DE92602443 
DE92602455 
DE926031 86 
DE92602717 
DE92605741 
DE92605131 
DE92604860 
DE92605057 
DE92605132 
DE92604866 
DE92605193 
DE92603836 
DE92603837 
DE92604560 
DE92603908 


Distribution 
Category 
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INIS-mf- 





Report Abstract Source of Order Distribution 
Number Number Availability ; Number Category 


13011 17:2529 OSTI: NTIS (US Sales Only): DE92603872 
13012 17:2530 OSTI: NTIS (US Sales Only): DE92603909 
13013 17:1059 OSTI: NTIS (US Sales Only): DE92604650 
14014 17:1879 OSTI; NTIS (US Sales Only): DE92727289 
14015 17:309 OSTI: NTIS (US Sales Only): DE92727484 
INP- 
1364/PL 17:1618 OSTI; NTIS (US Sales Only): DE92605613 
1461/PR 17:839 OSTI: NTIS (US Sales Only): DE92605187 
1462/AP 17:1746 OSTI: NTIS (US Sales Only): DE92604897 
1469/AP 17:1747 OSTI: NTIS (US Sales Only): DE92604898 
1472/C 17:1237 OSTI: NTIS (US Sales Only): DE92604180 
1473/AP 17:1620 OSTI: NTIS (US Sales Only); DE92605635 
1486/Ch 17:1621 OSTI: NTIS (US Sales Only): DE92605636 
1490/E 17:1622 OSTI: NTIS (US Sales Only); DE92605637 
INPE- 
4450 17:2531 OSTI: NTIS (US Sales Only): DE92603915 
4548 17:2532 OSTI: NTIS (US Sales Only); DE92603913 
4549 17:2430 OSTI: NTIS (US Sales Only): DE92603841 
4789 17:2533 OSTI: NTIS (US Sales Only); DE92603919 
4943 17:2431 OSTI: NTIS (US Sales Only); DE92601833 
5126 17:2432 OSTI: NTIS (US Sales Only); DE92601840 
INT— 
214/| 17:1748 OSTI: NTIS (US Sales Only); DE92604899 
216/E 17:1623 OSTI: NTIS (US Sales Only); DE92605638 
IPNO-DRE- 
90-15 17:2145 OSTI: NTIS (US Sales Only) DE92730124 
90-17 17:1624 OSTI: NTIS (US Sales Only) DE92730133 
90-18 17:2163 OSTI: NTIS (US Sales Only) DE92730127 
90-20 17:2167 OSTI; NTIS (US Sales Only) DE92716564 
90-21 17:1625 OSTI: NTIS (US Sales Only) DE92716563 
90-24 17:1962 OSTI; NTIS (US Sales Only) DE92730097 
90-25 17:2172 OSTI: NTIS (US Sales Only) DE92730095 
90-26 17:2310 OSTI; NTIS (US Sales Only) DE92716573 
91-01 17:2311 OSTI; NTIS (US Sales Only) DE92730081 
91-04 17:2156 OSTI; NTIS (US Sales Only) DE92716559 
91-05 17:2164 OSTI; NTIS (US Sales Only) DE92730125 
91-06 17:2146 OSTI; NTIS (US Sales Only) DE92716560 
IPNO-TH- 
90-58 17:2244 OSTI; NTIS (US Sales Only) DE92716561 
91-02 17:2245 OSTI; NTIS (US Sales Only) DE92730090 
IPP- 
1lv179 17:2436 OSTI: NTIS (US Sales Only); INIS DE92721777 
IV/245 17:2476 OSTI; NTIS (US Sales Only); INIS DE92721786 
IPPCZ- 
299 17:2433 OSTI; NTIS (US Sales Only); INIS DE92603849 
300 17:2434 OSTI; NTIS (US Sales Only); INIS DE92603867 
301 17:2534 OSTI; NTIS (US Sales Only); INIS DE92603916 
302 17:1963 OSTI; NTIS (US Sales Only); INIS DE92603727 
303 17:2435 OSTI; NTIS (US Sales Only); INIS DE92603842 


—_ 


17:1587 OSTI; NTIS; INIS; GPO Dep. DE92001762 


17:2055 OSTI; NTIS; INIS; GPO Dep. 
17:1128 OSTI; NTIS; GPO Dep. 


DE92001763 
DE92002693 


—_— 


17:1129  OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


17:1349 
17:1130 


DE92001692 
DE92001766 
DE92001691 


mmmm mm m 
8888 88 8 


— st st 


17:1964 OSTI; NTIS; INIS; GPO Dep. DE92002695 


17:2113 See NORDITA-91/21-P(prepr.) 

17:2143 OSTI; NTIS (US Sales Only) DE92716440 
17:2391 OSTI; NTIS (US Sales Only) DE92716444 
17:2246 OSTI; NTIS (US Sales Only) DE92716538 
17:2312 OSTI; NTIS (US Sales Only); INIS DE92603757 


17:462 OSTI; NTIS (US Sales Only) DE92715954 
17:840 OSTI; NTIS (US Sales Only) DE92715936 
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KCP- 





2-90-291 
4-90-210 
JINR-R- 
1-90-202 
2-90-27 
2-90-30 
6-90-228 
JOY-KT- 
12/1990 
JTL 
129 
Jue 
2340 
2360 
2406 
2419 
2421 
2431 
K/CSD/TM- 
96 
K/GDP/SAR- 
9 
K/TR- 
91/2 
KA- 
90-22 
91-08 
KAPL- 
4725 
KCL-KUITU- 
14 
KCL-RAINA-— 
2 
3 
4 


5 
KCL-TIED- 
593 
KCP- 
613-4398 
613-4403 
613-4420 
613-4421 
613-4474 


Abstract 
Number 


17:1894 
17:841 
17:806 


17:2627 
17:940 
17:941 
17:1895 
17:942 
17:80 
17:571 


17:618 
17:658 
17:638 
17:2477 


17:1846 
17:1547 


17:2327 
17:2056 
17:2247 


17:2152 
17:2105 
17:2106 
17:2173 


17:422 
17:414 


17:1070 
17:1131 
17:1494 
17:2157 
17:647 
17:995 


17:1402 
17:380 
17:310 


17:2516 
17:2407 


17:726 
17:1151 


17:973 
17:974 
17:975 
17:976 


17:977 


17:1071 
17:1238 
17:1420 
17:1239 
17:1379 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OST; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/ER/53280-T2 
See DOE/ER/53280-T3 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Orily) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE92715496 
DE92715525 
DE92715498 


DE92715503 
DE92728458 
DE92728459 
DE92715500 
DE92728386 
DE92715505 
DE92728460 


DE92605484 
DE92605543 
DE92603345 
DE92601834 


DE92605308 
DE92605402 


DE92604012 
DE92602215 
DE92604072 


DE92604106 
DE92603677 
DE92603678 
DE92604111 


DE92728464 
DE92715959 


DE92721506 
DE92721505 
DE92727174 
DE92727173 
DE92721507 
DE92721503 


DE92002040 
DE92001841 


DE91018444 


DE92000492 
DE92715516 


DE92715474 
DE92715476 
DE92715478 
DE92715480 


DE92728423 


DE92002084 
DE92000660 
DE92002083 
DE92002082 
DE92002663 


Distribution 
Category 


PC-706 
PC-701 
PC-706 
PC-701 
PC-706 


mmmmmm 
888888 


613-4475 17:1072 OSTI; NTIS; GPO Dep. DE92002662 PC-706 
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KEMAKTA-AR- 





Report 
Number 


KEMAKTA-AR- 
91-01 
KFK- 
4888 
4893 
KFK-PEF— 
83 
KFTE 


Abstract 
Number 
17:62 


17:2170 
17:2153 


17:1892 


Source of 
Availability 


See SV-UM-91-38 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 


Order 
Number 


DE92727466 
DE92727465 


DE92721799 


Distribution 
Category 


88-48 17:2154 OSTI; NTIS (US Sales Only); INIS DE92602401 

89-50 17:1073 OSTI; NTIS (US Sales Only); INIS DE92604588 

89-52 17:1495 OSTI; NTIS (US Sales Only); INIS DE92605401 

89-62 17:2478 OSTI; NTIS (US Sales Only); INIS DE92603843 
KTM/E-B- 


103 

78 
KTM/E-C— 

24 

27 
KTM/E-D- 

195 

196 


17:943 
17:913 


17:859 
17:867 


17:863 
17:944 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE92728424 
DE92715444 


DE92715439 
DE92728469 


DE92715446 
DE92715449 


197 17:842 OSTI; NTIS (US Sales Only) DE92728425 
KU-HCOE-FL2-R- 

91-09 17:1152  OSTI; NTIS (US Sales Only); INIS DE92604821 

91-11 17:1153  OSTI; NTIS (US Sales Only); INIS DE92604822 
LA- 

11868-MS 17:1421  OSTI; NTIS (US Sales Only); GPO Dep. 


DE92002042 
11917-MS 17:1675  OSTI; NTIS (US Sales Only); GPO Dep. 


DE92002605 


—_ 


12054-MS 17:1676 OSTI; NTIS; GPO Dep. 


DE92000805 
12078-MS 17:1677.  OSTI; NTIS (US Sales Only); GPO Dep. 


DE92002603 


—_— 


12094-MS 17:1678  OSTI; NTIS (US Sales Only); GPO Dep. 


_ 


DE92002604 
12118-T 17:1904 OSTI; NTIS; GPO Dep. 


_ 


DE91018277 


12150-MS 
12194-PR 
12199-MS 
12202-T 
12203-MS 
12204-MS 
12210-T 
LA-UR- 
91-2682 
91-2749 
91-2861 
91-2874 
91-2875 
91-2900 
91-2940 
91-2959 


91-2974 
91-2976 
91-3060 


91-3069 
91-3075 


91-3077 
91-3082 
91-3088 
91-3089 
91-3104 
91-3111 
91-3116 
91-3139 
91-3140 
91-3141 


17:1679 
17:2259 
17:1626 
17:1965 
17:2596 
17:843 

17:2007 


17:1905 
17:514 
17:763 
17:790 
17:1749 
17:1422 
17:1154 
17:1630 


17:1906 
17:311 
17:1132 


17:400 
17:1750 


17:1631 
17:1907 
17:1908 
17:1699 
17:394 

17:2578 
17:1549 
17:1441 
17:2598 
17:2328 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See WHC-SA-1183 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


ee ee oe ae ee ee Y 


eee Seeeeeee sessess 8 8 88 Bs 


E 
= 
E 
E 
E 
E 
= 
E 
= 
e 
E 
E 
= 
e 
E 
E 
E 
E 
E 
= 
E 
E 
= 
= 


a ak ot 


= 


DE92000659 
DE92002085 
DE92002601 
DE92002129 
DE92002220 
DE92002600 
DE92002554 


DE91018022 
DE91018038 
DE92000315 
DE92000311 
DE92000309 
DE92000297 
DE92000251 
DE92000227 


DE92000217 
DE92000213 
DE92000188 


DE92000185 


DE920001 84 
DE92000182 
DE92000181 
DE92000180 
DE92000174 
DE92002513 
DE92002512 
DE92002450 
DE92002449 
DE92002448 


mmmmmmmmmnmm Mm 
S8SBssssees 8 


91-3160 17:1075 OSTI; NTIS; GPO Dep. DE92002446 





672 ERA Vol. 17, No. 1 





LAPP-TH- 





Report Abstract Source of 
Number Number Availability 


% 
fe} 


Order Distribution 
Number Category 


g 


91-3164 17:1442 OSTI; NTIS; GPO Dep. 

91-3169 17:1443 OSTI; NTIS; INIS; GPO Dep. 

91-3170 17:1550 OSTI; NTIS; INIS; GPO Dep. 

91-3171 17:2536 OSTI; NTIS; INIS; GPO Dep. 

91-3175 17:1350 OSTI; NTIS; INIS; GPO Dep. 

91-3184 17:2537 OSTI; NTIS; INIS; GPO Dep. 

91-3201 17:764 OSTI; NTIS (US Sales Only); GPO Dep. 


DE92002442 MF-906 
DE92002413 MF-910 
DE92002412 MF-910 
DE92002422 MF-940 
DE92002420 MF-402 
DE92002418 MF-424 
DE92002366 MF-743 


91-3217 17:2479 OSTI; NTIS; INIS; GPO Dep. 


91-3223 
91-3224 
91-3237 
91-3238 
91-3239 
91-3241 
91-3253 
91-3266 
91-3293 
91-3295 
91-3296 
91-3316 
91-3323 
91-3330 
91-3340 
91-3342 
91-3345 
91-3353 
91-3374 
91-3377 
91-3378 


17:1133 
17:2329 
17:1497 
17:1551 
17:1552 
17:2599 
17:312 

17:1498 
17:1076 
17:765 

17:1820 
17:2077 
17:256 

17:2538 
17:1553 
17:1922 
17:2600 
17:1923 
17:1975 
17:1924 
17:1925 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE92002364 
DE92002455 
DE92002452 
DE92002460 
DE92002458 
DE92002440 
DE92002439 
DE92002365 
DE92002453 
DE92002375 
DE92002374 
DE92002373 
DE92002370 
DE92002469 
DE92002467 
DE92002466 
DE92002464 
DE92002461 
DE92002459 
DE92002546 
DE92002545 
DE92002544 


MF-420 


MF-906 
MF-414 
MF-910 
MF-406 
MF-905 
MF-711 
MF-910 
MF-704 
MF-743 
MF-908 
MF-405 
MF-731 
MF-910 


MF-910 


MF-405 


ek ek ek we ek eh ed wk ed ed eh eh eh eh eh ed ed ot wd eh th at td ed od at od ot ot ot 


MMMM MMMM MMMM MMMM MMMM mmm 
88 S888 SSBBSSssssssssssssssssesssssss 


91-3380 17:2393 OSTI; NTIS; INIS; GPO Dep. DE92002543 MF-413; 


MF-405 
DE92002542 
DE92002530 MF-406 
DE92002527 
DE92002526 MF-906 
DE92002524 MF-906; 
MF-902 
DE92002522 MF-910 
DE92002519 MF-910 
DE92002518 MF-904 


91-3386 17:1554  OSTI; NTIS (US Sales Only); GPO Dep. 
91-3400 17:1555  OSTI; NTIS; GPO Dep. 
91-3417 17:1556  OSTI; NTIS; GPO Dep. 
91-3418 17:1001  OSTI; NTIS (US Sales Only); GPO Dep. 
91-3437 17:1680  OSTI; NTIS; GPO Dep. 


A ad od ot ot 


91-3453 17:2248 OSTI; NTIS; INIS; GPO Dep. 
91-3461 17:2020 OSTI; NTIS; INIS; GPO Dep. 
91-3463 17:1134 OSTI; NTIS; GPO Dep. 


mmm mmmmm 


—~ ss 


91-990 
LAL- 
90-53 
90-65 
90-66 
90-70 
90-71 
90-73 
90-87 
91-02 
91-06 
91-07 
91-11 
91-22 
91-23 
LAL-RT- 
90-12 
90-14 
90-15 
91-02 
91-05 
LAPP-EXP— 
91-01 
LAPP-T-— 
90-02 
90-03 
LAPP-TH- 
288-90 
318-90 


17:1154 


17:2008 
17:2009 
17:2010 
17:2011 
17:2012 
17:2013 
17:2014 
17:2015 
17:2016 
17:1627 
17:2017 
17:2018 
17:1921 


17:1074 
17:1548 
17:1496 
17:2597 
17:2392 


17:1628 


17:2181 
17:1629 


17:2019 
17:2057 


See LA-UR-91-2940 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE92716445 
DE92716446 
DE92716442 
DE92721335 
DE92721336 
DE92721337 
DE92721338 
DE92721333 
DE92716568 
DE92716566 
DE92716567 
DE92716570 
DE92716569 


DE92721339 
DE92730054 
DE92721334 
DE92730052 
DE92730053 


DE92716558 


DE92716565 
DE92716574 


DE92716443 
DE92716562 


329/91. 17:2060 See NORDITA-91/19-P(prepr.) 
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LBL- 





Report 
Number 


LBL- 
26298 
27941 


28243 
28376 
28517 
28974 
29106 
29277 
29946 
29987 
30015 
30063 
30108 
20273 
30288 
30353 
30363 
30443 
30452 
30473 
30524 
30557 
30587 
30628 
30673 
30690 
30723 
30816 
30822 
30825 
30843 
30881 


30887 
30938 
31025 
31026 
31027 
31035 
31065 
31073 
31079 
31089 
31094 
31122 
31130 
31132-Vol.1 
31132-Vol.2 
31139 
31140 
31152 
31156 
31176 
31177 
31186 
31188 
31203 
31210 


Abstract 
Number 


17:1077 
17:1078 


17:1135 
17:2601 
17:1079 
17:1155 
17:1926 
17:2313 
17:1557 
17:1558 
17:39 
17:1080 
17:831 
17:1751 
17:945 
17:211 
17:1351 
17:1444 
17:40 
17:978 
17:1559 
17:1806 
17:1786 
17:1445 
17:1499 
17:1156 
17:1240 
17:41 
17:1632 
17:1081 
17:816 
17:1082 


17:1241 
17:1560 
17:1083 
17:1084 
17:1352 
17:1672 
17:946 
17:1136 
17:562 
17:1085 
17:1504 
17:1157 
17:2314 
17:506 
17:507 
17:1909 
17:1821 
17:1361 
17:1423 
17:947 
17:948 
17:2539 
17:1086 
17:1087 
17:1353 


Source of 
Availability 


OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS: 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS: GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS: GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


See SLAC/AP-90 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 


GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


IS) 
$ 


mm 
— 


S8SSSS88888Essssssse 8s 


MMMM MMM MMM MMMM MMM MMMM MMMM 
meee ee kk kk ek wk wh ok wt wk wt wt ot ot ot wt 


oe oe oe oe ee ee 


Order 
Number 


DE92000958 
DE92002264 


DE92000899 
DE92002308 
DE92000904 
DE92000893 
DE92000806 
DE92000928 
DE92000861 
DE92000940 
DE92000725 
DE92000862 
DE92000726 
DE92000712 
DE92000644 
DE92000728 
DE92002231 
DE92000723 
DE92000713 
DE92000718 
DE92002306 
DE92000642 
DE92000808 
DE92002262 
DE92002307 
DE92002156 
DE92000843 
DE92000717 
DE92000866 
DE92000907 
DE92000961 
DE92000962 


DE92000865 
DE92000720 
DE92000892 
DE92000902 
DE92000894 
DE92000840 
DE92000960 
DE92002097 
DE92000841 
DE92000925 


DE92000959 
DE92000864 
DE92000708 
DE92000709 
DE92000963 
DE92000896 
DE92000895 
DE92000813 
DE92000812 
DE92000906 
DE92002266 
DE92000838 
DE92002263 
DE92000920 


Distribution 
Category 


MF-404 
MF-404; 
MF-406 
MF-404 
MF-350 
MF-404 
MF-404 
MF-413 
MF-411 
MF-414 
MF-414 
MF-109 
MF-404 
MF-101 
MF-403 
PC-350 
MF-201 
MF-401 
PC-404 
MF-109 


MF-406 
PC-408 


MF-414 
MF-414 
MF-404 
MF-401 
MF-109 


MF-331 
MF-331 
MF-404; 
MF-406 
MF-401 
MF-406 


MF-404 
MF-401 
MF-703 
MF-400 
MF-404 
MF-106 
MF-404 


MF-401 
MF-404 
MF-250 
MF-250 


MF-401 
MF-404 
MF-350 
MF-350 
MF-414 


MF-404 
MF-403 


eee ee ek ek ek ek wh tt ot ot ot ot 


31275 17:2021 OSTI; NTIS; INIS; GPO Dep. DE92002265 MF-414 


8 SS8SSSBeeVssses Sesssessss Bssssssesss 


m mMmMmmmmmmmmMmmmmM MMMM 


17:1880 OSTI; NTIS; INIS; GPO Dep. 


st 


DE92001609 PC-408 


LUTFD2-TFMS— 
1006-1-17-90 

LUTKDH-TKKA- 
1001 -1-88-91 


17:2158 
17:979 
17:1403 


17:986 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See STU-88-1266 


DE92716441 
DE92715510 


DE92715847 
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NEI-NO- 





Report 
Number 


LUTVDG-TVVR- 


1010-S 

MLM- 
3698(OP) 
3699(OP) 
3705 
3706(OP) 
3710(OP) 

MTCL 


Abstract 
Number 


17:1787 


17:1633 
17:1634 
17:1088 
17:1158 
17:1668 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE92602865 


DE92002036 
DE92002035 
DE92001605 
DE92002031 
DE92002030 


Distribution 
Category 


MF-706 
MF-706 
PC-706 
MF-706 
MF-741 


10038-107 17:568 See DOE/MC/26288-17 

NBI-HE- 
91-09 17:2107  OSTI; NTIS (US Sales Only); INIS DE92601620 
91-10 17:2108  OSTI; NTIS (US Sales Only); INIS DE92601621 
91-11 17:2109  OSTI; NTIS (US Sales Only); INIS DE92601622 
91-12 17:2058 OSTI; NTIS (US Sales Only); INIS DE92602216 
91-13 17:2110 | OSTI; NTIS (US Sales Only); INIS DE92601623 
91-16 17:2111 | OSTI; NTIS (US Sales Only); INIS DE92601624 
91-17 17:2394  OSTI; NTIS (US Sales Only); INIS DE92601608 
91-24 17:2315  OSTI; NTIS (US Sales Only); INIS DE92601791 
91-25 17:2058 OSTI; NTIS (US Sales Only); INIS DE92602191 
91-26 17:2112  OSTI; NTIS (US Sales Only); INIS DE92601625 

NEB- 


91/3 17:1788 OSTI; NTIS (US Sales Only); INIS DE92604943 


NEI-DK- 
569 
640 
647 
648 
650 
651 
652 
653 
654 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 

NEF 
107 
109 
110 
112 
116 
150 
151 
99 

NEF-NO— 
118 
128 
129 
130 
131 
132 


17:42 
17:964 
17:996 
17:2330 
17:1752 
17:490 
17:43 
17:461 
17:997 
17:541 
17:542 
17:547 
17:1012 
17:65 
17:66 
17:476 
17:477 
17:478 
17:998 
17:572 
17:442 
17:949 
17:479 
17:423 
17:229 
17:980 
17:1700 
17:1701 
17:105 
17:209 
17:916 


17:950 
17:981 
17:81 
17:951 
17:1635 
17:573 
17:82 
17:914 


17:213 
17:117 
17:157 
17:844 
17:845 
17:846 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


DE92715269 
DE92715271 
DE92715276 
DE92715277 
DE92715303 
DE92715306 
DE92715318 
DE92715321 
DE92715326 
DE92715328 
DE92715330 
DE92715332 
DE92715348 
DE92715350 
DE92715353 
DE92715355 
DE92715357 
DE92715359 
DE92715362 
DE92715389 
DE92715391 
DE92715394 
DE92715396 
DE92715399 
DE92715406 
DE92715408 
DE92715410 
DE92715414 
DE92715417 
DE92715419 
DE92715433 


DE92715519 
DE92728380 
DE92728383 
DE92728384 
DE92728463 
DE92728461 
DE92728462 
DE92715508 


DE92715527 
DE92715573 
DE92715576 
DE92715582 
DE92715584 
DE92715586 





ERA Voi. 17, No. i 675 





NEI-NO- 





Report 
Number 


135 
136 
137 
138 
139 
140 
141 
142 


78(draft) 
79(dratt) 
82(dratt) 
86 (draft) 

NIBR/PR- 
65 

NILU-OR- 
11/91 
18/91 
21/91 
28/91 
30/91 
42/91 
439/91 


538 


NISTIR- 
4691 
NORDITA- 
91/19-P(prepr.) 
91/21-P(prepr.) 
91/22-P(prepr.) 
91/23-S(prepr.) 
91/25-P(prepr.) 
91/45-A(prepr.) 
91/49-AN(prepr.) 
91/50-A(prepr.) 
91/51-A(prepr.) 
NRCN- 
545 
565 
589 
592 
599 
602 
604 
606 
NREL/TP- 
214-4433 
257-4419 
257-4507 
257-4508 
257-4512 
NSS-G— 
108 
NTUA- 
23/91. 
NUCLEBRAS- 
04/79 


Abstract 
Number 


17:982 
17:983 
17:871 
17:868 
17:872 
17:873 
17:874 
17:875 
17:876 
17:212 
17:886 
17:869 


17:832 
17:827 
17:847 
17:848 
17:849 
17:1702 
17:1753 
17:850 


17:952 


17:1703 
17:1704 
17:206 
17:953 
17:1705 
17:1706 
17:1707 
17:200 
17:851 


17:1354 
17:106 
17:198 


17:810 


17:2060 
17:2113 
17:2114 
17:2395 
17:2115 
17:1927 
17:1928 
17:1929 
17:1930 


17:1089 
17:1090 
17:1159 
17:2602 
17:1242 
17:2265 
17:1160 
17:1091 


17:481 
17:492 
17:548 
17:549 
17:550 
17:313 
17:2109 


17:251 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI!; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS (US Sales Only); INIS 
See NBI-HE-91-11 


OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE92715823 
DE92715825 
DE92715827 
DE92715829 
DE92715831 
DE92715833 
DE92715835 
DE92715838 
DE92715840 
DE92715842 
DE92715844 
DE92715845 


DE92715957 
DE92715927 
DE92715947 
DE92715948 
DE92715949 
DE92715950 
DE92715951 
DE92715952 


DE92715821 


DE92715790 
DE92715811 
DE92715795 
DE92715798 
DE92715800 
DE92715802 
DE92715804 
DE92715793 
DE92715806 


DE91002256 
DE91002257 
DE91002255 


DE92001714 


DE92602162 
DE92601626 
DE92601627 
DE92601593 
DE92601628 
DE92603937 
DE92603938 
DE92603939 
DE92603940 


DE92604589 
DE92604583 
DE92604823 
DE92605728 
DE92604172 
DE92605198 
DE92604815 
DE92604584 


DE91002192 
DE91002200 
DE92001158 
DE92001159 
DE92001156 


DE92605680 


Distribution 
Category 
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Report Abstract 
Number Number 


NUCLEBRAS-ASAV-PM-NT— 
01/82 17:2603 
NUCLEBRAS-CDTN-DERL-PD- 
038/82 17:1754 
NUCLEBRAS-DENL-EM-RT-— 
02/83 17:252 
NUCLEBRAS-EBHO-PM-NT— 
05/82 17:1755 
NUREG- 
0383-Vol.1-Rev.14 17:265 
0383-Vol.2-Rev.14 17:266 
0540-Vol.13-No.8 17:685 
0750-Vol.33-index2 17:686 
0837-Vol.11-No.2 17:1756 
1375-Vol.2 17:314 
1437-Vol.1 17:737 
1437-Vol.2 17:738 
1440 17:687 
1445 17:791 
1455 17:792 
NUREG/CP- 
0118 17:793 
NUREG/CR- 
5423 17:794 
5634 17:739 
5651 17:727 
5689 17:395 
5690 17:396 
5711 17:1657 
5721 17:397 
5757 17:795 
5764 17:796 
5777 17:1649 
5778-Vol.1 17:1910 
17:797 


17:472 
17:463 
9/91 17:908 
NWPO-EV_- 
005-89 17:1757 
006-90 17:1758 
NYSERDA- 
91-9 17:984 


OA-Trans— 

4148 17:1092 
OR- 

221920.10.02.90 17:852 
ORNL- 

6658/R6 17:853 

6658/R7 17:854 

6658/R8 17:855 
17:2604 


6682 
ORNL-CCIP- 

91-08 17:2062 

91-28 17:1984 


17:1641 


17:315 
17:1789 


17:2540 
17:316 
17:1728 


24-No.1 17:2331 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 


OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; GPO 
OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; New York State Energy Research and 
Development Authority, Two Rockerfelier 


Plaza, Albany, New York 12223 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See RAL-91-039 
See CONF-910864—4 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See DOE/OR-1001 

OSTI; NTIS; GPO Dep. 


Order Distribution 
Number Category 


DE92603568 
DE92602841 
DE92602861 
DE92602842 


T192003108 
T192003109 
T192001825 
TI92001993 
T1I92000105 
TI92000594 
TI9S2000589 
TI92000590 
TI92000588 
TI92000949 
TI92002691 


T192001870 


TI92000526 
TI92000521 
TI92000034 
TI92000977 
TI92000948 
TI92002622 
TI92001662 
7191018982 
TI92000675 
T1I92000241 
TI92000240 
TI92000804 


DE92715815 
DE92715817 
DE92715812 


DE91014314 
DE91014315 


TI92002649 


DE92602719 
DE92715578 
DE92000415 
DE92000382 


DE92002390 
DE92002385 


DE92002383 MF-406 


DE92000108 MF-902 
DE92002436 MF-902 


DE92002380 PC-423; 
PC-424 


DE91018524 MF-902 


DE92002626 MF-600 
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Number 


ORNL/Sub- 
86-57949 
86-SA566/V 
89-SD350/1 

ORNL/TM- 
11204 
11625-Rev.2 
11692 
11713 
11828 
11852 
11859 
11864 
11869 
11904 
11914 
11915 
11938 
11971 


9684/R2 
ORNL/‘tr— 
91/19 
91/26 
OS-GE- 
15-91. 
OUP- 
91-16 
Oz- 
90/25. 
90/29. 
91/03. 
OZ-P- 
91/1. 
91/3. 
PATENTS- 


PCCF-T- 
90-03 
90-05 
PFC/RR- 
91-12 
99-11 
PNL- 
6450-46-HEDR 
7008-Vol.1 
7008-Vol.2 
7008-Vol.3 
7410-HEDR-Rev.1 
7594 
7751 
7757-HEDR 
7780 
7788 
7792 
7795 
7803 
7818-HEDR 
7821 
7829 
7831 
PNL-MA- 
588-Vol.1 
588-Vol.2 
588-Vol.3 
PNL-SA- 
16353-Rev.1 
16358-Rev.1 


Abstrac: 
Number 


17:563 
17:954 
17:955 


17:1790 
17:410 
17:727 
17:1791 
17:985 
17:424 
17:1006 
17:381 
17:539 
17:2605 
17:798 
17:1380 
17:2606 
17:1759 


17:317 


17:318 
17:609 


17:2114 
17:2022 


17:2120 
17:2078 
17:2070 


17:2068 
17:2069 


17:199 


17:2147 
17:1500 


17:2409 
17:2410 


17:1708 
17:382 
17:383 
17:384 
17:385 
17:796 
17:813 
17:1881 
17:319 
17:443 
17:1792 
17:797 
17:833 
17:1760 
17:1645 
17:1658 
17:320 


17:382 
17:383 
17:384 


17:1850 
17:1869 


Source of 
Availabiiit 


OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
See NUREG/CR-5651 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See NORDITA-91/22-P(prepr.) 
OSTI; NTIS (US Sales Only); INIS 


See UM-P-90/85 
See UM-P-90/108 
See UM-P-91/08 


See UM-P-91/1 
See UM-P-91/3 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/ER/54109-T2 
See DOE/ET/51013-T244 


OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See NUREG/CR-5764 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; ‘NIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

See NUREG/CR-5784 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 


See PNL-7008-Vol.1 
See PNL-7008-Vol.2 
See PNL-7008-Vol.3 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
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Order 
Number 


DE92001610 
DE92002394 
DE92002388 


DE92002840 
DE92002386 


DE92002378 
DE92002391 
DE92000402 
DE92002397 
DE91018509 
DE92002389 
DE92000452 
DE92002392 
DE92002334 
DE92002382 
DE92002253 


DE92000409 


DE91017640 
DE92000158 


DE92602277 


DE92716571 
DE92716572 


DE92000800 
DE92001760 
DE92001759 
DE92001761 
DE92000552 


DE91018656 
DE92001956 
DE92000353 
DE92001851 
DE92001852 


DE92002937 
DE92002062 
DE92002694 
DE92002836 
DE92001792 


DE92002152 
DE92002135 


Distribution 
Category 


MF-902 
MF-350 
MF-350 


MF-902 
MF-413 


MF-903 
MF-310 
MF-371 
MF-332 
MF-900 
MF-950 
MF-405 
MF-403 


MF-406 
MF-406; 
MF-402 
MF-511 


MF-510 
MF-523 
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Number 


16936 
17827 
17828 
18560 
18756 
18858 
18988 
19088 
19130 
19207 
19244 
19430 
19444 
19590 
19633 
19670 
19736 
19813 
19827 
19873 
19918 
19924 


20013 
20018 
20020 
20037 
20040 
20071 


Abstract 
Number 


17:1137 
17:321 
17:322 
17:1808 
17:1882 
17:1093 
17:1883 
17:1094 
17:803 
17:1884 
17:1095 
17:1662 
17:323 
17:52 
17:2607 
17:2608 
17:1709 
17:386 
17:2266 
17:1355 
17:1636 
17:324 


17:2267 
17:1381 
17:1710 
17:2579 
17:1885 
17:2628 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


P3 
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Order 
Number 


DE92000226 
DE91018917 
DE91018918 
DE92000591 
DE92002154 
DE91018827 
DE92002149 
DE92002146 
DE92000144 
DE92002145 
DE92002243 
DE92000546 
DE92002242 
DE92002245 
DE92002153 
DE92002137 
DE91018822 
DE91018959 
DE92002244 
DE92000148 
DE92002702 
DE92000371 


DE92002157 
DE92002136 
DE92000473 
DE92002699 
DE92002139 


Distribution 
Category 


MF-404 
MF-630 
MF-630 
MF-502 
MF-402 
MF-404 
MF-507 
MF-504 
MF-528 
MF-507 
MF-504 


MF-510 
MF-401 
MF-505 
MF-505 
MF-402 
MF-510 
MF-907 
MF-902 
MF-505 
MF-721; 
MF-702 
MF-408 
MF-906 
MF-502 
MF-507 
MF-408 


ee oe a a a | 


DE92002721 MF-600 
DE92000145 MF-528 


29887 17:766 OSTI; NTIS (US Sales Only); GPO Dep. 
POEF-T- 


3572 17:253 OSTI; NTIS; INIS; GPO Dep. 
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DE91018900 MF-513; 


MF-517 
PPPL- 


2764 
2773 


2783 
2786 


2789 
2790 
2791 


2792 
2793 
2795 
PPPL-CFP- 
2468 
2469 
2470 
2471 
2472 
2474 
2475 
2476 
2477 
RAL- 
91-036 
91-037 
91-039 
91-040 
91-044 
91-046 
91-049 
91-051 
91-052 


17:2480 
17:2481 


17:2482 
17:2483 


17:2484 
17:2485 
17:2486 


17:2487 
17:2488 
17:2489 


17:2541 
17:2542 
17:2543 
17:2544 
17:2490 
17:2545 
17:2491 
17:2492 
17:2493 


17:2116 
17:2316 
17:2062 
17:1931 
17:2063 
17:1501 
17:2064 
17:2065 
17:1561 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
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DE92002835 
DE92001934 


DE92001936 
DE92001940 


DE92001938 
DE92001935 
DE92001933 


DE92001932 
DE92001937 
DE92001939 


DE92001838 
DE92001837 
DE92001836 
DE92001835 
DE92001834 
DE92001833 
DE92001832 
DE92001831 
DE92001830 


DE92601629 
DE92601751 
DE92602217 
DE92601882 
DE92602218 
DE92603226 
DE92604030 
DE92604020 
DE92605403 


PC-420; 
PC-427 
PC-420; 
PC-426 
PC-420 
PC-420; 
PC-427 
PC-420; 
PC-427 
PC-420; 
PC-427 
PC-420; 
PC-427 
PC-427 
PC-427 
PC-426 


MF-420 
MF-422 
MF-420 
MF-420 
MF-421 
MF-421 
MF-420 
MF-420 
MF-420 





ERA Vol. 17, No. 1 


679 





RFP- 





Report 
Number 


RFP- 

4512 
RFP-ADD- 
0013 
0014 
RFP-Trans— 

506 
RISO-M- 
2922 
2935 
2940 
2942 
RIVM— 


Abstract 
Number 


17:1096 


17:1711 
17:1712 


17:740 


17:551 
17:107 
17:887 
17:552 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE92002477 


DE92002773 
DE92002772 


DE91018412 


DE92715308 
DE92715310 
DE92715313 
DE92715316 


Distribution 
Category 
MF-704 


MF-707 
MF-702 


MF-721 


243504002 17:1886  OSTI; NTIS (US Sales Only); INIS DE92602892 
248476002 17:1798  OSTI; NTIS (US Sales Only); INIS DE92604945 
248701007 17:1799  OSTI; NTIS (US Sales Only); INIS DE92602866 
248701009 17:1800  OSTI; NTIS (US Sales Only); INIS DE92602867 

RLO- 
1750-8-Vol.3 17:1801  OSTI; NTIS; GPO Dep. 

2227-12-42 17:1887  OSTI; NTIS; GPO Dep. 
2227-T12-48 17:1888  OSTI; NTIS; GPO Dep. 
2227-T12-52 17:1911  OSTI; NTIS; GPO Dep. 
2227-T12-58 17:1802  OSTI; NTIS; GPO Dep. 
2227-T12-59 17:1912  OSTI; NTIS (US Sales Only); GPO Dep. 
2227-T12-60 17:1913  OSTI; NTIS (US Sales Only); GPO Dep. 

Ru- 
91/15/B 17:2066 See SSCL-540 

RVF- 


91-7 17:425 OSTI; NTIS (US Sales Only) DE92715935 
Risley-Trans— 


6046 17:2580 OSTI; NTIS (US Sales Only); INIS DE92603577 
SAND- 


DE92000508 
DE92000503 
DE92000499 
DE92000514 
DE92000515 
DE92000512 
DE92000504 


mmmmmmm 
8888388 


88-0942 
90-0903 
90-1082 
90-1206 
90-1821 


90-2138 
90-2338 
91-0032C 


91-0153C 
91-0219C 
91-0242C 
91-0377C 
91-0433C 
91-0434C 
91-0456C 
91-0462C 
91-0592 

91-0593 

91-0750C 
91-0805C 
91-0821C 
91-0862 

91-0876C 
91-0889C 
91-0947 

91-1131C 
91-1172 

91-1243C 
91-1246C 
91-1266C 
91-1277 

91-1297 

91-1436C 
91-1474C 


17:325 
17:493 
17:1663 
17:326 
17:482 


17:799 
17:327 
17:1097 


17:1138 
17:1424 
17:1243 
17:1664 
17:483 
17:484 
17:485 
17:494 
17:1803 
17:1761 
17:328 
17:1914 
17:553 
17:488 
17:1412 
17:1413 
17:397 
17:1659 
17:1244 
17:1382 
17:2546 
17:108 
17:1425 
17:1161 
17:554 
17:1139 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
See NUREG/CR-5721 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmmmm 
88888 


mmm 
88 888 


Mmmm mmmmmMmmMmmmmm 
ee ek ek ek ek eh wk ok ot wt ok ot ot wt 


DE92002632 
DE91016818 
DE92001855 
DE92000943 
DE92002218 


DE92001670 
DE91016864 
DE92000789 


DE92001708 
DE92001625 
DE92001705 
DE91018800 
DE92000980 
DE92000981 
DE92000976 
DE92002006 
DE92000601 
DE92000602 
DE92000819 
DE92000821 
DE92000247 
DE92002211 
DE92000951 
DE92000988 


DE92002348 
DE92000606 
DE92000982 
DE92002005 
DE92000790 
DE92002212 
DE91018609 
DE92000791 
DE92002360 


MF-814 
MF-235 
MF-706 
MF-721 
MF-272; 
MF-274; 
MF-275 
PC-523 
MF-721 
MF-706; 
MF-704 
MF-401 
MF-706 
MF-706 
MF-741 
MF-275 
MF-270 
MF-270 
MF-270 
MF-630 
MF-630 
MF-706 
MF-700 
MF-261 
MF-233 
MF-706 
MF-706 


MF-706 
MF-601 


MF-423 
MF-122 
MF-706 
MF-700 
MF-261 
MF-704 


91-1558C 17:767 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91018000 MF-700 
91-1580C 17:680 OSTI; NTIS; GPO Dep. 


DE91016650 MF-528 


SSeseesssss Sessssessessss 


MmmmMmMmMmmmmmmm 
ek ek ek ok ek ok od od ot os 
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SSCL- 





Report 
Number 


91-1767 
91-1773C 
91-1774C 
91-1806 
91-1824C 
91-1835C 
91-1838 
91-1911C 
91-1922C 
91-1932C 
91-1963C 
91-1965C 
91-1978C 
91-1986C 
91-2011C 
91-2013C 
91-2036C 
91-2039C 
91-2055C 
91-2094C 
91-2096C 
91-2132C 
91-2164C 
91-2172C 
91-2214C 
91-2216C 
91-2229C 
91-2309C 
91-7006 
91-7011 
sc— 
71014.ATR 
SC-MAG- 
322 
SCPRI-RM- 
1-1991 
12-1990 
spc- 
91-107 
SEI-EED- 
6 
7 
SERI/TP- 
220-3957 
SHEP- 
90/91-11 
SLAC— 
383 
SLAC-PUB- 
5622 
5656 


5659 
SLAC-TN- 
91-3 

91-11 
SLAC/AP- 

86 

89 

90 

91 
SLU-ISK-U- 

133-88 

134-88 
SNV- 

3922 
SREL- 

43 
SSCL- 

457 

489 


Abstract 
Number 


17:2609 
17:1383 
17:1426 
17:2260 
17:1976 
17:2610 
17:1670 
17:1384 
17:1098 
17:1446 
17:1099 
17:1646 
17:2317 
17:109 

17:2581 
17:817 

17:1562 
17:2611 
17:1896 
T7719 
17:1966 
17:1414 
17:486 

17:1100 
17:1427 
17:2318 
17:1101 
17:1415 
17:495 

17:496 


17:1110 
17:1080 


17:1714 
17:1715 


17:1478 


17:444 
17:870 


17:480 
17:2078 
17:2023 


17:2612 
17:2613 


17:2119 


17:1566 
17:1567 


17:1502 
17:1503 
17:1504 
17:1565 


17:446 
17:426 


17:1804 
17:1762 


17:1568 
17:1569 


Source of 
Availability 


OSTI: NTIS; INIS; GPO Dep. 
OSTI:; NTIS: GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTi; NTIS: GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OST; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTi; NTIS; GPO Dep. 


See DOE/ER/45400-T1 


See LBL-30063 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See ANL-HEP-TR-91-84 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See DOE/CH/10093—117 


See UM-P-90/108 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See STEV-TB-91-28 
See STEV-TB-91-27 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


—_ = a = 


mmmm mm m mm m 
8888 88 8 88 8 


— st ot 


Order 
Number 


DE92001856 
DE92001716 
DE91018795 
DE92002634 
DE92000822 
DE92002098 
DE92002214 
DE92000998 
DE91018677 
DE91018681 
DE91018678 
DE91018352 
DE92000950 
DE92001717 
DE92001622 
DE92001715 
DE92002008 
DE92000817 
DE91018816 
DE92000794 
DE92000795 
DE92001719 
DE92002363 
DE92002345 
DE92000978 
DE92001623 
DE92000953 
DE92002358 
DE92002936 
DE92002598 


DE92721160 
DE92721161 


DE92715925 
DE92715926 


DE92000888 


DE92002081 
DE92000937 


DE92002221 


DE92002223 
DE92002222 


DE92002029 
DE92002028 


DE92002017 
DE92002016 


DE92715934 
DE92001689 


DE92002855 
DE92002851 


Distribution 
Category 


MF-610 
MF-706 
MF-743 
MF-505 
MF-706 
MF-705 


MF-706 
MF-704 
MF-940 
MF-704 
MF-706 
MF-700 
MF-126 
MF-700 
MF-700 


MF-705 
MF-702 
MF-701 
MF-700 
MF-706 
MF-248 
MF-706 
MF-528 
MF-706 


MF-237 
MF-275 


MF-702 


MF-414 
MF-414 
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SSCL- 





Report 
Number 


492 

501 

502 

505 

540 
SSCL-Preprint- 

3 


SSRL-M- 

178 
STEV-FBT- 

91-19 
STEV-SOL- 

91-4 
STEV-TB— 

91-27 

91-28 
STEV-VIND— 

91-2 
STU- 

88-1266 
STUDSVIK-ED- 

90-4 
SULA- 

A3/1990 
SvV-U- 

91-27 
SV-UB-— 

91-24 

91-33 

91-36 

91-37 
SV-UG- 

91-20 
SV-UH- 

91-26 
SV-UM- 

91-38 
SV-US— 

91-43 
SV-UV- 

91-29 

91-30 

91-31 
TK- 

16-226-nr.9 
TKK-F- 

A629 

B131 
TKK-KO/ET— 

22 

24 

235 

26 

29 

34 

35 

36 

37 

39 

40 

41 

42 
TKK-KO/LTK-— 

36 


37 
38 
39 
43 
48 
49 
52 


Abstract 
Number 


17:1570 
17:1467 
17:2024 
17:1571 
17:2066 


17:1572 
17:1567 
17:574 
17:497 


17:426 
17:446 


17:555 
17:986 
17:497 
17:987 
17:473 


17:452 
17:453 
17:418 
17:439 


17:928 
17:474 
17:62 

17:564 


17:565 
17:566 
17:567 


17:610 


17:2332 
17:814 


17:83 
17:909 
17:79 
17:63 
17:818 
17:84 
17:85 
17:64 
17:819 
17:86 
17:208 
17:87 
17:88 


17:820 
17:821 
17:822 
17:823 
17:487 
17:923 
17:988 
17:989 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS: INIS: GPO Dep. 
OSTI; NTIS: INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI: NTIS; INIS; GPO Dep. 


See SLAC-TN-91-11 
OSTI; NTIS (US Sales Only) 
OSTI: NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See STEV-SOL-91-4 

OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OST; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE92002852 
DE92001608 
DE92002834 
DE92001931 
DE92002832 


DE92002997 


DE92715945 
DE92715855 


DE92715873 
DE92715890 


DE92715854 


DE92715931 


DE92728475 
DE92715914 


DE92715955 
DE92715932 
DE92715933 
DE92715956 


DE92715915 
DE92715916 
DE92715946 
DE92715917 


DE92715919 
DE92715918 
DE92715920 


DE92605468 


DE92728466 
DE92728414 


DE92715459 
DE92728405 
DE92715461 
DE92715463 
DE92728387 
DE92715465 
DE92728406 
DE92715467 
DE92728388 
DE92715469 
DE92728413 
DE92715523 
DE92715471 


DE92728389 
DE92728390 
DE92728391 
DE92728392 
DE92728393 
DE92728395 


DE92728396 


DE92728397 


Distribution 
Category 


MF-414 
PC-414 
PC-414 
PC-414 
PC-414 


MF-414 
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UCRL-JC— 





Report 
Number 


53 

55 

57 

58 

60 

62 

63 
TKK-KO/LVI- 

B30 

B31 
TKK-KO/PM- 


57 


15 

17/1 
TKK-R/RT-— 

112 
TKK-S/ST- 

78 

81 
TKK-T/SAL- 

A20 

A31 

B13 
TRITA-KTR- 


108170 
50027-90 
52000-91-5/6 
53868-90 
UCRL-CR- 
106554 
107024 
107467-Vol.1 
107484 
UCRL-ID- 
103738 
105644 
106454-91-2 
107966 
107967 
108066 
108242 
108327 
108380 
108383 
108573 
UCRL-JC— 
103163 
103703 
103705 
105397 
105399 
105845 
105893 
106107-Rev.1 


106545 
106783 
107200 
107204 


Abstract 
Number 


17:990 
17:824 
17:991 
17:929 
17:1007 
17:992 
17:993 


17:956 
17:957 


17:1008 
17:1009 
17:1013 
17:1014 


17:860 
17:917 
17:918 
17:919 
17:815 


17:958 


17:89 
17:828 


17:2614 
17:1763 
17:579 


17:44 
17:2136 


17:1102 
17:1716 
17:1660 
17:1370 


17:741 
17:1650 
17:398 
17:341 


17:1385 
17:1669 
17:399 
17:1967 
17:1968 
17:1661 
17:856 
17:45 
W7:1797 
17:1665 
17:1386 


17:1671 
17:1103 
17:1356 
17:2319 
17:1428 
17:405 

17:1140 
17:1718 


17:1932 
17:1915 
17:1387 
17:1388 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
See DOE/ER/01067-TS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


—~_ st to 


—_ ot od ot 


ee ee a ee ee ee ee ee | 


ee ee ee ee ee | 


Order 
Number 


DE92728398 
DE92728399 
DE92728400 
DE92728401 
DE92728415 
DE92728402 
DE92728420 


DE92728421 
DE92728422 


DE92728467 
DE92728468 
DE92728403 
DE92728404 


DE92728407 
DE92728409 
DE92728410 
DE92728454 
DE92728456 


DE92728465 


DE92728417 
DE92728416 


DE92715454 
DE92715457 
DE92715452 


DE92715953 


DE92002160 
DE92001797 
DE92001795 
DE92000519 


DE92001892 
DE92002179 
DE91018458 
DE92002644 


DE92002942 
DE92002118 
DE92001887 
DE92002272 
DE92002630 
DE92001794 
DE92002121 
DE92000092 
DE92002117 
DE92002120 
DE92002119 


DE92003063 
DE92001818 
DE91018720 
DE92001888 
DE92001890 
DE92002640 
DE92002643 
DE92002173 


DE92000487 
DE92002161 
DE92002177 
DE92002183 


Distribution 
Category 


MF-316 
PC-702 
PC-700 
PC-706 


MF-620 
MF-702 
MF-700 
MF-814 


MF-705 
MF-706 
MF-700 
MF-700 
MF-500 
MF-706 
MF-620 
MF-109 
MF-702 
MF-700 
MF-606 


MF-704 
MF-814 
MF-712 
MF-411 
MF-712 
MF-704 
MF-702; 
MF-402 
MF-700 
MF-703 
MF-712 
MF-712 


mmmmm mmmmmmmm nom mMmMmMmMmmmm mmmm mmmm 
8888 SESSSSSS Sessessssss Bess sess 
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107255 17:2547 OSTI; NTIS; INIS; GPO Dep. DE92002162 MF-420 
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Report 
Number 


107258 
107261 
107391 
107437 
107742 
107749- 


Extd.Abst.Rev.1 


107867 
107875 
107903 
108019 
108035 
108045 
108054 
108101 
108125 
108141 
108143 
108196 
108237 
108245 
108281 
108284 
108310 
108326 
108350 
108384 
108454 
108463 
108477 
108485 
108494 
108495 
108579 
108662 
UCSD- 
901101 
UFPE-DEN-M- 
32/85 
34/86 
35/85 
38/87 
UJV- 
9387-V 
UM-P- 
90/108 
90/112 
90/69 
90/85 
91/04 
91/05 
91/08 
91/1 
91/13 
91/3 
91/35 
91/40 
91/41 
91/42 
91/43 
91/45 
91/48 
UMU-TF- 
91-209 


UNICAMP-IMECC-RT-— 


28/89 
UR- 

1219 
USGS-OFR- 

91-241 


Abstract 
Number 


17:2548 
17:2549 
17:2550 
17:2615 
17:1969 
17:1002 


17:2494 
17:2616 
17:46 
17:2495 
17:1719 
17:1933 
17:1015 
17:1970 
17:1162 
17:1673 
17:1805 
17:2617 
17:2551 
17:862 
17:2249 
17:1637 
17:1647 
17:2618 
17:2619 
17:2552 
17:1934 
17:2553 
17:2496 
17:2497 
17:2554 
17:1648 
17:1389 
17:1573 


17:341 


17:1638 
17:411 

17:1764 
17:1163 


17:2557 


17:2078 
17:2067 
17:2250 
17:2120 
17:2261 
17:2396 
17:2070 
17:2068 
17:2024 
17:2068 
17:2397 
17:2498 
17:2251 
17:2252 
17:2071 
17:2398 
17:1164 


17:999 
17:2121 


17:2378 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI: NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See UCRL-CR-107484 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
See SSCL-502 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); INIS 
See IC—-91/214 


MMM MMM MMMM MOM MMMM MMMM MMMM mmmm mmm 
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Order 
Number 


DE92001893 
DE92002166 
DE92002182 
DE91015140 
DE92002163 
DE92002176 


DE92002181 
DE92001821 
DE92000489 
DE92002180 
DE92002164 
DE92001894 
DE92002039 
DE92001822 
DE92002191 
DE91018723 
DE92002664 
DE92001898 
DE92002174 
DE92001889 
DE92001891 
DE92002638 
DE92001897 
DE92001895 
DE92001820 
DE92002193 
DE92002170 
DE92002639 
DE92002184 
DE92002165 
DE92002171 
DE92002186 
DE92002168 
DE92002159 


DE92603462 
DE92603178 
DE92602843 
DE92602825 


DE92605744 


DE92603695 
DE92604036 
DE92604095 
DE92603679 
DE92604058 
DE92603636 
DE92604021 
DE92604051 


DE92604052 
DE92603637 
DE92603838 
DE92604096 
DE92604073 
DE92604037 
DE92603638 
DE92604835 


DE92715930 


DE92601632 


Distribution 
Category 


MF-705 
MF-421 
MF-420 
MF-405 
MF-700 
MF-420 


MF-420 
MF-705 
MF-109 
MF-420 


MF-700 
MF-700 
MF-700 
MF-700 
MF-703 
MF-706 
MF-905 
MF-712 
MF-700 
MF-700 
MF-706 
MF-701 
MF-705 
MF-705 
MF-712 
MF-750 
MF-712 
MF-420 
MF-420 
MF-422 
MF-706 
MF-706 
MF-700 


17:1916 OSTI; US Geological Survey, Books and Open- TI92002224 
File Reports Section, Federal Center, Bidg. 
810, Box 25425, Denver, CO 80225-0425 
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WHC-SA- 





Report Abstract Source of GPO Order 
Number Number Availability Dep. 


Distribution 
Number Category 


91-341 17:342 OSTI; NTIS; INIS; GPO; GPO Dep. E 1.99: DE92002058 MF-814 
USGS-WRI- 


91-4010 
UTK- 
91-003. 
91-10 
UTTG- 
09-91. 
UVA- 
527397/MS92/101 
UW-CPTC— 
91-14 
91-16 
VTT-ETRR- 
6 
VTT-OPT- 


0426-Rev.1 

0441 

0442 

0446 

0465-Vol.2-Pt.A 

0465-Vol.2-Pt.B 

0465-Vol.3-Pt.A 

0465-Vol.3-Pt.C 

0478 

0491 

0496 
WHC-MR- 

0220 

0264 
WHC-SA- 

0980 

1145 

1166 

1173 

1183 

1187 

1189 

1195 

1209 

1215 


1228 
1250-Rev.1 
1256 


17:1902 


17:2062 
17:1984 


17:2111 
17:1030 


17:2499 
17:2500 


17:959 


17:12 
17:70 


17:804 


17:960 
17:961 
17:834 
17:1720 
17:811 
17:962 
17:812 
17:1104 


17:1369 
17:910 
17:963 


17:343 
17:344 
17:345 
17:346 
17:2620 
17:347 
17:348 
17:742 
17:743 
17:744 
17:349 
17:350 
17:351 
17:352 
17:387 
17:365 
17:353 


17:2621 
17:354 


17:857 
17:800 
17:1893 
17:388 
17:400 
17:207 
17:355 
17:688 
17:356 
17:357 


17:389 
17:924 
17:2555 


See DOE/ID—22095 


See RAL—91-039 
See CONF-910864—4 


See NBI-HE-91-16 
See DOE/ER/45389-2 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OST}; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


8888838 
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DE92002624 
DE92002625 


DE92715521 


DE92728411 
DE92728412 


DE92728385 


DE92728470 
DE92715487 
DE92715489 
DE92715491 
DE92715494 
DE92728474 
DE92728473 
DE92728471 


DE92715483 
DE92715485 
DE92728472 


DE92002260 
DE92002236 
DE92002046 
DE91017742 
DE92002106 
DE92002105 
DE92002187 
DE92002250 
DE92002251 
DE92002300 
DE92002970 
DE92002969 
DE92003005 
DE92002968 
DE92000890 
DE92002256 
DE92002110 


DE92001829 
DE92002047 


DE92002112 
DE92001627 
DE92002232 
DE92001626 
DE91018140 
DE92002344 
DE92002343 
DE91014677 
DE91018139 
DE92002114 


DE92002108 
DE92001727 
DE92002651 


MF-940 
MF-902 
MF-940 
MF-940 
MF-905 
MF-905 
MF-610 
MF-630 
MF-630 
MF-902 
MF-800 
MF-800 
MF-800 
MF-800 
MF-902 
MF-630 
MF-902 


MF-505 
MF-940 


MF-902 
MF-610 
MF-940 
MF-902 
MF-700 
MF-902 
MF-940 
MF-507 
MF-940 
MF-907; 
MF-902 
MF-902 
MF-506 
MF-423 


1259 17:925 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91014676 MF-528 
1260 17:1390 OSTI; NTIS (US Sales Only); GPO Dep. 


DE91014678 MF-528 
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Report 
Number 


1266 
1290 
1297 
1304 
WHC-SP- 
0434-11 
WHO-SC-— 
25/WP/4 
WIS-PH- 
89/52 
89/59 
89/72 
89/73 
89/83 
90/18 
90/43 
90/56 
90/60 
90/62 
91/02 
WR-B— 
91-6 
WSRC-tr— 
143 
WZB-FS-Il- 
90-404 
Y- 
2417-6 
Y/CM- 
0268 
Y/ER/SUB-— 


90-99927/2 


Abstract 
Number 


17:689 
17:801 
17:1765 
17:358 


17:359 
17:2268 


17:1639 
17:2122 
17:2399 
17:2123 
17:2253 
17:2072 
17:2073 
17:2079 
17:2074 
17:2124 
17:2400 


17:1666 
17:1357 
17:888 
17:360 
17:2622 


17:1766 


Source of 
Availability 


OSTI: 
OSTI: 
OSTI; 
OSTI: 


OSTI; 
OSTI 


OSTI: 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS: GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


: NTIS (US Sales Only): 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only): 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS (US Sales Only) 


NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE91014680 
DE92002113 
DE92001720 
DE92002111 


DE92001721 
DE92602993 


DE92605615 
DE92603680 
DE92603639 
DE92603681 
DE92604074 
DE92604038 
DE92604053 
DE92603696 
DE92604054 
DE92603682 
DE92603621 


DE92002198 
DE91018443 
DE92721569 
DE91018491 
DE92002532 


DE92002025 


Distribution 
Category 


MF-500 
MF-907 
MF-902 
MF-902 


MF-902 


Y/Sub- 
91-TJ997C/11 17:1767 


OSTI; NTIS; GPO Dep. 
91-YP507C/5 17:2582 


DE91019070 
OSTI; NTIS; INIS; GPO Dep. 


DE91019069 


17:361 OSTI; NTIS; INIS; GPO Dep. DE92002021 


17:67 OSTI; NTIS (US Sales Only) 


DE92728381 


17:68 OSTI; NTIS (US Sales Only) DE92728382 
17:723 OSTI; NTIS (US Sales Only); INIS 
17:733 OSTI; NTIS (US Sales Only); INIS 
17:635 OSTI; NTIS (US Sales Only); INIS 


DE92603257 
DE92605440 
DE92603321 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE91002089 
DE91002173 
DE91002175 
DE91002192 
DE91002200 
DE91002254 
DE91002255 
DE91002256 
DE91002257 
DE91002259 
DE91012238 
DE91014314 
DE91014315 
DE91014676 
DE91014677 
DE91014678 
DE91014680 
DE91014794 
DE91014798 
DE91015001 
DE91015030 
DE91015140 
DE91015933 
DE91016650 
DE91016818 
DE91016864 
DE91017640 
DE91017698 
DE91017742 
DE91018000 
DE91018022 
DE91018038 
DE91018065 
DE91018139 
DE91018140 
DE91018270 
DE91018277 
DE91018339 
DE91018352 
DE91018412 
DE91018443 
DE91018444 
DE91018445 
DE91018458 
DE91018491 
DE91018509 
DE91018524 
DE91018535 
DE91018538 
DE91018542 
DE91018544 
DE91018545 
DE91018548 
DE91018562 
DE91018563 
DE91018565 
DE91018566 
DE91018568 
DE91018609 
DE91018616 
DE91018617 


Report No. 


DOE/MC/24207-3009 
DOE/CH/10093—96 
DOE/CH/10093—98 
NREL/TP-214-4433 
NREL/TP-257-4419 
DOE/ID/12846-6 
NIPER-544 
NIPER-514 
NIPER-538 
DOE/BC-92/1/SP 
CONF-920104—1 
NWPO-EV-005-89 
NWPO-EV-006-90 
WHC-SA-—1259 
WHC-SA-1195 
WHC-SA-1260 
WHC-SA-1266 
BNL-—46294 
BNL—46287 
DOE/CH/10093—117 
DOE/CH/10093—114 
UCRL-JC—107437 
CONF-920101—1 
SAND-91-1580C 
SAND-90-0903 
SAND-90-2338 
ORNL/‘tr—91/19 
CONF-9108138—1 
WHC-EP-0408 
SAND-91-1558C 
LA-UR-91 -2682 
LA-UR-91 -2749 
DOE/PC/79816-T1 
WHC-SA-—1209 
WHC-SA-1183 
DOE/ER/45232-T1 
LA-—12118-T 
DOE/PC/79796-T15 
SAND-91-1965C 
RFP-Trans-506 
WSRC-tr-143 
K/TR-91/2 
DOE/HWP-—106-Vol.1 
UCRL-CR-107467-Vol.1 
Y-2417-6 
ORNL/TM-11864 
ORNLU/M-1528 
DOE/ER/45389-2 
ANL/CP-73399 
ANL/CP-73496 
ANL/CP-72668 
ANUCP-73968 
ANL/CP-73535 
ANL/CP-73007 
ANL/CP-72987 
HW-8931-Del. 
HW-17419-Del. 
HW-—17660-Del. 
SAND-91-1297 
ANL/CP-72713 
ANL/CP-72505 


Order No. 


DE91018620 
DE91018622 
DE91018632 
DE91018633 
DE91018636 
DE91018639 
DE91018641 
DE91018643 
DE91018656 
DE91018666 
DE91018669 
DE91018671 
DE91018677 
DE91018678 
DE91018681 
DE91018713 
DE91018714 
DE91018715 
DE91018716 
DE91018720 
DE91018723 
DE91018743 
DE91018754 
DE91018769 
DE91018795 
DE91018800 
DE91018805 
DE91018816 
DE91018822 
DE91018827 
DE91018829 
DE91018839 
DE91018849 
DE91018874 
DE91018900 
DE91018910 
DE91018917 
DE91018918 
DE91018924 
DE91018952 
DE91018955 
DE91018959 
DE91018963 
DE91018964 
DE91018970 
DE91018981 
DE91018994 
DE91019020 
DE91019054 
DE91019069 
DE91019070 
DE92000042 
DE92000047 
DE92000052 
DE92000082 
DE92000092 
DE92000106 
DE92000108 
DE92000144 
DE92000145 
DE92000148 


Report No. 


ANL/CP-73872 
ANL/CP-72603 
DOE/ID-22095 
ANL/CP-73613 
ANL/CP-73320 
ANL/CP-72616 
ANL/CP-72041 
ANL/CP-—73862 
PNL-7751 
DOE/PC/89767-T2 
DOE/PC/89883—24 
DOE/PC/88935—1 1 
SAND-91-1922C 
SAND-91-1963C 
SAND-91-1932C 
EGG-ESQ-9621 
EGG-M-90257 
EGG-WTD-9776 
EGG-NE-9518 
UCRL-JC—103705 
UCRL-JC—108141 
DOE/ER/45400-T1 
EGG-M-91097 
HW-7-6391-Del. 
SAND-91-1774C 
SAND-91-0377C 
DOE/ER/45330—4 
SAND-91-2055C 
PNL-SA-19736 
PNL-SA-—18858 
EGG-WTD-9735 
CONF-910270—64 
CONF-910808-5 
DOE/SF/16732-T1 
POEF-T-3572 
HW-17864-Del. 
PNL-SA-17827 
PNL-SA-17828 
DOE/CE/15426-TS 
DOE/EH-0209 
DOE/PE/77029-T3 
PNL-SA-19813 
DOE/WIPP-91-025 
DOE/WIPP-91-031 
DOE/ER/14081-T1 
FMPC-—2229 
CONF-9110115—Absts. 
EGG—10617-1131 
DOE/NV/1 0630-17 
Y/Sub-91-YP507C/5 
Y/Sub-91-TJ997C/11 
CONF-91 1255-1 
CONF-911254—1 
DOE/ER/45278-5 
DOE/EH-0176 
UCRL-ID—108327 
DOE/NV/10630-20-Vol.1 
ORNUER-37 
PNL-SA-19130 
PNL-SA-29887 
PNL-SA-—19873 


Order No. 


DE92000158 
DE92000174 
DE92000180 
DE92000181 

DE920001 82 
DE920001 84 
DE92000185 
DE92000188 
DE92000213 
DE92000217 
DE92000226 
DE92000227 
DE92000247 
DE92000251 

DE92000260 
DE92000261 

DE92000263 
DE92000268 
DE92000272 
DE92000273 
DE92000275 
DE92000277 
DE92000283 
DE92000284 
DE92000285 
DE92000291 

DE92000297 
DE92000298 
DE92000302 
DE92000309 
DE92000311 

DE92000315 
DE92000336 
DE92000337 
DE92000351 

DE92000353 
DE92000357 
DE92000358 
DE92000359 
DE92000360 
DE92000363 
DE92000366 
DE92000367 
DE92000369 
DE92000371 

DE92000382 
DE92000402 
DE92000408 
DE92000409 
DE92000415 
DE92000417 
DE92000434 
DE92000452 
DE92000454 
DE92000455 
DE92000459 
DE92000469 
DE92000473 
DE92000478 
DE92000479 
DE92000480 


Report No. 


ORNUtr-91/26 
LA-UR-91-3104 
LA-UR-91-3089 
LA-UR-91-3088 
LA-UR-91-3082 
LA-UR-91-3077 
LA-UR-91-3075 
LA-UR-91-3060 
LA-UR-91-2976 
LA-UR-91-2974 
PNL-SA-16936 
LA-UR-91-2959 
SAND-91-0821C 
LA-UR-91-2940 
ANUCP-73227 
ANUCP-74369 
GA-A-20689 
ANUCP-74364 
DOE/BC/14470-6 
DOE/BC/14600-12 
DOE/BC/14246-6 
DOE/PC/88878-T12 
DOE/PC/70768-T2 
DOE/PC/90005-T52 
HW-33524-RD 
DUH-10159 
LA-UR-91-2900 
ANUCP-72982 
DUH-12344 
LA-UR-91-2875 
LA-UR-91-2874 
LA-UR-91-2861 
DOE/PC/89780-17 
DOE/PC/88947-T11 
ANURERTR/TM-14 
PNL-7780 
ANUCP-72955 
ANL/CP-73620 
ANUCP-74114 
ANUCP-73867 
ANUCP-72893 
ANLUCP-74212 
ANUCP-74388 
GA-A-19152 
PNL-SA-19924 
ORNL-6658/R7 
ORNUTM-11852 
CONF-9108127-2 
ORNL/TM-9684/R2 
ORNL-6658/R6 
DOE/OR-1001 
CONF-91 10229-1 
ORNUTM-11904 
DOE/PC/88882-1-App.A-| 
DOE/PC/88882-1 
CONF-9105176- 
DOE/ER/40324-5 
PNL-SA-20020 
BNL-46578 
BNL-46439 
BNL-NUREG—46565 
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DE92000487 





Order No. 


DE92000487 
DE92000489 
DE92000492 
DE92000499 
DE92000501 
DE92000503 
DE92000504 
DE92000508 
DE92000512 
DE92000514 
DE92000515 
DE92000519 
DE92000531 

DE92000540 
DE92000546 
DE92000552 
DE92000577 
DE92000579 
DE92000580 
DE92000581 

DE92000582 
DE92000584 
DE92000591 

DE92000601 

DE92000602 
DE92000606 
DE92000633 
DE92000634 
DE92000635 

DE92000641 

DE92000642 

DE92000644 

DE92000659 
DE92000660 

DE92000670 

DE92000673 

DE92000683 

DE92000701 

DE92000703 

DE92000708 
DE92000709 
DE92000712 

DE92000713 

DE92000717 
DE92000718 
DE92000720 
DE92000723 
DE92000725 
DE92000726 
DE92000728 
DE92000732 
DE92000738 
DE92000758 
DE92000760 
DE92000762 
DE92000763 
DE92000764 
DE92000765 
DE92000788 
DE92000789 
DE92000790 
DE92000791 

DE92000794 
DE92000795 
DE92000800 
DE92000805 
DE92000806 
DE92000808 
DE92000812 
DE92000813 
DES2000816 
DE92000817 


Report No. 


UCRL-JC—106545 
UCRL-JC—107903 
KAPL-4725 
RLO-2227-T 12-48 
DOE/EV/72012-T3 
RLO-—2227-T 12-42 
RLO-2227-T 12-60 
RLO—1750-8-Vol.3 
RLO-2227-T 12-59 
RLO-2227-T12-52 
RLO—2227-T 12-58 
UCRL-53868-90 
DOE/EV/72012-T2 
DOE/NE/SP-0001T 
PNL-SA-19430 
PNL-7410-HEDR-Rev.1 
HW-59585 
HW-59717 
HW-64991 
HW-67985 
HW-83000 
HW-54291 
PNL-SA-18560 
SAND-91-0592 
SAND-91-0593 
SAND-91-1172 
DOE/ET/15601—41 
CONF-910801-—24 
DOE/ER/45281-6 
DOE/EH-0217T 
LBL-30557 
LBL-30288 
LA-—12150-MS 
KCP-613-4403 
CONF-910937—1 
CONF-91 1050-2-Vugraphs 
CONF-9107181—1 
DOE/MC/26288-T7 
DOE/BC/14246-T9 
LBL-31132-Vol.1 
LBL-31132-Vol.2 
LBL-30273 
LBL-30452 
LBL-30816 
LBL-30473 
LBL-30938 
LBL-30443 
LBL-30015 
LBL-30108 
LBL-30353 
CONF-9109289-1 
CONF-91 1256-1 
DOE/ER/13801-T1 
DOE/ER/45229-24 
DOE/SF/17853-T 1 
DOE/ER/14088-T1 
DOE/ER/45426-1 
DOE/ER/61057—1 
DOE/ER/40296-T2 
SAND-91-0032C 
SAND-91-1266C 
SAND-91-1436C 
SAND-91-2094C 
SAND-91-2096C 
PNL-6450-46-HEDR 
LA-12054-MS 
LBL-29106 
LBL-30587 
LBL-31176 
LBL-31156 
DOE/EIA-0538(91/92-2) 
SAND-91-2039C 


Order No. 


DE92000819 
DE92000821 
DE92000822 
DE92000823 
DE92000826 
DE92000828 
DE92000832 
DE92000833 
DE92000834 
DE92000836 
DE92000838 
DE92000840 
DE92000841 
DE92000843 
DE92000861 
DE92000862 
DE92000864 
DE92000865 
DE92000866 
DE92000870 
DE92000873 
DE92000874 
DE92000875 
DE92000876 
DE92000878 
DE92000879 
DE92000880 
DE92000882 
DE92000883 
DE92000886 
DE92000888 
DE92000890 
DE92000892 
DE92000893 
DE92000894 
DE92000895 
DE92000896 
DE92000899 
DE92000902 
DE92000904 
DE92000906 
DE92000907 
DE92000908 
DE92000909 
DE92000911 
DE92000920 
DE92000925 
DE92000928 
DE92000932 
DE92000935 
DE92000937 
DE92000940 
DE92000943 
DE92000946 
DE92000950 
DE92000951 
DE92000953 
DE92000958 
DE92000959 
DE92000960 
DE92000961 
DE92000962 
DE92000963 
DE92000968 
DE92000970 
DE92000971 
DE92000972 
DE92000974 
DE92000976 
DE92000978 
DE92000980 
DE92000981 


Report No. 


SAND-91-0750C 
SAND-91-0805C 
SAND-91-1824C 
CONF-9106158-7 
DOE/CS/20068-T1 
DOE/ER/45102-T3 


DOE/OR/21548-200 


DOE/ER/40537-—10 
DOE/ER/13942-3 
DOE/ER/60292-7 
LBL-31188 
LBL-31035 
LBL-31079 
LBL-30723 
LBL-29946 
LBL-30063 
LBL-31130 
LBL-30887 
LBL-30822 
DOE/JIO-017 
DOE/JIO-004 
DOE/JIO-018 
DOE/JIO—009 
DOE/JIO—003 
DOE/WIPP-91-008 
DOE/JIO—008 
DOE/JIO-014 
DOE/JIO-016 
DOE/JIO-011 
DOE/BP/13795-27 
SLAC-383 
WHC-EP-0478 
LBL-31025 
LBL-28974 
LBL-31027 
LBL-31152 
LBL-31140 
LBL-28243 
LBL-31026 
LBL-28517 
LBL-31177 
LBL-30825 
DOE/BP-1692 
DOE/BP-1657 
DOE/BP/91819-4 
LBL-31210 
LBL-31089 
LBL-29277 
DOE/JIO—001 
DOE/BP/91819-3 
SLAC-PUB-5656 
LBL-29987 
SAND-90-1206 
DOE/ER/53255—1 
SAND-91-1978C 
SAND-91-0876C 
SAND-91-2229C 
LBL-26298 
LBL-31122 
LBL-31065 
LBL-30843 
LBL-30881 
LBL-31139 
DOE/BC/14664—4 
DOE/ER/61029-8 
DOE/CE/40937—1 
DOE/ER/12108—1 
DOE/ER/12117-1 
SAND-91-0456C 
SAND-91-2214C 
SAND-91-0433C 
SAND-91-0434C 


Order No. 


DE92000982 
DE92000988 
DE92000989 
DE92000990 
DE92000991 

DE92000992 
DE92000993 
DE92000994 
DE92000995 
DE92000996 
DE92000998 
DE92001156 
DE92001158 
DE92001159 
DE92001315 
DE92001601 

DE92001603 
DE92001605 
DE92001608 
DE92001609 
DE92001610 
DE92001611 

DE92001612 

DE92001613 

DE92001614 
DE92001615 
DE92001616 
DE92001618 
DE92001620 

DE92001622 

DE92001623 

DE92001625 

DE92001626 
DE92001627 
DE92001629 
DE92001632 

DE92001633 

DE92001634 

DE92001638 
DE92001639 
DE92001640 
DE92001641 

DE92001645 

DE92001647 
DE92001648 
DE92001650 
DE92001651 

DE92001653 
DE92001654 
DE92001657 
DE92001663 
DES92001664 
DE92001665 
DE92001666 
DE92001668 
DE92001670 
DE92001672 
DE92001673 
DE92001675 
DE92001686 
DE92001688 
DE92001689 
DE92001691 
DE92001692 
DE92001700 
DE92001705 
DE92001706 
DE92001708 
DE92001709 
DE92001710 
DE92001711 
DE92001712 


Report No. 


SAND-91-1243C 
SAND-91-0889C 
DOE/BP/00631-2 
DOE/BP/00631-1 
DOE/BP/97812-1 
DOE/BP/18488—1 
DOE/BP/04143-2 
DOE/BP/03947-1 
DOE/BP/95906-2 
DOE/BP/07103-1 
SAND-91-1911C 
NREL/TP-257-4512 
NREL/TP-257-4507 
NREL/TP-257-4508 
INIS-SU-285(T.1) 
ANL/EAIS/TM-57 
ANL/FE-91/2 
MLM-3705 
SSCL-501 
LMF—130 
ORNL/Sub-86-57949 


DOE/EIA-0538(91/92-3) 


DOE/PC/90052-T2 
DOE/PC/88654—T2 
DOE/BP/01305-T1 
DOE/PC/90052-T1 
DOE/PC/88654—T1 
DOE/PC/89664-T1 
DOE/ER/53208-3 
SAND-91-2011C 
SAND-91-2216C 
SAND-91-0219C 
WHC-SA-1173 
WHC-SA-1145 
DOE/ER/25073-T1 
DOE/ER/61053-T1 
DOE/PC/90165-T2 
DOE/PC/90165—T3 
DOE/PC/88812-T9 
DOE/PC/89797-T4 
DOE/PC/88877-T9 
DOE/PC/90545-T2 
DOE/PC/89766-T4 
DOE/PC/79923-T8 
DUN-7342 
DUN-7545 
DOE/PC/89785-7 
DOE/PC/90294-3 
DOE/PC/89877-7 
DOE/PC/89784—8 
ANL/MCS-TM-155 
HW-11449 
HW-26376-Del. 
HW-69835-Del. 
DOE/PC/79879-T1 
SAND-90-2138 
CONF-9110168-4 
CONF-910938—4 
CONF-91 0862-5 
CONF-881244—11 
CONF-91 10236-1 
SREL-43 
IS-T-1507 
IS-T-1454 
EGG—10617-1130 
SAND-91-0242C 
FNAL/C—-91/247 
SAND-91-0153C 
FNAL/C-91/250-E 
FNAL/C-91/249-E 
FNAL/C—91/248-E 
FNAL/C—91/235-E 
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Order No. 


DE92001714 
DE92001715 
DES2001716 
DE92001717 
DE92001718 
DE92001719 
DE92001720 
DE92001721 
DE92001724 
DE92001725 
DE92001727 
DE92001730 
DE92001734 
DE92001743 
DE92001744 
DE92001749 
DE92001750 
DE92001751 
DE92001757 
DE92001758 
DE92001759 
DE92001760 
DE92001761 
DE92001762 
DE92001763 
DE92001765 
DE92001766 
DE92001767 
DE92001768 
DE92001769 
DE92001771 
DE92001772 
DE92001773 
DE92001775 
DE92001776 
DE92001777 
DE92001778 
DE92001779 
DE92001780 
DE92001781 
DE92001782 
DE92001783 
DE92001784 
DE92001785 
DE92001786 
DE92001787 
DE92001788 
DE92001792 
DE92001794 
DE92001795 
DE92001796 
DE92001797 
DE92001801 
DE92001803 
DE92001812 
DE92001813 
DE92001815 
DE92001816 
DE92001817 
DE92001818 
DE92001820 
DE92001821 
DE92001822 
DE92001823 
DE92001824 
DE92001828 
DE92001829 
DE92001830 
DE92001831 
DE92001832 
DE92001833 
DE92001834 


Report No. 


NISTIR—4691 
SAND-—-91-2013C 
SAND-91-1773C 
SAND-91-1986C 
DOE/ER/53296—-1 
SAND-91-2132C 
WHC-SA-1297 
WHC-SP-0434-11 
BNL-45721 
BNL-45722 
WHC-SA-1250-Rev.1 
HW-60594 
HW-34847-Pt.11 
DOE/CE/40908-T1 
DOE/CE/40908-2 
ARH-30 

ARH-723 
ARH-1503-Del. 
HW-34847-Pt.8 
HW-34847-Pt.9 
PNL-—7008-Vol.2 
PNL-—7008-Vol.1 
PNL-7008-Vol.3 
IS—5058 

IS-M-671 
DOE/NV/10384—69 
IS-T—1503 
DOE/EIA-0436(91) 
DOE/EIA-0376(89) 
DOE/EIA-0380(91/10) 
BNL—46696 
BNL-46672 
BNL-46671 
BNL-45983 
BNL—-46629 
DOE/ER/53280-T2 
BNL-46638 
BNL—46644 
BNL—46643 
BNL—46642 
BNL-46641 
BNL-—46640 
BNL-46702 
ES/ER/TM-18 
DOE/EA-0477 
DOE/EA-0503 
DOE/EA-—0354 
PNL-7831 
UCRL-ID—108066 
UCRL-52000-91-5/6 
BNL-52298 
UCRL-50027-90 
DOE/CE/15440-T4 
DOE/ER/51124-T3 
DOE/SR/18049-3 
DOE/ER/14071-—2 
DOE/ER/13989-3 
DOE/ER/13776—4 
DOE/ER/45130-6 
UCRL-JC—103703 
UCRL-JC—108350 
UCRL-JC—107875 
UCRL-JC—108101 
DOE/NV/10845—11 
DOE/ER/01338—4 
FMPC-2241 
WHC-MR-0220 
PPPL-CFP-2477 
PPPL-CFP-2476 
PPPL-CFP-—2475 
PPPL-CFP-—2474 
PPPL-CFP-2472 


Order No. 


DE92001835 
DE92001836 
DE92001837 
DE92001838 
DE92001840 
DE92001841 
DE92001845 
DE92001846 
DE92001847 
DE92001849 
DE92001851 
DE92001852 
DE92001855 
DE92001856 
DE92001857 
DE92001858 
DE92001859 
DE92001861 
DE92001875 
DE92001881 
DE92001882 
DE92001884 
DE92001886 
DE92001887 
DE92001888 
DE92001889 
DE92001890 
DE92001891 
DE92001892 
DE92001893 
DE92001894 
DE92001895 
DE92001897 
DE92001898 
DE92001899 
DE92001901 
DE92001903 
DE92001904 
DE92001905 
DE92001906 
DE92001907 
DE92001908 
DE92001909 
DE92001910 
DE92001911 
DE92001913 
DE92001915 
DE92001916 
DE92001917 
DE92001918 
DE92001919 
DE92001920 
DE92001921 
DE92001923 
DE92001926 
DE92001928 
DE92001930 
DE92001931 
DE92001932 
DE92001933 
DE92001934 
DE92001935 
DE92001936 
DE92001937 
DE92001938 
DE92001939 
DE92001940 
DE92001942 
DE92001943 
DE92001944 
DE92001948 
DE92001949 


Report No. 


PPPL-CFP-2471 
PPPL-CFP-2470 
PPPL-CFP-2469 
PPPL-CFP-2468 
BNL-46559 
K/GDP/SAR-9 
DP-397 
HW-19709 
HW-7-4675 
DOE/ET/10815—170 
PNL-7788 
PNL-7792 
SAND-90-1082 
SAND-91-1767 
DOE/ER/40615-1 
DOE/ER/13714—4 
DOE/ER/14059-1 
DOE/ER/13873-T1 
DOE/NV/10630—25 
ANL/CP-74447 
DOE/ER/60706—-1 
DOE/CE/15401-T13 
ANL-HEP-CP-91-82 
UCRL-ID-106454-91-2 
UCRL-JC—105397 
UCRL-JC—108245 
UCRL-JC—105399 
UCRL-JC—108281 
UCRL-CR-106554 
UCRL-JC—107258 
UCRL-JC—1 08045 
UCRL-JC—1 08326 
UCRL-JC—108310 
UCRL-JC—108196 
CONF-9001 160— 
ANLCP-73534 
ANL/CP-74525 
ANL-HEP-TR-91-84 
ANUCP-73385 
ANL/CP-74483 
ANL/CP-74460 
ANL/CP-74527 
ANL/CP-73509 
ANL/CP-73166 
ANL/CP-73286 
ANL/CP-73634 
ANL/CP-73364 
ANL/CP-74236 
ANL/CP-—73363 
ANL/CP-—74210 
ANL/CP-72842 
ANL/CP-74370 
ANL/CP-72967 
ANL/CP-73431 
ANL/CP-74428 
DOE/ER/53280-T3 
ANUEAIS/TM-55 
SSCL-505 
PPPL-2792 
PPPL-2791 
PPPL-2773 
PPPL-2790 
PPPL-2783 
PPPL-2793 
PPPL-2789 
PPPL-2795 
PPPL-2786 
ANL-HEP-CP-91-77 
DOE/ER/60257-T1 
DOE/NE/37967-T6 
FNAL/C-91/264-E 
FNAL/C-91/168-E 


Order No. 


DE92001950 
DE92001951 
DE92001954 
DE92001956 
DE92001961 
DE92001962 
DE92001964 
DE92001968 
DE92001969 
DE92001970 
DE92001971 
DE92001973 
DE92001974 
DE92001979 
DE92001980 
DE92001981 
DE92001983 
DE92001984 
DE92001987 
DE92001988 
DE92001990 
DE92001995 
DE92001996 
DE92001997 
DE92001999 
DE92002003 
DE92002005 
DE92002006 
DE92002008 
DE92002016 
DE92002017 
DE92002021 
DE92002025 
DE92002028 
DE92002029 
DE92002030 
DE92002031 
DE92002035 
DE92002036 
DE92002037 
DE92002039 
DE92002040 
DE92002042 
DE92002046 
DE92002047 
DE92002051 
DE92002052 
DE92002053 
DE92002056 
DE92002058 
DE92002059 
DE92002061 
DE92002062 
DE92002063 
DE92002064 
DE92002065 
DE92002066 
DE92002067 
DE92002068 
DE92002069 
DE92002070 
DE92002071 
DE92002072 
DE92002073 
DE92002074 
DE92002076 
DE92002078 
DE92002079 
DE92002080 
DE92002081 
DE92002082 
DE92002083 


Report No. 


DOE/ER/60533~4 
DOEB/ER/53205-5 
CONF-9110201—Absts. 
PNL-7757-HEDR 
DOE/PC/89786-T2 
DOE/PC/89786-T3 
DOE/CE/26601-T1 
CONF-9110122-12 
CONF-9109104—1 
CONF-9110244—1 
CONF-9110245—1 
CONF-9106275~4 
CONF-9105270-1 
ANUCP-73202 
ANUBC-72031 
ANUCP-72944 
DOE/ER/45231-5 
DOE/ER/13996-2 
DOE/ER/13404-6 
DOE/ER/13501-3 
DOE/PC/79923-T9 
CONF-8910223-2 
DOE/ER/61071-1 
DOE/ER/13736-T2 
DOE/EIA-0216(90) 
DOE/EIA-0535(90) 
SAND-91-1246C 
SAND-91-0462C 
SAND-91-2036C 
SLAC/AP-91 
SLAC/AP-90 
Y/TS-776 
Y/ER/SUB-90-99927/2 
SLAC/AP-89 
SLAC/AP-86 
MLM-3710(OP) 
MLM-3706(OP) 
MLM-3699(OP) 
MLM-3698(OP) 
CONF-910981-29 
UCRL-JC-108054 
K/CSD/TM-96 
LA-11868-MS 
WHC-EP-0404-Rev.1 
WHC-MR-0264 
CONF-9111111-2 
CONF-900466-103 
CONF-9111111—1 
CONF-9110248-1 
USGS-OFR-91-341 
BM-RI-9281 
CONF-910869-18 
PNL-7818-HEDR 
BNL-46699 
BNL-46615 
BNL-46697 
BNL-46688 
BNL-46700 
BNL-46695 
BNL-46647 
BNL-46648 
BNL-46649 
BNL-46650 
BNL-46652 
BNL-46654 
BNL-46743 
DOE/ER/52110-T4 
BNL-45720 
BNL-46689 
SLAC-PUB-5622 
KCP-613-4421 
KCP-613-4420 
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DE92002084 





Order No. 


DE92002084 
DE92002085 
DE92002086 
DE92002087 
DE92002088 
DE92002089 
DE92002091 
DE92002093 
DE92002094 
DE92002095 
DE92002096 
DE92002097 
DE92002098 
DE92002100 
DE92002105 
DE92002106 
DE92002108 
DE92002110 
DE92002111 

DE92002112 
DE92002113 
DE92002114 
DE92002117 
DE92002118 
DE92002119 
DE92002120 
DE92002121 

DE92002127 
DE92002129 
DE92002130 
DE92002135 
DE92002136 
DE92002137 
DE92002139 
DE92002145 
DE92002146 
DE92002148 
DE92002149 
DE92002152 
DE92002153 
DE92002154 
DE92002156 
DE92002157 
DE92002159 
DE92002160 
DE92002161 

DE92002162 
DE92002163 
DE92002164 
DE92002165 
DE92002166 
DE92002168 
DE92002170 
DE92002171 

DE92002173 
DE92002174 
DE92002176 


DE92002177 
DE92002179 
DE92002180 
DE92002181 
DE92002182 
DE92002183 
DE92002184 
DE92002186 
DE92002187 
DE92002189 
DE92002191 
DE92002193 
DE92002198 
DE92002200 


Report No. 


KCP-—613-4398 
LA-—12194-PR 
BNL-—46681 
BNL-46637 
BNL-46591 
BNL-—46715 
BNL-46738 
BNL—46724 
BNL-46653 
BNL-45984 
BNL-46694 
LBL-31073 
SAND—-91-1835C 
DOE/EIA—M047 
WHC-EP-0423 
WHC-EP-0418 
WHC-SA-1228 
WHC-EP-—0496 
WHC-SA-1304 
WHC-SA-0980 
WHC-SA-1290 
WHC-SA-1215 
UCRL-ID—108380 
UCRL-ID—105644 
UCRL-ID—108573 
UCRL-ID—108383 
UCRL-ID—108242 
DOE/PC/88929-T10 
LA-12202-T 
DOE/PC/90307-3 
PNL-SA-—16358-Rev.1 
PNL-SA-20018 
PNL-SA-—19670 
PNL-SA-20040 
PNL-SA—19207 
PNL-SA-19088 
DOE/EIA-0226(91/10) 
PNL-SA-—18988 
PNL-SA-—16353-Rev.1 
PNL-SA-—19633 
PNL-SA-18756 
LBL-30690 
PNL-SA-20013 
UCRL-JC—1 08662 
UCRL—108170 
UCRL-JC—106783 
UCRL-JC—107255 
UCRL-JC—107742 
UCRL-JC—108035 
UCRL-JC—108485 
UCRL-JC—107261 
UCRL-JC—108579 
UCRL-JC—108454 
UCRL-JC—108494 
UCRL-JC—106107-Rev.1 
UCRL-JC—108237 
UCRL-JC—107749- 
Extd.Abst.Rev.1 
UCRL-JC—107200 
UCRL-CR-107024 
UCRL-JC—108019 
UCRL-JC—107867 
UCRL-JC—107391 
UCRL-JC—107204 
UCRL-JC—108477 
UCRL-JC—108495 
WHC-EP-0426-Rev.1 
DOE/EIA-0538(91/92-4) 
UCRL-JC—108125 
UCRL-JC—108384 
WR-B-91-6 
DOE/NE-0103T 


Order No. 


DE92002201 
DE92002202 
DE92002205 
DE92002210 
DE92002211 
DE92002212 
DE92002214 
DE92002218 
DE92002220 
DE92002221 
DE92002222 
DE92002223 
DE92002231 

DE92002232 
DE92002236 
DE92002242 
DE92002243 
DE92002244 
DE92002245 
DE92002248 
DE92002250 
DE92002251 

DE92002253 
DE92002256 
DE92002260 
DE92002262 
DE92002263 
DE92002264 
DE92002265 
DE92002266 
DE92002271 

DE92002272 
DE92002274 
DE92002279 
DE92002280 
DE92002281 

DE92002283 
DE92002284 
DE92002285 
DE92002286 
DE92002292 
DE92002295 
DE92002298 
DE92002300 
DE92002302 
DE92002303 
DE92002304 
DE92002306 
DE92002307 
DE92002308 
DE92002319 
DE92002320 
DE92002321 

DE92002322 
DE92002323 
DE92002326 
DE92002328 
DE92002330 
DE92002331 
DE92002332 
DE92002333 
DE92002334 
DE92002343 
DE92002344 
DE92002345 
DE92002348 
DE92002355 
DE92002358 
DE92002360 
DE92002363 
DE92002364 
DE92002365 


Report No. 


DOE/NE-0102T 
DOE/NE-0101T 
DOE/EIA-0538(91/92-1) 
ANL/ESD/TM-20 
SAND-91-0862 
SAND-91-1277 
SAND-91-1838 
SAND-90-1821 
LA-12203-MS 
SLAC-PUB-5659 
SLAC-TN-91-11 
SLAC-TN-91-3 
LBL-30363 
WHC-SA-1166 
WHC-EP-0365-1 
PNL-SA-19444 
PNL-SA-19244 
PNL-SA-19827 
PNL-SA-19590 
DOE/EA-0513 
WHC-EP-0441 
WHC-EP-0442 
ORNUTM-11971 
WHC-EP-0491 
WHC-EP-01 82-39 
LBL-30628 
LBL-31203 
LBL-27941 
LBL-31275 
LBL-31186 
DOE/ET/51013-T243 
UCRL-ID-107966 
DOE/CE/15421-T11 
DOE/ER/40344-5 
DOE/ER/40560-2 
DOE/ER/75564-6 
DOE/ER/40194-5 
DOE/ER/45127-7 
DOE/ER/13515-7 
DOE/ER/00038-3424 
DOE/ER/60617-5 
CONF-9110258-1 
GA-A-20682 
WHC-EP-0446 
GA-A-20628 
GA-A-20606 
GA-A-20650 
LBL-30524 
LBL-30673 
LBL-28376 
CONF-910968-34 
CONF-910603-22 
CONF-9110117-7 
CONF-91 0968-37 
CONF-9111119+1 
CONF-9106235-6 
CONF-910864—4 
CONF-8808322- 
CONF-91 1256-2 
CONF-910938-7 
CONF-9111113-1 
ORNUTM-11915 
WHC-SA-1189 
WHC-SA-1187 
SAND-91-2172C 
SAND-91-1131C 
DOE/MC/24267-3006 
SAND-91-2309C 
SAND-91-1474C 
SAND-91-2164C 
LA-UR-91-3217 
LA-UR-91-3253 


Order No. 


DE92002366 
DE92002370 
DE92002373 
DES2002374 
DE92002375 
DE92002378 
DE92002380 
DE92002381 

DE92002382 
DE92002383 
DE92002384 
DE92002385 
DE92002386 
DE92002388 
DE92002389 
DE92002390 
DE92002391 

DE92002392 
DE92002394 
DE92002397 
DE92002405 
DE92002407 
DE92002408 
DE92002409 
DE92002410 
DE92002411 

DE92002412 
DE92002413 
DE92002418 
DE92002420 
DE92002422 
DE92002423 
DE92002424 
DE92002426 
DE92002427 
DE92002428 
DE92002429 
DE92002430 
DE92002434 
DE92002436 
DE92002439 
DE92002440 
DE92002442 
DE92002446 
DE92002448 
DE92002449 
DE92002450 
DE92002452 
DE92002453 
DE92002455 
DE92002458 
DE92002459 
DE92002460 
DE92002461 

DE92002464 
DE92002466 
DE92002467 
DE92002469 
DE92002471 
DE92002473 
DE92002474 
DE92002475 
DE92002476 
DE92002477 
DE92002479 
DE92002481 
DE92002484 
DE92002512 
DE92002513 
DE92002518 
DE92002519 
DE92002522 


Report No. 


LA-UR-91-3201 
LA-UR-91-3316 
LA-UR-91-3296 
LA-UR-91-3295 
LA-UR-91-3293 
ORNL/TM-11713 
ORNL/FEDC-91/1 
DOE/ER/40418—4 
ORNL/TM—11938 
ORNL/ATD-59 
CONF-9102129—Absts. 
ORNL-6682 
ORNL/TM—11625-Rev.2 
ORNL/Sub-89-SD350/1 
ORNL/TM—11869 
ORNL-6658/R8 
ORNL/TM—11828 
ORNL/TM—11914 
ORNL/Sub—86-SA566/V 
ORNL/TM—-11859 
DOE/ER/40353-6 
DOE/ER/13821-5 
DOE/ER/40145-6 
DOE/ER/40374—42 
DOE/ER/40374—43 
DOE/ER/40374—44 
LA-UR-91-3170 
LA-UR-91-3169 
LA-UR-91-3184 
LA-UR-—91-3175 
LA-UR-91-3171 
DOE/ER/40374—45 
DOE/ER/40309-14 
DOE/ER/13848—4 
DOE/ER/03948-23 
DOE/ER/13613-31 
DOE/ER/40374—46 
DOE/ER/40374—47 
DOE/ER/40374-51 
ORNL/ER-55 
LA-UR-91-3241 
LA-UR-91-3239 
LA-UR-91-3164 
LA-UR-91-3160 
LA-UR-91-3141 
LA-UR-91-3140 
LA-UR-91-3139 
LA-UR-91-3224 
LA-UR-91-3266 
LA-UR-—91-3223 
LA-UR--91-3238 
LA-UR-91-3353 
LA-UR-91-3237 
LA-UR-91-3345 
LA-UR-91-3342 
LA-UR-91-3340 
LA-UR-91-3330 
LA-UR-91-3323 
DOE/ER/40146-3 
DOE/ER/13065—678 
DOE/ER/60539-10 
DOE/ER/60539-8 
DOE/ER/60674—4 
RFP—4512 
GA-A-20653 
DOE/WIPP-91-032 
DOE/EIA-0538(91/92-5) 
LA-UR-91-3116 
LA-UR-91-3111 
LA-UR-91-3463 
LA-UR-91-3461 
LA-UR-91-3453 





690 


ERA Vol. 17, No. 1 








Order No. 


DE92002524 
DE92002526 
DE92002527 
DE92002530 
DE92002532 
DE92002536 
DE92002537 
DE92002539 
DE92002540 
DE92002542 
DE92002543 
DE92002544 
DE92002545 
DE92002546 
DE92002554 
DE92002573 
DE92002574 
DE92002577 
DE92002590 
DE92002591 
DE92002592 
DE92002594 
DE92002598 
DE92002600 
DE92002601 
DE92002603 
DE92002604 
DE92002605 
DE92002609 
DE92002611 
DE92002612 
DE92002617 
DE92002624 
DE92002625 
DE92002626 
DE92002630 
DE92002631 
DE92002632 
DE92002634 
DE92002635 
DE92002638 
DE92002639 
DE92002640 
DE92002643 
DE92002644 
DE92002647 
DE92002651 
DE92002662 
DE92002663 
DE92002664 
DE92002669 
DE92002671 
DE92002672 
DE92002673 
DE92002674 
DE92002675 
DE92002689 
DE92002693 
DE92002694 
DE92002695 
DE92002699 
DE92002702 
DE92002704 
DE92002706 
DE92002711 
DE92002713 
DE92002716 
DE92002721 
DE92002722 
DE92002725 
DE92002761 
DE92002768 


Report No. 


LA-UR-91-3437 
LA-UR-91-3418 
LA-UR-91-3417 
LA-UR-91-3400 
Y/CM-0268 
DOE/ER/13829-6 
DOE/ER/12101-2 
DOE/ER/01067-T9 
DOE/ER/13752-T1 
LA-UR-91-3386 
LA-UR-91-3380 
LA-UR-91-3378 
LA-UR-91-3377 
LA-UR-91-3374 
LA-12210-T 
DOE/ER/60581-T3 
DOE/ER/60912-1 
DOB/ER/61159-1 
DOE/ER/401 25-27 
DOE/ER/40125-28 
DOE/ER/40125-29 
DOE/ER/40125-31 
SAND-91-7011 
LA-12204-MS 
LA-12199-MS 
LA-12078-MS 
LA-12094-MS 
LA-11917-MS 
DOE/ER/40143-8 
DOE/ER/40374-59 
DOE/ER/40374-57 
DOE/ER/05096-48 
UW-CPTC-91-14 
UW-CPTC-91-16 
ORNURE-24-No.1 
UCRL-ID-107967 
ANUEAIS/TM-56 
SAND-88-0942 
SAND-91-1806 
DOE/ER/40273-T1 
UCRL-JC—108284 
UCRL-JC—108463 
UCRL-JC—-105845 
UCRL-JC—105893 
UCRL-CR-107484 
FNAL/C-91/277 
WHC-SA-1256 
KCP-613-4475 
KCP-613-4474 
UCRL-JC-108143 
FNAL/C-91/184 
FNAL/C-91/270 
DOE/ER/13752-T2 
DOE/ER/13752-T3 
FNAL/C-91/273 
FNAL/C-91/268-E 
CONF-91 1079-3 
1S-M-675 
PNL-7821 
IS-T-1583 
PNL-SA-20037 
PNL-SA-19918 
CONF-91 10274—1-Dratt 
CONF-91 1106-6 
DOE/EIA-0095(90) 
DOE/EIA-0035(91/10) 
DOE/ID/12481-3 
PNL-SA-20071 
DOE/ER/60522-5 
CMU-HEP-91-19 
DOE/ER/25009-T7 
CMU-HEP-91-11 


Order No. 


DE92002769 
DE92002770 
DE92002772 
DE92002773 
DE92002776 
DE92002777 
DE92002778 
DE92002780 
DE92002781 
DE92002782 
DE92002783 
DE92002784 
DE92002786 
DE92002787 
DE92002817 
DE92002818 
DE92002826 
DE92002831 
DE92002832 
DE92002834 
DE92002835 
DE92002836 
DE92002840 
DE92002842 
DE92002843 
DE92002851 
DE92002852 
DE92002855 
DE92002857 
DE92002859 
DE92002860 
DE92002862 
DE92002870 
DE92002872 
DE92002890 
DE92002892 
DE92002900 
DE92002936 
DE92002937 
DE92002942 
DE92002968 
DE92002969 
DE92002970 
DE92002997 
DE92003005 
DE92003047 
DE92003063 
DE92601593 
DE92601608 
DE92601616 
DE92601620 
DE92601621 
DES2601622 
DE92601623 
DE92601624 
DE92601625 
DE92601626 
DE92601627 
DE92601628 
DE92601629 
DE92601632 
DE92601746 
DE92601750 
DE92601751 
DE92601791 
DE92601814 
DE92601833 
DE92601834 
DE92601839 
DE92601840 
DE92601854 
DE92601870 


Report No. 


CMU-HEP-91-10 
CMU-HEP-91-20 
RFP-ADD-0014 
RFP-ADD-0013 
DOE/ER/403 15-186 
DOE/ER/40315-185 
DOE/ER/403 15-188 
DOE/ET/53088—499 
DOE/EV/70200-T3 
DOE/ER/53199-T2 
DOE/ER/52123-T1 
DOE/ER/54109-T2 
DOE/ER/60633-T2 
DOE/ET/51013-T244 
DOE/SF/16306-30 
DOE/ER/20021—1 
DOE/ER/70102-T2 
DOE/ER-0508T 
SSCL-540 

SSCL-502 

PPPL-2764 

PNL-7829 
ORNL/TM—-11204 
HW-64857-RD 
HW-19985 

SSCL-489 

SSCL-492 

SSCL-457 

GA-A-20691 

GA-A-20688 
GA-A-20623 

HW-7-1782 

HW-23781 

HW-43598 
HW-3-1947-Del. 
HW-61839-Rev. 
HW-37110-Del. 
SAND-91-7006 
PNL-7803 
UCRL-ID-103738 
WHC-EP-0465-Vol.3-Pt.C 
WHC-EP-0465-Vol.2-Pt.B 
WHC-EP—0465-Vol.2-Pt.A 
SSCL-Preprint-3 
WHC-EP-0465-Vol.3-Pt.A 
DOE/EH-0198P 
UCRL-JC—103163 
NORDITA-91/23-S(prepr.) 
NBI-HE-91-17 
IFT-P-01/91 
NBI-HE-91-09 
NBI-HE-91-10 
NBI-HE-91-11 
NBI-HE-91-13 
NBI-HE-91-16 
NBI-HE-91-26 
NORDITA-91/21-P(prepr.) 
NORDITA-91/22-P(prepr.) 
NORDITA-91/25-P(prepr.) 
RAL—91-036 
UNICAMP-IMECC-RT-—28/89 
CBPF-NF-021/90 
ECN-RX-90-096 
RAL-91-037 
NBI-HE-91-24 
AEA-FUS—101 
INPE-4943 

JET-R-91-02 
CTH-IEFT-PP-—1991-04 
INPE-5126 
INIS-mf-12971 
ECN-I-91-023 


Order No. 


DE92601872 
DE92601873 
DE92601882 
DE92602162 
DE92602191 
DE92602210 
DE92602215 
DE92602216 
DE92602217 
DE92602218 
DE92602277 
DE92602284 
DE92602296 
DE92602343 
DE92602345 
DE92602349 
DE92602394 
DE92602395 
DE92602401 
DE92602416 
DE92602430 
DE92602431 
DE92602432 
DE92602433 
DE92602434 
DE92602435 
DE92602436 
DE92602437 
DE92602438 
DE92602443 
DE92602455 
DE92602488 
DE92602489 
DE92602490 
DE92602491 
DE92602492 
DE92602493 
DE92602494 
DE92602495 
DE92602496 
DE92602497 
DE92602498 
DE92602499 
DE92602500 
DE92602501 
DE92602502 
DE92602503 
DE92602504 
DE92602505 
DE92602506 
DE92602507 
DE92602508 
DE92602543 
DE92602544 
DE92602546 
DE92602547 
DE92602548 
DE92602549 
DE92602550 
DE92602588 
DE92602663 
DE92602689 
DE92602690 
DE92602699 
DE92602704 
DE92602708 
DE92602709 
DE92602717 
DE92602719 
DE92602726 
DE92602752 
DE92602753 


Report No. 


ECN-RX-90-092 
ECN-RX-—90-095 
RAL-—91-040 
NORDITA-91/19-P(prepr.) 
NBI-HE-91-25 
IHEP-OTF-—89-214 
JINR-E-2-90-291 
NBI-HE-91-12 
RAL-91-039 
RAL—91-044 
OUP-91-16 
INIS-mf—12972 
INDC(CPR)—021/L 
INDC(CCP}-332/L 
INDC(CCP)-335/L 
INDC(NDS)}-247/L 
BARC—1531 
ECN-}+91-004 
KFT-88-48 
INIS-mf-—12973 
ECN-}90-048 
INIS-BR-2726 
INIS-BR-2729 
INIS-BR-2730 
INIS-BR-2732 
INIS-BR-2758 
INIS-BR-2770 
INIS-BR-2771 
INIS-BR-2772 
INIS-mf—12976 
INIS-mf—12977 
BARC—1539 
BARC—1542 
CIEMAT-663 
INIS-BR-2735 
INIS-BR-2736 
INIS-BR-2737 
INIS-BR-2738 
INIS-BR-2739 
INIS-BR-—2740 
INIS-BR-2741 
INIS-BR-—2742 
INIS-BR-2743 
INIS-BR-2744 
INIS-BR-2745 
INIS-BR-—2747 
INIS-BR-—2750 
INIS-BR-—2751 
INIS-BR-—2752 
INIS-BR-2753 
INIS-BR-2755 
INIS-BR-2756 
IAEA-AL—043 
INIS-BR—2746 
INIS-BR-—2724 
INIS-BR-2725 
INIS-BR-2728 
INIS-BR-—2749 
INIS-BR-—2757 
INIS-BR-—2754 
BARC—1545 
BARC—1530 
BARC—1535 
ECN-RX-91-008 
INIS-BR-—2784 
ECN-RX-91-010 
INIS-mf—12975 
INIS-mf—12979 
OA-Trans—4148 
BARC—1544 
ECN-}-91-003 
ECN-+94-005 
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DE92602754 





Order No. 


DE92602754 
DE92602755 
DE92602756 
DE92602757 
DE92602759 
DE92602760 
DE92602789 
DE92602825 
DE92602834 
DE92602835 
DE92602840 
DE92602841 


DE92602842 


DE92602843 
DE92602850 
DE92602851 
DE92602852 
DE92602853 
DE92602854 
DE92602855 
DE92602856 
DE92602857 
DE92602858 
DE92602859 
DE92602860 
DE92602861 


DE92602862 
DE92602865 
DE92602866 
DE92602867 
DE92602892 
DE92602914 
DE92602918 
DE92602926 
DE92602927 
DE92602931 

DE92602932 
DE92602933 
DE92602934 
DE92602943 
DE92602966 
DES2602967 
DE92602981 

DE92602993 
DE92603022 
DE92603023 
DE92603024 
DE92603025 
DE92603026 
DE92603095 
DE92603178 
DE926031 86 
DE92603211 

DE92603226 
DE92603256 
DE92603257 
DE92603259 
DE92603277 
DE92603285 
DE92603311 
DE92603312 
DE92603317 
DE92603321 
DE92603345 
DE92603373 
DE92603394 
DE92603434 
DE92603457 
DE92603462 


Report No. 


ECN-I91-009 
ECN-I-91-010 
ECN-I-91-011 
ECN-I-91-020 
ECN-I-91-025 
ECN-}-91-031 
INIS-BR-2727 
UFPE-DEN-M-38/87 
INIS-BR-2768 
INIS-BR-2769 
INIS-BR-2731 
NUCLEBRAS-CDTN-DERL- 
PD-038/82 
NUCLEBRAS-EBHO-PM- 
NT—05/82 
UFPE-DEN-M-35/85 
INIS-BR-2773 
INIS-BR-2776 
INIS-BR-2777 
INIS-BR-2778 
INIS-BR-2779 
INIS-BR-2780 
INIS-BR-2785 
INIS-BR-2786 
INIS-BR-2787 
INIS-BR-2788 
INIS-BR-2789 
NUCLEBRAS-DENL-EM-RT— 
02/83 
NUCLEBRAS-04/79 
LUTVDG-TVVR-1010-S 
RIVM-248701007 
RIVM—248701009 
RIVM-243504002 
INIS-BR-2766 
INIS-BR-2762 
CENA-BI-001/72 
INIS-BR-2781 
INIS-BR-2759 
INIS-BR-—2792 
INIS-BR-2793 
INIS-BR-2794 
INIS-BR-2761 
INIS-BR-2767 
INIS-BR-2774 
AERE-M-3806 
WHO-SC—25/WP/4 
INIS-BR-2764 
INIS-BR-2765 
INIS-BR-2782 
INIS-BR-2790 
INIS-BR-2791 
INIS-BR-2763 
UFPE-DEN-M-34/86 
INIS-mf—12978 
INIS-BR-2775 
RAL-91-046 
BARC—1543 
ZJE-284 
ECN-RX-91-015 
ECN-RX-91-025 
IAEA-TECDOC-599 
ECN-I-91-008 
ECN-I-91-012 
HIDROESB-181-21 
ZJE-286 
IWGGCR-26 
ECN-RX-91-026 
ECN-I-91-026 
INIS-mf—12974 
IFUSP-P-880 
UFPE-DEN-M-32/85 


Order No. 


DE92603482 
DE92603483 
DE92603489 
DE92603512 
DE92603561 
DE92603565 
DE92603566 
DE92603568 


DE92603573 
DE92603574 
DE92603575 
DE92603577 
DE92603582 
DE92603583 
DE92603584 
DE92603585 
DE92603586 
DE92603587 
DE92603588 
DE92603589 
DE92603590 
DE92603591 

DE92603592 
DE92603593 
DE92603594 
DE92603595 
DE92603596 
DE92603597 
DE92603598 
DE92603599 
DE92603600 
DE92603601 

DE92603602 
DE92603603 

DE92603604 
DE92603605 
DE92603606 
DE92603607 
DE92603608 
DE92603609 
DE92603610 
DE92603611 

DE92603612 
DE92603613 
DE92603614 
DE92603615 
DE92603616 
DE92603617 
DE92603618 
DE92603619 
DE92603620 
DE92603621 

DE92603623 
DE92603624 
DE92603625 
DE92603626 
DE92603627 
DE92603628 
DE92603629 
DE92603630 
DE92603631 

DE92603632 
DE92603633 
DE92603634 
DE92603635 
DE92603636 
DE92603637 
DE92603638 
DE92603639 
DE92603647 
DE92603648 


Report No. 


AERE-R-13824 


BARC—1534 
IN!S-GB-363 


IAEA-TECDOC-610 
CNEN-DR-RA-01/91 


INIS-BR-2733 
CIEMAT-670 


NUCLEBRAS-ASAV-PM-NT— 


01/82 


IAEA-TECDOC-625 


INIS-GB-364 
INIS-mf-12970 


Risley-Trans—6046 


IC—90/102 
IC—90/267 
IC—90/321 
IC—90/322 
IC—90/333 
IC—90/355 
IC—90/357 
IC—90/434 
IC—90/474 
IC—90/475 
IC—91/119 
IC—91/16 
IC—91/175 
IC—91/192 
IC—91/198 
IC—91/199 
IC—91/200 
IC—91/202 
IC—91/218 
IC—91/219 
IC—91/228 
IC—91/230 
IC—91/231 
IC—91/235 
IC—91/239 
IC—91/24 
IC—91/26 
IC—91/3 
IC—91/33 
IC—91/4 
IC—91/40 
IC—91/41 
IC—91/56 
IC—91/6 
IC—91/61 
IC—91/73 
IC—91/88 
IC—91/92 
IC—91/94 
WIS-PH-91/02 
IC—90/346 
IC—90/412 
IC—91/162 
IC—91/169 
IC—91/210 
IC—91/214 
IC—91/215 
IC—91/31 
IC—91/65 
IC—91/93 
IC—91/96 
IC—91/97 
IFT-P-021/91 
UM-P-91/05 
UM-P-91/35 
UM-P-91/45 
WIS-PH-89/72 
IC—91/184 
IC—91/207 


Order No. 


DE92603650 
DE92603655 
DE92603656 
DE92603657 
DE92603658 
DES2603660 
DE92603661 

DE92603662 
DE92603663 
DE92603664 
DE92603665 
DE92603666 
DE92603667 
DE92603668 
DE92603670 
DE92603671 

DE92603672 
DE92603673 
DE92603674 
DE92603675 
DE92603676 
DE92603677 
DE92603678 
DE92603679 
DE92603680 
DE92603681 

DE92603682 
DE92603693 
DE92603694 
DE92603695 
DE92603696 
DE92603702 
DE92603703 
DE92603704 
DE92603705 
DE92603706 
DE92603724 
DE92603725 
DE92603727 
DE92603732 
DE92603733 
DE92603734 
DE92603735 
DE92603736 
DE92603737 
DE92603738 
DE92603739 
DE92603741 

DE92603742 
DE92603743 
DE92603744 
DE92603745 
DE92603746 
DE92603747 
DE92603748 
DE92603749 
DE92603750 
DE92603751 

DE92603752 
DE92603753 
DE92603754 
DE92603757 
DE92603806 
DE92603807 
DE92603808 
DE92603810 
DE92603836 
DE92603837 
DE92603838 
DE92603840 
DE92603841 
DE92603842 


Report No. 
IC—91/216 


CTA-IEAv-RP-013/91 


IC—90/382 
IC—91/117 
IC—91/118 
IC—91/28 
IC—91/44 
IC—91/48 
IC—91/49 
IC—91/50 
IC—91/52 
IC—91/59 
IC—91/62 
IC—91/68 
IC—91/80 
IC—91/86 
IC—91/90 
IFT-P-012/91 
IFT-P-023/91 
IFT-P—23/90 
IFUSP-P-887 
JINR-R-2-90-27 
JINR-R-2-S0-30 
UM-P-90/85 
WIS-PH-89/59 
WIS-PH-89/73 
WIS-PH-90/62 
IC—91/51 
INIS-BR-2811 
UM-P-90/108 
WIS-PH-90/56 
IC—90/436 
IC—91/185 
IC-91/67 
IC—91/85 
IC-91/91 
IC—91/180 
IC—91/183 
IPPCZ-302 
IC—90/272 
IC—-90/348 
IC—90/443 
IC—91/15 
IC—91/163 
IC—91/165 
IC—91/186 
IC—91/189 
IC—91/201 
IC—91/221 
IC—91/222 
IC—91/223 
IC—91/229 
IC—91/36 
IC—91/38 
IC—91/58 
IC—91/63 
IC—91/66 
IC—91/77 
IC—91/82 
IC—91/83 
IC—91/95 
ITEP—140-89 
IC—90/462 
IC—91/187 
IC—91/54 
IC—91/176 
INIS-mf—13007 
INIS-mf—13008 
UM-P-91/40 
IC—91/170 
INPE-4549 
IPPCZ-303 
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DE92715471 





Order No. 


DE92603843 
DE92603849 
DE92603855 
DE92603860 
DE92603865 
DE92603866 
DE92603867 
DE92603872 
DE92603908 
DE92603909 
DE92603913 
DE92603915 
DE92603916 
DE92603919 
DE92603934 
DE92603937 
DE92603938 
DE92603939 
DE92603940 
DE92603995 
DE92604006 
DE92604007 
DE92604008 
DE92604009 
DE92604010 
DE92604011 

DE92604012 
DE92604020 
DE92604021 

DE92604029 
DE92604030 
DE92604033 
DE92604034 
DE92604035 
DE92604036 
DE92604037 
DE92604038 
DE92604046 
DE92604047 
DE92604048 
DE92604049 
DE92604051 

DE92604052 
DE92604053 
DE92604054 
DE92604058 
DE92604066 
DE92604069 
DE92604070 
DE92604072 
DE92604073 
DE92604074 
DE92604082 
DE92604083 
DE92604084 
DE92604085 
DE92604095 
DE92604096 
DE92604100 
DE92604101 

DE92604105 
DE92604106 
DE92604111 
DE92604170 
DE92604171 
DE92604172 
DE92604179 
DE92604180 
DE92604189 
DE92604190 
DE92604191 
DE92604192 


Report No. 


KFTI-89-62 
IPPCZ-299 
IC—91/171 
IC—91/232 
IC—91/233 
IC—91/69 
IPPCZ-300 
INIS-mf-13011 
INIS-mf-13010 
INIS-mf—13012 
INPE-4548 
INPE-4450 
IPPCZ-301 
INPE-4789 
IC—91/150 
NORDITA-91/45-A(prepr.) 
NORDITA-91/49-AN(prepr.) 
NORDITA-91/50-A(prepr.) 
NORDITA-91/51-A(prepr.) 
IFT-P-016/91 
IC—91/168 
IC—91/181 
IC—91/188 
IC—91/78 
IC-91/79 
IC—91/81 
JINR-E-14-90-279 
RAL-91-051 
UM-P-91/08 
IC—91/164 
RAL-91-049 
IC—91/20 
IC—91/213 
IC—91/89 
UM-P-90/112 
UM-P-91/43 
WIS-PH-90/18 
IC—91/104 
IC—91/196 
IC—91/208 
IFT-P—017/91 
UM-P-91/1 
UM-P-91/3 
WIS-PH-90/43 
WIS-PH-90/60 
UM-P-91/04 
IFT-P-020/91 
IC—91/193 
IC—91/39 
JINR-E-4-90-210 
UM-P-91/42 
WIS-PH-89/83 
IC—-91/173 
IC—91/71 
IFUSP-P-869 
INDC(CCP)-336/L 
UM-P-90/69 
UM-P-91/41 
IC—91/101 
IC—91/70 
INIS-GB-366 
JINR-R-1-90-202 
JINR-R-6-90-228 
INIS-BR-2828 
INIS-BR-2829 
NRCN-599 
INIS-BR-2827 
INP—1472/C 
IC—91/211 
IC—91/35 
INIS-BR-2821 
INIS-BR-2822 


Order No. 


DE92604193 
DE92604194 
DE92604195 
DE92604560 
DE92604578 
DE92604583 
DE92604584 
DE92604586 
DE92604588 
DE92604589 
DE92604616 
DE92604649 
DE92604650 
DE92604746 
DE92604815 
DE92604821 

DE92604822 
DE92604823 
DE92604835 
DE92604860 
DE92604866 
DE92604897 
DE92604898 
DE92604899 
DE92604943 
DE92604945 
DE92604951 

DE92604952 
DE92604953 
DE92605001 

DE92605042 
DE92605053 
DE92605056 
DE92605057 
DE92605122 
DE92605123 
DE92605129 
DE92605130 
DE92605131 

DE92605132 
DE92605183 
DE92605187 
DE92605193 
DE92605198 
DE92605287 
DE92605288 
DE92605308 
DE92605363 
DE92605364 
DE92605365 
DE92605366 
DE92605367 
DE92605397 
DE92605400 
DE92605401 

DE92605402 
DE92605403 
DE92605440 
DE92605448 
DE92605449 
DE92605450 
DE92605468 
DE92605481 

DE92605484 
DE92605542 
DE92605543 
DE92605613 
DE92605615 
DE92605628 
DE92605629 
DE92605635 
DE92605636 


Report No. 


INIS-BR-—2823 
INIS-BR-—2824 
INIS-BR—2826 
INIS-mf—13009 
INIS-GB-—360 
NRCN-565 
NRCN-606 
INIS-BR-—2817 
KFTI-89-50 
NRCN-545 
AECS-PH/FRSR-45 
INIS-BR-2831 
INIS-mf—13013 
INIS-BR-—2830 
NRCN-604 
KU-HCOE-FL2-R-91-09 
KU-HCOE-FL2-R-91-11 
NRCN-589 
UM-P-91/48 
INIS-mf—13000 
INIS-mf—13003 
INP—1462/AP 
INP—1469/AP 
INT-—214/| 
NEB-91/3 
RIVM-248476002 
IC—90/396 

IC—90/45 

IC—91/64 
INIS-BR-—2837 
AECS-PR/FRSR-44 
CLOR-118/D 
AECS-A/LE-1 
INIS-mf—13001 
INIS-BR—2796 
INIS-BR-—2838 
INIS-BR-2833 
INIS-BR-2834 
INIS-mf—12999 
INIS-mf—13002 
INIS-GB—359 
INP—1461/PR 
INIS-mf—13004 
NRCN-602 
INIS-BR-—2835 
INIS-BR—2836 
JINR—16-90-265 
CTA-IEAv-NT—005/91 
INIS-BR-—2812 
INIS-BR-2815 
INIS-BR—2816 
INIS-BR-2818 
INIS-GB—367 
INIS-GB-365 
KFT-89-52 
JINR-9-90-289 
RAL-91-052 
ZJE-285 
IAEA-TECDOC-612 
IAEA-TECDOC-615 
IAEA-WCRT-SRA~1 
TK-—16-226-nr.9 
INIS-BR-2814 
IWGFPT-36 
INIS-BR-2813 
IWGFR-79 
INP-—1364/PL 
WIS-PH-89/52 
IFVE-OEF—-91-10 
IFVE-ORI-90-69 
INP—1473/AP 
INP—1486/Ch 


Order No. 


DE92605637 
DE92605638 
DE92605680 
DES2605695 
DE92605707 
DE92605710 
DE92605711 

DE92605714 
DE92605715 
DE92605716 
DE92605717 
DE92605720 
DE92605726 
DE92605728 
DE92605738 
DE92605739 
DE92605740 
DE92605741 

DE92605744 
DE92715269 
DE92715271 

DE92715272 
DE92715276 
DE92715277 
DE92715303 
DE92715306 
DE92715308 
DE92715310 
DE92715313 
DE92715316 
DE92715318 
DE92715321 

DE92715326 
DE92715328 
DE92715330 
DE92715332 
DE92715348 
DE92715350 
DE92715353 
DE92715355 
DE92715357 
DE92715359 
DE92715362 
DE92715389 
DE92715391 

DE92715394 
DE92715396 
DE92715399 
DE92715406 
DE92715408 
DE92715410 
DE92715414 
DE92715417 
DE92715419 
DE92715424 
DE92715426 
DE92715429 
DE92715433 
DE92715439 
DE92715444 
DE92715446 
DE92715449 
DE92715452 
DE92715454 
DE92715457 
DE92715459 
DE92715461 
DE92715463 
DE92715465 
DE92715467 
DE92715469 
DE92715471 


Report No. 


INP-1490/E 
INT-216/E 
NSS-G—108 
AECS-A/SS-23 
INIS-XN-348 
INIS-XN-—347 
INIS-XN—349 
INIS-XN-346 
IAEA-INFCIRC-—393 
IAEA-INFCIRC-—394 
INIS-XN—345 
IAEA-TECDOC-626 
CTA-IEAv-RP—045/87 
NRCN-592 
IAEA-INFCIRC—2(Rev.40) 
IAEA-TECDOC-617 
INIS-GB-361 
INIS-mf-—12982 
UJV-9387-V 
NEI-DK-569 
NEI-DK-640 
BHR-62 
NEI-DK-647 
NEI-DK-648 
NEI-DK-650 
NEI-DK-651 
RISO-M-2922 
RISO-M-2935 
RISO-M-2940 
RISO-M-2942 
NEI-DK-652 
NEI-DK-653 
NEI-DK-654 
NEI-DK-655 
NEI-DK-656 
NEI-DK-657 
NEI-DK-658 
NEI-DK-659 
NEI-DK-660 
NEI-DK-661 
NEI-DK-662 
NEI-DK-663 
NEI-DK-664 
NEI-DK-665 
NEI-DK-666 
NEI-DK-667 
NEI-DK-668 
NEI-DK-669 
NEI-DK-670 
NEI-DK-671 
NEI-DK-672 
NEI-DK-673 
NEI-DK-674 
NEI-DK-675 
DTH-LV-MEDD-218 
DTH-LET-RE-91-4 
DTH-LET-RE-91-3 
NEI-DK-676 
KTM/E-C—24 
KTMWE-B-78 
KTM/E-D—195 
KTM/E-D—196 
TKK-T/SAL-B13 
TKK-T/SAL—A20 
TKK-T/SAL-A31 
TKK-KO/ET—22 
TKK-KO/ET—25 
TKK-KO/ET—26 
TKK-KO/ET-—34 
TKK-KO/ET-36 
TKK-KO/ET-39 
TKK-KO/ET—42 
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DE92715474 





Order No. 


DE92715474 
DE92715476 
DE92715478 
DE92715480 
DE92715483 
DE92715485 
DE92715487 
DE92715489 
DE92715491 

DE92715494 
DE92715496 
DE92715498 
DE92715500 
DE92715503 
DE92715505 
DE92715508 
DE92715510 
DE92715516 
DE92715519 
DE92715521 

DE92715523 
DE92715525 
DE92715527 
DE92715573 
DE92715576 
DE92715578 
DE92715582 
DE92715584 
DE92715586 
DE92715790 
DE92715793 

DE92715795 

DE92715798 
DE92715800 

DE92715802 

DE92715804 

DE92715806 
DE92715808 
DE92715811 
DE92715812 

DE92715815 

DE92715817 
DE92715821 

DE92715823 

DE92715825 
DE92715827 
DE92715829 
DE92715831 

DE92715833 
DE92715835 
DE92715838 
DE92715840 
DE92715842 
DE92715844 
DE92715845 
DE92715847 


DE92715854 
DE92715855 
DE92715873 
DE92715890 
DE92715914 
DE92715915 
DE92715916 
DE92715917 
DE92715918 
DE92715919 
DE92715920 
DE92715921 
DE92715922 
DE92715923 
DE92715924 


Report No. 


KCL-RAINA-2 
KCL-RAINA-3 
KCL-RAINA-4 
KCL-RAINA-5 
VTT-TUTK-689 
VTT-TUTK-732 
VTT-TIED—1246 
VTT-TIED—1248 
VTT-TIED—1254 
VTT-TIED—1259 
IVO-A-01/91 
IVO-A-03/91 
IVO-B-05/91 
IVO-B—02/91 
IVO-B-07/91 
NEI-FI-99 
LTKK-EN-B69 
KCL-KUITU—14 
NEI-FI-107 
VTT-ETRR-6 
TKK-KO/ET—41 
IVO-A-02/91 
NEI-NO—118 
NEI-NO—128 
NEI-NO—129 
OR-221920.10.02.90 
NEI-NO—130 
NEI-NO-131 
NEI-NO-132 
NILU-OR-11/91 
NILU-OR-€6/91 
NILU-OR-21/91 
NILU-OR-28/91 
NILU-OR-30/91 
NILU-OR-42/91 
NILU-OR-439/91 
NILU-OR-92/90 


IKU-R-—33.0533.00/01/91 


NILU-OR-18/91 
NVE-E-PUB-9/91 
NVE-E-PUB-30 
NVE-E-PUB-32 
NIBR/PR-65 
NEI-NO—135 
NEI-NO—136 
NEI-NO—137 
NEI-NO-138 
NEI-NO—139 
NEI-NO—140 
NEI-NO—141 
NEI-NO—142 
NEI-NO-143 
NEI-NO—144 
NEI-NO—145 
NEI-NO-146 


LUTFD2-TFMS—1006-1-17- 


90 
STEV-VIND-91-2 
STEV-SOL-91-4 
STEV-TB-91-27 
STEV-TB-91-28 
SV-U-91-27 
SV-UG-91-20 
SV-UH-91-26 
SV-US—91-43 
SV-UV-91-30 
SV-UV-91-29 
SV-UV-91-31 
BFR-R-30-91 
BFR-R-37-91 
BFR-R-47-91 
BFR-D—16-91 


Order No. 


DE92715925 
DE92715926 
DE92715927 
DE92715930 
DE92715931 
DE92715932 
DE92715933 
DE92715934 
DE92715935 
DE92715936 
DE92715945 
DE92715946 
DE92715947 
DE92715948 
DE92715949 
DE92715950 
DE92715951 
DE92715952 
DE92715953 
DE92715954 
DE92715955 
DE92715956 
DE92715957 
DE92715958 
DE92715959 
DE92716430 
DE92716431 
DE92716432 
DE92716433 
DE92716434 
DE92716435 
DE92716436 
DE92716437 
DE92716438 
DE92716440 
DE92716441 
DE92716442 
DE92716443 
DE92716444 
DE92716445 
DE92716446 
DE92716537 
DE92716538 
DE92716539 
DE92716540 
DE92716541 
DE92716542 
DE92716543 
DE92716551 
DE92716558 
DE92716559 
DE92716560 
DE92716561 
DE92716562 
DE92716563 
DE92716564 
DE92716565 
DE92716566 
DE92716567 
DE92716568 
DE92716569 
DE92716570 
DE92716571 
DE92716572 
DE92716573 
DE92716574 
DE92719140 
DE92719142 
DE92719144 
DE92719146 
DE92721160 
DE92721161 


Report No. 


SEI-EED-6 
SEI-EED-7 
NEI-SE-74 
UMU-TF—-91-209 
STU-—88-1266 
SV-UB-—91-33 
SV-UB-91-36 
SNV-3922 
RVF-91-7 
IVL-B—1026 
STEV-FBT-91-19 
SV-UM-91-38 
NEI-SE-75 
NEI-SE-77 (draft) 
NEI-SE-78(draft) 
NEI-SE-—79(draft) 
NEI-SE-82(draft) 
NEI-SE-86 (draft) 
TRITA-KTR-90-29 
IVL-B—1024 
SV-UB-91 -24 
SV-UB-—91 -37 
NEI-SE-67 
BFR-R-40-91 
JTL-129 
CEA-CONF—10418 
CEA-CONF—-10419 
CEA-CONF—10420 
CEA-CONF—-10413 
CEA-CONF-10415 
CEA-CONF—-10416 
CEA-CONF—10411 
CEA-CONF—10412 
CEA-CONF—10414 
ISN—90-07 
LPCC—90-05 
LAL-—90-66 
LAPP-TH-288-90 
ISN—90-43 
LAL-90-53 
LAL-90-65 


CEA-SPHT-RA-1 988-90 


ISN—90-48 
FRCEA-TH-315 
FRCEA-TH-334 
FRCEA-TH-331 
FRCEA-TH-336 
FRCEA-TH-338 
FRCEA-TH-335 
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